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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The petroleum, petrochemical and natural gas industries involve large capital expenditure as well
as operating expenditure. Revenue loss caused by production loss will affect the profitability of such
industry and for a specific plant operatorship.

Production efficiency (PE) is a term often used by operators for historic production availability in the
operating phase. PE is a reported measure, and it can be compared with the predicted (or targeted)
production availability made during a project development stage. Furthermore, PE is forecasted and
tracked during the operating phase to allow tracking of performance. ISO 20815:2018 addresses

production} assurance activities including analytical methods for predicting production availabi
and also infcludes a production loss categorization.

This docurhent supports this production loss categorization with a harmonized approach fercalcula
and reporfing production loss and production efficiency in the operating phase, including forecas
during thig life cycle phase. This will enable precise and consistent feedback of production performance
for use in production and operational planning to achieve optimal PE for the operdtors and associdted

industry sf
productior]

akeholders. Focus is given to actual produced volume and reference production volume,
potential that will depend on reservoir and well constraints, plant/process constrai

ity,

ing
ing

e.g.
Ints,

export/transportation constraints and market constraints. Standardization” of PE reporting acioss

the indust
operators

ind partners.

'y will drive consistency and provide better quality PE inform@ation and communication| for

Vi
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TECHNICAL SPECIFICATION

ISO/TS 3250:2021(E)

Petroleum, petrochemical and natural gas industries —
Calculation and reporting production efficiency in the
operating phase

1

Scope

Thik document provides requirements and guidance for reporting of production performarig
production loss data in the operating phase by use of production loss categorization. l&suppl
prifciples of ISO 20815:2018, Clause E.3 and Annex G by providing additional detaits.

e data and
bments the

Thik document focusses on installations and asset elements within the upstream businesp category.
Budiness categories and associated installations and plants/units, systems@nd equipment flasses are
used in line with ISO 14224:2016, Annex A.

Thq production loss categories given in Annex A are given at a high.taxonomic level and sypplements
the|reporting of failure and maintenance parameters as defined in ISO"14224:2016, Annex B

2 |Normative references

Thq following documents are referred to in the text insuch a way that some or all of their content
constitutes requirements of this document. For datéd references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
[SO| 14224:2016, Petroleum, petrochemical and-natural gas industries — Collection and exchange of
relifibility and maintenance data for equipment

ISO| 20815:2018, Petroleum, petrochemical and natural gas industries — Production assyrance and
relipbility management

3 |Terms, definitions and abbreviated terms

For|the purposes of thisddocument, the following terms and definitions apply.

[SOJand IEC maintaimterminological databases for use in standardization at the following addresses:
— [ISO Online.bfowsing platform: available at https://www.iso.org/obp

— | IEC Electropedia: available at http://www.electropedia.org/

3.1] “Ferms and definitions

3.1.1

achieved production potential
production potential (3.1.43) that in retrospect can be verified as the maximum achievable production
in a given time period

Note 1 to entry: Achieved production potential is the sum of the achieved production and the estimated
production loss (3.1.40) occurring in the four production potential elements: well production potential (3.1.58),
plant production capacity (3.1.34), export capacity (3.1.12) and market potential (3.1.26).

Note 2 to entry: Achieved production potential can vary over time.

©IS
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3.1.2
asset

item (3.1.21), thing or entity that has potential or actual value to an organization

Note 1 to entry: Physical assets usually refer to equipment, inventory and properties owned by the organization.
Physical assets are the opposite of intangible assets, which are non-physical assets such as leases, brands, digital
assets, licenses, intellectual property rights, reputation or agreements.

Note 2 to entry: A grouping of assets referred to as an asset system (see ISO 55000:2014, 3.2.5) could also be
considered as an asset.

Note 3 to ¢

arrangeme
to an instal
systems (3.1
this docum

[SOURCE: |
respective

3.1.3

asset element

underlying

Note 1 to e
wells (inclu
and import

Note 2 to ¢
equipment g

3.1.4
availabilit
ability to b

Note 1 to en|

[SOURCE:

entry has peen deleted.]

3.1.5

conventio
oil and gas
reservoir fl

Note 1 to
carbonater

partly owned through joint ventures or‘o
ts. Typically, an asset is a facility or an installation, or a group of facilities. The facility correspd
ation category in ISO 14224:2016, Table A.1. These installations can be subdivided into plant/u
.50), equipment classes (3.1.11), subunits, components, etc. as described in ISO 14224:2016, Table

ent, asset element (3.1.3) is used to group these as shown in Table A.2.

y, new Note 3 to entry has been added.]

item (3.1.21) for the asset (3.1.2) that is needed for the assetto deliver its product
htry: In this document, which is applicable for upstream business category, the asset elements

Hing reservoir), subsea installations, production facilities (ificluding process and utilities), and ex

ntry: The underlying items of the individual asset\element will be systems (3.1.50) and reley
Jasses (3.1.11) as defined in ISO 14224:2016, and.as'shown in Table D.1.

y
e in a state to perform as required

[ry: Various availability terms are-defined in ISO 14224:2016, IS0 20815:2018 and ISO/TR 12489:2

EC 60050-192:2015, 192£01:23, modified — Note 1 to entry has been modified, Note

nal resources
resources where the reservoir rock characteristics and fluid trapping mechanisms per
luids to readily flow into the wellbore

entry; This usually includes conventional, reasonably permeable and connected, sandstone
eServoirs.

facilities as shown in Table A.2. For other business categories, the asset elements will be different.

$7 An

ther
nds
hits,
. In

S0 55000:2014, 3.2.1, modified — Notes 2 and 3 to entry have become Nétes 1 and 2 to enftry,

are
bort

Fant

D13.

P to

mit

and

3.1.6

corrective maintenance
maintenance (3.1.24) carried out after fault detection to effect restoration

[SOURCE: IEC 60050-192:2015, 192-06-06, modified — Note 1 to entry has been deleted.]

3.1.7

deliverability
ratio of deliveries to planned deliveries over a specified period of time, when the effect of compensating
elements, such as substitution from other producers and downstream buffer storage, is included

Note 1 to entry: See Figure B.1 for further information.

[SOURCE: ISO 20815:2018, 3.1.8]
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8

down time
time interval during which an item (3.1.21) is in a down state

Note 1 to entry: The down time includes all the delays between the item failure and the restoration of its service.
Down time can be either planned or unplanned (see ISO 14224:2016, Table 4).

Note 2 to entry: Down time can be equipment down time (see Figure 4 and Table 4 in ISO 14224:2016) or
production down time (see Figures 1.1 and [.2 in ISO 20815:2018). Down time for other operations such as drilling
is not addressed in this document but can affect production or prolong the production down time. It is important
to distinguish between the equipment down time itself and the down time of the plant to which the equipment

belq

[SOURCE: IEC 60050-192:2015, 192-02-21, modified — New Notes 1 and 2 to entry have’b

figu

3.1
doy
bus
pro

Not
Not

pro
not

[SOURCE: ISO 14224:2016, 3.17, modified — Note 2 to entry has been added.]

3.1
enl
EO}
res
the

Not
pro

3.1
equ
clas

Not

[SOURCE: ISO 14224:2016, 3.18]

3.1
exp

S DRI | — 1 b il N
II5S, LIS UULUIITIIU TUTUSSTS UIT UUWIT UTIIT UT UIIT TAULTT.

re has been deleted.]

9
vnstream

iness category most commonly used in the petroleum industry ¢ “describe post-
Cesses

b 1 to entry: See [SO 14224:2016, A.1.4 for further details.

e 2 to entry: The term ‘downstream’ is sometimes used in this document to reflect installatio
Hucts from installations within upstream business category are transported whereas these inst]
hecessarily belong to the downstream business category.

10

janced oil recovery
R
brvoir process involving the injection efinaterials not normally present in the reservoir
overall oil recovery from such reservoir

e 1 to entry: Also denoted tertiakyJoil recovery processes; includes chemical, thermal and g
Cesses, among others.

11
ipment class
s of similar type of-eguipment units (e.g. all pumps)

b 1 to entry: SeedS0/14224:2016, Annex A for equipment specific data.

12
ortcapacity

cen added,

broduction

hs to which
allations do

o enhance

as miscible

ma

kimum volume rate that can be exported

Note 1 to entry: The export capacity can be limited by oil or gas or any other product (e.g. produced water and
CO,). Both the capacity of the export systems (e.g. pipeline) and the downstream receiving facilities needs to be
considered.

Note 2 to entry: The export capacity is a volume rate applicable for the product exported. Restrictions in the
flowrate to storage caused by limitations in the capacity of export pumps, pipeline capacity, etc., will affect export
capacity. Limited storage volume resulting in reduced or no production due to insufficient offtake capacity (e.g.
shuttle tanker delay) is an event and will not affect the export capacity but it is a production loss (3.1.40).

Note 3 to entry: The plant export capacity can vary over time.

© IS0 2021 - All rights reserved
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3.1.13
failure
loss of abil

ity to perform as required

Note 1 to entry: A failure of an item (3.1.21) is an event that results in a fault (i.e. a state) of that item. This is
illustrated in the figure in ISO 20815:2018, 3.1.50 for a binary system S comprising two redundant components

A and B.

[SOURCE: IEC 60050-192:2015, 192-03-01, modified — Note 1 to entry has been modified, Notes 2 and
3 to entry have been deleted.]

3.1.14

failure data

data charagterizing the occurrence of a failure event

Note 1 to erjtry: See also ISO 14224:2016, Table 6.

[SOURCE: ISO 14224:2016, 3.25]

3.1.15

failure impact

effect of a failure (3.1.13) on an equipment’s function(s) or on the plant

Note 1 to entry: On the equipment level, failure impact can be classified in/three classes (critical, degra

incipient); 1
and ‘incipig
SO 14224:7

Note 2 to e
shown in IS

[SOURCE: ]

3.1.16
human er
discrepang

Note 1 to er]

[SOURCE:
definition,

3.1.17
improved
IOR
process us
oil recover}

Note 1 to ¢
techniques

ee definitions of ‘critical failure’ (ISO 14224:2016, 3.9), ‘degraded failure’ (ISO 14224:2016, 3
nt failure’ (ISO 14224:2016, 3.40). Classification of failure _impact on taxonomy levels 3 to 5
016, Figure 3) is shown in ISO 14224:2016, Table 3.

htry: Classification of failure impact on taxonomy levéls 4 and 5 (see ISO 14224:2016, Figure
D 14224:2016, Table 3. See also 1SO 14224:2016, C.1.10.

SO 14224:2016, 3.28]

For
y between the human action taken'or omitted and that intended

try: See further information inSO 14224:2016, 3.36.

[EC 60050-192:2015, 192-03-14, modified — "or required" has been deleted from
example has been déleted, Note 1 to entry has been added.]

oil recovery

ed to improve the overall oil recovery from a reservoir, including but not limited to enhan
b (3.1:10)

Hed,
11)
(see

the

ced

ntry: IOR includes not only reservoir recovery processes (secondary and tertiary), but also o

Cher

such as il drilling and artificial Ift.

Note 2 to entry: Secondary recovery processes refer to processes involving the injection of gas and/or water,
mostly for maintaining reservoir pressure.

3.1.18

injection efficiency

IE
IE

ratio of injected volume to the injection potential (3.1.19) over a specified period of time

Note 1 to entry: This is a volume-based performance measure similar to production efficiency (3.1.39).

Note 2 to entry: Injection availability is a time-based measure.

© ISO 2021 - All rights reserved
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3.1.19

injection potential

VIP . . . . . . . . . . . .
maximum volume that can be injected in a reservoir within a given time period, considering the
capacity of injection systems and injection wells

Note 1 to entry: Injection potential can be related to injection of gas, water, CO, or other products.

Note 2 to entry: The maximum volume that can be injected may be taken to mean the ‘optimum’ volume that
is injected to achieve optimal reservoir management. The optimum volume is often the one that maximizes
economic recovery from the field. This optimum volume can be less than the maximum volume defined by the
phyFical System capacity ol the Ijection system, Wells Or TeServoIr.

3.1{20
integrity
ability of a barrier to function as required when needed

Notp 1 to entry: See ISO/TR 12489:2013, 3.1.2 for definition of safety integrity.

Notp 2 to entry: There are different definitions of integrity: plant, asset (3.1:2), system (3.1.50), pipeline (see
DNYGL-ST-F101:2017), well (see ISO 16530-1:2017, 3.73), mechanical, safety-(see ISO/TR 12489:2013, 3.1.2),
stryctural (see ISO 19900:2019, 3.50) and technical.

[SOURCE: ISO 20815:2018, 3.1.22]

3.1j21
ite
sulIlect being considered

Notg 1 to entry: The item can be an individual part, component, device, functional unit, equipment, sybsystem, or
system (3.1.50).

Notp 2 to entry: The item may consist of hardwaye, software, people or any combination thereof.
Notp 3 to entry: In this document, item can(also be plant/unit and installation. See also ISO 14224:2016, Figure 3.

[SOURCE: IEC 60050-192:2015, 192-01-01, modified — Notes 3, 4 and 5 to entry have been d¢leted, new
Notle 3 to entry has been addeds]

3.1{22
life[cycle phase
dis¢rete stage in the life’cycle with a specified purpose

Notg 1 to entry: Fhe’different life cycle phases ‘Explore’, ‘Appraise’, ‘Select’, ‘Define’, ‘Execute’, ‘Operate’ and
‘Abdndon’ are further described in ISO 15663:2021, 4.5.

Notp 2 to entry: This document focusses on the life cycle phase ‘Operate’ and uses the term ‘operatipg phase’ in
thiglrespect:

[SOITD(‘F- IS0 15663:2021,3.1.28 modified — Note 2 to entry hasbeen added ]

3.1.23
lost revenue
total cost of lost or deferred production due to down time (3.1.8)

Note 1 to entry: See further information regarding estimation of lost revenue in ISO 15663:2021, Clause C.4, and
a more general definition of lost revenue is given in ISO 15663:2021, 3.1.29.

[SOURCE: ISO 20815:2018, 3.1.25, modified — Note 1 to entry has been added.]
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3.1.24

maintenance

combination of all technical and management actions intended to retain an item (3.1.21) in, or restore it
to, a state in which it can perform as required

[SOURCE: IEC 60050-192:2015, 192-06-01, modified — Note 1 to entry has been deleted.]

3.1.25
maintenance impact
effect of the maintenance (3.1.24) on the plant or equipment’s function(s)

Note 1 to erftry: On the equipment level, two classes of impact are defined: critical and non-critical. On plant [§vel,
three classdgs are defined: total, partial or zero impact.

Note 2 to enjtry: For the calculation of PE data, it can be beneficial to separate the production loss (3.1.40) ariping
from the fgilure event and from the maintenance impact on production, into two different preduction [loss
categories. pee further guidance in A.3.2.

[SOURCE: ISO 14224:2016, 3.52, modified — Note 2 to entry has been added.]

3.1.26
market pqtential
maximum [volume rate that can be received by the market

Note 1 to erjtry: A sales contract can limit the market potential.
Note 2 to erjtry: The market potential can vary over time.

Note 3 to eptry: The market potential reflects market constraints§’when determining the structural maximum
production potential (3.1.49). When determining the structural’ maximum injection potential (3.1.48) malket
potential mpans the maximum volume that can be delivered-by the market.

3.1.27
midstrearn
business dategory involving the processing,(storage and transportation sectors of the petrolgum
industry

Note 1 to erjtry: See ISO 14224:2016, A.1.4for further details.
[SOURCE: ISO 14224:2016, 3.65, medified — Example has been deleted.]

3.1.28
modificatjon
combinatign of all technical and administrative actions intended to change an item (3.1.21)

Note 1 to ¢ntry: Mgdification is not normally part of maintenance (3.1.24) but is frequently performed by
maintenande perseomhel. This is typically the maintenance activity ‘Modify’ as defined in ISO 14224:2P16,
Table B.5.

N t 2t oy Ton tlh o d paant o o £arlataspn o A d1 € n by S0 et ol a ok b PEPNTRECE DU TR ZoW-= - S P-P T
O e 0 e I _y AT UITTS UUTUITIUITG, LITU UOSU UTLIIU LU IIN IIIUuITICactiviITr 1o l.ll IIIrar ll)’ TICArnTttu CTouveTl lllﬂj\.ll IIUuIrica lon

activities. See further details in 8.2.2 with respect to how such major modifications are reflected in PE reporting.

[SOURCE: ISO 14224:2016, 3.67, modified — Notes 2 and 3 to entry have been deleted, new Note 2 to
entry has been added.]

3.1.29
operative well
well that it is economically warrantable to operate

Note 1 to entry: The individual well potential is part of the well production potential (3.1.58) even if the well is
temporarily shut down due to equipment failure, well intervention, valve testing, reservoir monitoring, etc. See
also Table 4.

6 © IS0 2021 - All rights reserved
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Note 2 to entry: Economic warrantability will be defined by the operator. Various economic subject matters will
determine this economic margin, e.g. CAPEX, OPEX and revenue factors.

3.1.30
performance objective
indicative level for the desired performance

Note 1 to entry: Objectives are expressed in qualitative or quantitative terms. Objectives are not absolute
requirements and may be modified based on cost or technical constraints. See further details in ISO 20815:2018,
Annex F.

[SO

3.1
per

IRCE-1ISOA20Q1E.9N01Q 2 1 411
T IO AU U T AU TO; O L I ]

T~ T = S

31
formance requirement

required minimum level for the performance of the system (3.1.50)

Not
qua

e 1 to entry: Requirements are normally expressed in quantitative terms, but may also be e
itative terms.

[SOURCE: ISO 20815:2018, 3.1.42, modified — Note 1 to entry has been modified.]

3.1
pet

32
rochemical

busliness category producing the chemicals derived from petroleum and used as feedstd

ma

Not

hufacture of a variety of plastics and other related products

e 1 to entry: See 1SO 14224:2016, A.1.4 for further details.

[SOURCE: ISO 14224:2016, 3.75, modified — Example has been deleted.]

31
pla
eve
con

Not
Not

3.1
pla
ma
intg

Not
(see

e.g.

33

nned event

ht that is intentional, the start and end time is determined, and the effect of the event
sequences is predictable

b 1 to entry: See further information in 8.2.

e 2 to entry: See production(loss categories associated with planned events in Table A.1.

34

nt production capacity

kimum processed)volume through the plant that can be achieved in the absence of 3
rruption or @any other event

e 1 to entfy?) The plant production capacity is related to the product used for production efficiency

kpressed in

ck for the

n terms of

ny failure,

calculation

7.3). Theplant production capacity can be limited by the capacity of systems handling other prodfict streams,

condenisate, gas or produced water, or by the capacity of utility systems.

Note

o =S . Tl 1 4 i A3 14 43
o LU Clltly. 11T lJlallL pl jvjvaviauiviny L,apa\,u_y callr val y UVCl UIILIC,

Note 3 to entry: The plant represents the systems (3.1.50) between the elements well and export as illustrated in
Figure 5.

3.1.35
preventive maintenance
maintenance (3.1.24) carried out to mitigate degradation and reduce the probability of failure (3.1.13)

Note 1 to entry: See also condition-based maintenance and planned (scheduled) maintenance.

Note 2 to entry: Preventive maintenance can be categorized as shown in ISO 14224:2016, Figure 6.

[SOURCE: IEC 60050-192:2015, 192-06-05 — Note 2 to entry has been added]
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3.1.36
primary product
hydrocarbon product that is the main contributor to the production target from an asset (3.1.2)

Note 1 to entry: The primary product can be crude oil, condensate or gas. The primary product from an asset (e.g.
an individual upstream field or field infrastructure consisting of various installations) will be a result of reservoir
characteristics, field development planning and facility design as determined by the production strategy of the
field or installation in question.

Note 2 to entry: The primary product can change throughout the operating phase of the asset.

3.1.37

productioh'assurance
activities implemented to achieve and maintain a performance that is at its optimum in termis‘of|the
overall ecdnomy and at the same time consistent with applicable framework conditions

Note 1 to efptry: Production assurance activities relate closely to the integrity management of'the installatipns.
See definitipn of integrity (3.1.20).

Note 2 to eptry: See further information in ISO 20815:2018 with respect to production assurance (3.1.37) for a
variety of o]l and gas activities.

[SOURCE: ]SO 20815:2018, 3.1.45, modified — Note 2 to entry has become\Note 1 to entry, new Nofe 2
to entry hgs been added.]

3.1.38
productiop availability
Py
ratio of prIduction to planned production, or any other refetence level, over a specified period of tithe

Note 1 to efptry: This measure is used in conjunction with analysis of delimited systems without compensating
elements sych as substitution from other producers and-downstream buffer storage. Battery limits need tp be
defined in efch case.

Note 2 to erftry: See ISO 20815:2018, Clause G.1 and/Figure G.1 for further information.

[(N\J

[SOURCE: ]SO 20815:2018, 3.1.46, modified — Notes 1, 3, 4 and 5 to entry have been deleted, Note P to
entry has lpecome Note 1 to entry, new:Note 2 to entry has been added.]

3.1.39
productiop efficiency
PE
Py
ratio of prg¢duction to production potential (3.1.43) over a specified period of time

Note 1 to entry: PE calculation methodology is described in 5.4.1. There are two methods for PE calculations as
described ifp in 7Z.2.te 7.4.

Note 2 to eptry: PE is normally considered as a historically reported measure, but can also be expressed ps a
forecast.

Note 3 to entry: With production is meant the actual production for historical reporting or forecast production
for PE forecast. The actual production used for calculation of PE is not necessarily the fiscal metered production,
see also 6.3.

Note 4 to entry: Production efficiency (3.1.39) is a term often used by operators for historic production availability
(3.1.38) in the operating phase and is a reported measure, but in principle the same measure as predicted
production availability that is a modelled measure. See also 3.1.38.

Note 5 to entry: The operator will need to have a production performance system to enable report and calculation
of PE data. Such systems can be part of other organization business performance systems and can be related to
CMMIS. See further information in Annex A.
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3.1.40
production loss
difference between production potential (3.1.43) and actual production

Note 1 to entry: Production loss is caused by planned or unplanned activities or events. Annex A defines
production the loss categories that shall be used in the upstream business category.

Note 2 to entry: The term production deferment is sometimes used to indicate that the oil/gas constituting the
production loss is not totally lost but can be produced at a later stage. Production loss is the term used for PE
calculation and reporting since the production loss is actually a loss within the time period considered.

N t 2.+ ry A 1 £1 rs ] i le of | Y= 1 | ibadian ICA 5663.2021
(0} O COCTIICT y - LAGTTPTCS OT TOS T T CV CTTO T CTC T CTICS aS~a T CSUTC OT PprotaC oo oS5 ar C Ot SCTrToCaTIT 109 . )

cal.

3.1}41
prdduction performance
cappcity of a system (3.1.50) to meet demand for deliveries or performance

Notp 1 to entry: Production availability (3.1.38), deliverability (3.1.7) or other appropriate measures fan be used
to ekpress production performance.

Notp 2 to entry: The use of production performance terms should specify*whether it represents a predicted or
historic production performance.

Note 3 to entry: In this document, production efficiency (3.1.39))is used as the measure for|production
performance.

[SOURCE: ISO 20815:2018, 3.1.47, modified — Note 3 to‘entry has been added.]

3.1{42
prdduction performance analysis
systematic evaluations and calculations carriedout to assess the production performance (3.]L.41)

Notg 1 to entry: Various measures used in, production performance analysis to address various parts of the
hydfocarbon production chain are shown in Ahnex B. Production availability analysis is an analysis tHat normally
covers the entire asset (3.1.2); see ISO 20815:2018, Clause 1.5.

[SOURCE: ISO 20815:2018, 3.1.48;modified — 'of a system' has been removed from the definition, Notes
1 and 2 to entry have been deleted, new Note 1 to entry has been added.]

3.1{43

prdduction potential
Vpp
makimum volumethat can be produced through wells, plant and export installations, also donsidering
market restrictions, within a given time period

Notp 1 to entry: Production potential can vary over time.

Notk 2.t0 entry: Production potential can be expressed as structural maximum production potentiaf (3.1.49) or

P 2.to
ovod nrodiiction notontiagl (2 1 1)
achteved-production potentiad B34-1 ¥

Note 3 to entry: Production potential is the maximum production potential that is technically feasible and
economically acceptable and is the minimum of the four production potential elements: well production potential
(3.1.58), plant production capacity (3.1.34), export capacity (3.1.12) and market potential (3.1.26). See also

Figure 5.

Note 4 to entry: For business categories midstream (3.1.27), downstream (3.1.9) and petrochemical (3.1.32) where
there is not a continuous flow from the reservoir to the plant, reservoir and wells might not be relevant for the
production potential. However, limitations on import capacity are still to be considered when determining the
production potential.

Note 5 to entry: In this document, production efficiency (3.1.39) is calculated using ‘production potential’ instead
of the more general ‘reference production volume’. See Clause B.2.

© IS0 2021 - All rights reserved 9
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3.1.44

reliability
ability of an item (3.1.21) to perform a required function under given conditions for a given time interval

[SOURCE: ISO 14224:2016, 3.81 modified — Notes to entry have been deleted.]

3.1.45

reliability management
activities undertaken to achieve reliability related performance objectives (3.1.30) and performance
requirements (3.1.31)

[SOURCE:

3.1.46

safety crit
equipment
role in safe

[SOURCE: ]

3.1.47
secondary
hydrocarb
(3.1.36)

Note 1 to en
(e.g. an ind
reservoir ch

S50 20015:20183, 5.1.5Z2 modified — Notes to entry have been deleted.|

ical equipment
and items (3.1.21) of permanent, temporary and portable equipment playingan import
ty systems/functions

SO 14224:2016, 3.84]

r product
bn product that is produced from an asset (3.1.2) as a resultof processing a primary prod

try: The secondary product can be crude oil, condensate or:gas. The secondary product from an a
vidual upstream field or field infrastructure consisting«0f'various installations) will be a resu
aracteristics, field development planning and facility design.

Note 2 to eptry: The secondary product can change througheut field life and can become the primary prod

depending

3.1.48
structura
SMIP
estimate o

Note 1 to en
and it is thd
import capa

Note 2 to en
Note 3 to en

3.1.49
structura
SMPP

n the field characteristics.

maximum injection potential

f the injection potential (3.1.19)

try: SMIP is the maximum injection potential that is technically feasible and economically acceptd
minimum of the four injéction potential elements: well injection potential, plant injection capa
city and market potential (3.1.26). See also Figure 6.

try: SMIP can vary.over time.

maximum production potential

estimate o

ant

Juct

Sset
t of

uct,

ble,
City,

try: SMIP canlbe'adjusted retrospectively when calculating and reporting injection efficiency (3.1{18

the production potential (3.1.43)

Note 1 to entry: SMPP is the maximum production potential that is technically feasible and economically
acceptable, and it is the minimum of the four production potential elements: well production potential (3.1.58),
plant production capacity (3.1.34), export capacity (3.1.12) and market potential (3.1.26). See also Figure 5.

Note 2 to entry: SMPP can vary over time.

Note 3 to entry: SMPP can be adjusted retrospectively when calculating and reporting production efficiency

(3.1.39).

10
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3.1.50
system
set of interrelated items (3.1.21) that collectively fulfil a requirement

Note 1 to entry: The hierarchical system structure that applies in this document for the purpose of reporting
production loss (3.1.40) uses the taxonomic structure in ISO 14224: 2016, Table A.3 for the upstream business
category. This table does also include systems and equipment classes (3.1.11) applicable for all business categories
for ‘Safety and control systems’, ‘Utilities’ and ‘Auxiliaries’ as further described in Table D.1.

[SOURCE: IEC 60050-192:2015, 192-01-03, modified — Notes to entry have been deleted, new Note 1 to
entry has been added.]

3.1)51
tri
shuftdown of machinery from normal operating condition to full stop

Notp 1 to entry: Trip: The shutdown is activated automatically by the control/monitoring system:

— |realtrip  The shutdown is effectuated as a result of a monitored (or calculated)value in the coijtrol system
exceeding a pre-set limit;

— | spurious trip Unexpected shutdown resulting from failure(s) (3.1.13) in the control monitoring system
or error(s) imposed on the control/monitoring system originating frem the environment or people.

Notp 2 to entry: See also ISO/TR 12489:2013, 3.4.14.
[SOURCE: ISO 14224:2016, 3.93]

3.1{52
turparound
revjsion shutdown
plapned event (3.1.33) wherein an entire process unit is taken off stream for revamp or reneyval

Notp 1 to entry: See also [SO 20815:2018, Table-G.1.
[SOURCE: ISO 14224:2016, 3.94]

3.1]53
ungertainty
inability to determine accutately what is or will be the true value of a quantity

Notp 1 to entry: Uncertainty can have different meanings. It can be used as a measure of variability (3.].53) within
a pdpulation, which isatype of uncertainty often referred to as stochastic (or aleatory) uncertainty. Uncertainty
canfalso have a subjective meaning (epistemic uncertainties).

Notp 2 to entpy: Uncertainty of input data can be relevant for the production efficiency calculations g4s described
in this document.

Not 3te entry: Uncertainty is the state, even partial, of deficiency of information related to, undenstanding or
knowledge of, an event, its consequences, or likelihood.

[SOURCE: ISO 14224:2016, 3.95 modified — Note 1 to entry has been modified, Notes 2 and 3 to entry
have been added.]

3.1.54

unconventional resources

oil and gas resources where the reservoir rock characteristics and fluid trapping mechanisms do not
meet the criteria for conventional resources (3.1.5)

Note 1 to entry: This includes, but is not limited to, shale oil and gas reservoirs that are commonly produced
through multi-fractured horizontal wells.

Note 2 to entry: Coalbed methane (or coal seam gas), ‘tight’ (low permeability) and/or poorly connected
sandstones and carbonate reservoirs may also be considered unconventional resources.

© IS0 2021 - All rights reserved 11
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3.1.55

unplanned event
event that is unanticipated, unintentional or uncontrolled

Note 1 to entry: See further information in 8.2.

Note 2 to entry: See production loss categories associated with unplanned events in Table A.1.

Note 3 to entry: Risk management (see ISO 31000:2018) and production assurance activities (see ISO 20815:2018)
can have identified such unplanned event and thereby contingency exists to handle this situation.

3.1.56

upstream
business ¢

EXAMPLE
Note 1 to en
[SOURCE: |
3.1.57
variability
variations

[SOURCE: ]
3.1.58

itegory of the petroleum industry involving exploration and production
Offshore oil/gas production facility, drilling rig, intervention vessel.

try: See also ISO 14224:2016, A.1.4 for further details.

SO 14224:2016, 3.98]

1
in performance measures for different time periods under défiried framework conditions

SO 20815:2018, 3.1.62, modified — Note 1 to entry has been deleted.]

well prod

maximum jproduction rate from the wells

ction potential

Note 1 to eptry: The well production potential is the combined production from individual wells at optilhum

reservoir cqnditions. The individual well potential is determined by the reservoir pressure and productivity
can be limifled by well design capacity. The well produetion potential can be limited by flowline capacity, ac

process co

Note 2 to efptry: The well production potential'is based on measured oil and gas flow rates corrected to ex

conditions.
Note 3 to en

Note 4 to er
and unplan

3.2 Abb

boe

reviations

itions (e.g. inlet separator pressure), ete.

try: The well production poténtial can vary over time.

try: The well production potential is not affected if the well is temporarily shut down due to plan
ed activities, suchzaspreventive or corrective maintenance (3.1.6). See also Table 4.

barrel.of oil equivalent

but
tual

bort

ned

CHP

combined heat and power

CMMIS
DHSV
E&P
EDP
ESD
FLNG

12

computerised maintenance management information system
downhole safety valve

exploration and production

emergency depressurization

emergency shutdown

floating LNG
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FPSO floating production, storage and offloading
FSU floating storage unit

GHG greenhouse gas

GTL gas to liquids

HSE health safety and environment
KPI key performance indicator
LNG liquefied natural gas

LP( liquefied petroleum gas

MART mean active repair time
MT[[Res mean time to restoration

NGL natural gas liquids

OPEX operating expenditure

P& A plug & abandon

PSI process shutdown

QA quality assurance

Smtoe standard m3 of oil equivalent
SPAR single point anchor reservoir
SPS subsea production system
SSIV subsea isolation valye

SURF subsea, umbilicd], riser and flowline
TLJ tension leg ptatform

toe ton of-dilequivalent

4 (Application

4.1] “Users of this document

This document is intended for the following users:

— Operators/owners: These organizations are the primary users of this document and can use it to
calculate and report production loss, and/or analyse related data, and/or recommend actions to
improve PE. They can also use it to report and communicate PE data within their organizations, or

to other organizations in a partnership or joint venture.

Contractors: These organizations can use this document for similar purposes to that of operators/
owners for those activities in the operating phase (e.g. maintenance, modifications and operation
support) for which they are responsible.

Vendors/manufacturers/suppliers: These organizations can use this document to support and

advise clients/operators on PE improvement efforts.

© IS0 2021 - All rights reserved
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— Authorities/regulatory bodies: These organizations can use this document to apply standardized

PE rep

orting from operators.

Consultants: They can use this document to conduct production performance analyses, including

benchmarking, and to support and advise operators/owners, authorities/regulatory bodies,
investors and financial institutions.

4.2 Framework conditions
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Productioy
production]
defines sug
Table 2. IS
across the
that are de
and report
more spec
1, and des
applicable
calculation

While pro
covered by
into prody
at installaf
the produg
revenue ar

different life cycle phases including life cycle phase ‘Operate’. Figure 1 illuStrates proces
fined as core production assurance processes and that are interacting processes. Calcula
ing of PE is part of the core production assurance processes covered by ISO 20815:2
fically part of Process 9 - ‘Performance data tracking and analysis”.as illustrated in Fi

‘ribed in more detail in ISO 20815:2018, Clause B.7. Thus, the princCiples and requirems
to production assurance (see 3.1.37) described in ISO 208152018 shall also apply to
and reporting of PE in the life cycle phase ‘Operate’, see alsodSO 20815:2018, Table 2.

Cess 9 also includes performance data tracking and.collection for equipment failures
ISO 14224:2016 with a view to provide feedback of-reliability data (ISO 14224:2016, 3
ction performance analyses, PE calculation and reporting focuses on the production

ion level resulting from failures, maintenance agtivities and other events. The reportin
tion loss represents a direct relationship to.the business performance factors such as

d OPEX.

assurance is performed to enable cost-effective and safe operations and a variety of
assurance activities can take place during the life cycle phases. ISO 15663:2021, Table 1
h life cycle phases for an asset/project, and these phases are also reflected in ISO20815:2(18,
D 20815:2018 provides requirements and recommendations for undertaking such activifties

ses
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7.Projectrisk
management

1. Production
assurance

Performance data\ requirements
tracking and
analysis

N

12.
Organizational
learning

8. Qualificatilo
and testing

2. Production
assurance

6. planning
Verification | Core production X
§‘3§ anq . assurance processes | 3, Design anc
s g validation manufacture
£ :‘Oi for
. oduction
5. Riskand N
reliability \‘
analysis 4. Produs@o
assurang

10. Supply chain
management

11. Management
of change

Interacting
processes

NOTE This is a reproduction of ISO 20815:2018, Figure 4.
Figurel — Core and interacting production assurance processes

Thd objectivesiand use of PE reporting can include:

— | basis for establishing PE target (Process 1 - Production assurance requirements);

— | comparison of actual PE with performance objectives and performance requirements (production
avaitabitity targets) {Proctess 4=Productiomassurance);

— identification of the production loss categories (i.e. type of activity or event) that contribute to
production loss;

A further analysis of the production loss contributors is necessary to identify cost-effective
technical and/or operational mitigating measures. The production loss related to asset elements
and the relevant systems and equipment classes are therefore part of the analysis (Process 4).

— benchmarking with other similar production facilities (Process 4);

— contribution to organizational learning (Process 12).
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This document also covers to some extent forecasting of PE in the operating phase (see 5.2.1). Production
availability predictions performed during field development (i.e. life cycle phases ‘Select’ and ‘Define’ as
defined in ISO 15663:2021) are covered by ISO 20815:2018. Such predictions will typically use analysis
techniques as described in ISO 20815:2018, Clause [.5 and will be based on technical and operational
assumptions prior to production start-up.

Conformance to this document implies that an operator has a production performance system in place
for calculation and reporting of PE and production loss.

ISO 14224:2016 and ISO 20815:2018 provides requirements and guidance for input data categorization
for use in calculation and reporting of PE as described in this document. See further information in

Annex A, Annex C and Annex D.

4.2.2 Quality assurance

The operafor should have a QA process in place to ensure accurate calculation and reporiting of PE (and

IE if needed). This QA process should include the necessary and sufficient checks to.verify that all data

(see Annex A and D) required for such reporting is complete and accurate. The QA activities should be

performed|at an appropriate time interval (e.g. daily verification of any production loss event recorded

and monthfly/yearly verification of PE calculation and reporting) or take placé-asper defined QA reviiew

criteria to pnsure the following:

a) produgtion loss events are recorded within the main production less categories;

b) produgtion loss events are correctly allocated and categorized;

c) produgtion loss events lasting across time interval reporging can need special attention;

d) produgtion loss events related to turnaround and medification activities (see 8.3 and 8.4) will need
appropriate attention;

e) produgtion volume to be used in the PE calculation at the appropriate PE measurement poinfs is
accurdtely established (see 6.3);

f) regulaory reporting requirements or tequirements agreed with external stakeholders are met;

g) produgtion potential remains vald or requires adjustment (including possible retrospective
changgs);

h) requirpments within this,decument are conformed with.

NOTE The source input-data with assumed proper quality are generated from normal business activities

and are as guch not subjeet to'the above-mentioned PE-specific QA.

4.2.3 HYE considerations

The balanfpe-between HSE and PE always requires priority on health, safety and environmenhtal

constraintb. HSE considerations are therefore importantwhen optimizing PE and to ensure conformance

with a minimum set of HSE requirements.

How and when to reflect HSE when allocating the production loss for PE calculation can vary depending
on the type of installation and operational framework. It is important to report and monitor such
production loss to show conformance with the HSE requirements. This is illustrated by the following
examples:

Some HSE-related production loss categories (e.g. G2) will apply when production shutdown is
needed for safety contingency reasons upon a potential accidental event or if an actual accident
causes production shutdown.

— An environmental related production loss category (i.e. G4) will apply when unplanned partial or
total production shutdown is needed to accommodate environmental permits.
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— Various production loss categories (e.g. A5 and D1) can apply if a safety critical equipment (see

3.1.46) has a critical equipment failure and thus unable to maintain safety function and
production shutdown.

it requires

By use of the PE reporting requirements and guidance in Annex A and Annex D, the contributing
factors of production loss can be identified and enable correct improvement measures to be taken that
also support the HSE requirements. Table A.1 and Table D.1 provide further information about how
production loss categorization documents any HSE related unplanned events and safety systems down
time that affects production (or injection), i.e. HSE requirements conformance. Flaring restrictions in PE
reporting are provided in 6.7.4. HSE related decision criteria (e.g. regulatory safety requirements and

company HSE ‘rm‘gpfc) can thushe pyp]ir‘i‘r]v reflected in PE reporting and show prndpn’r ope

The
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Taﬂle 2 shows a {urther subdivision at plant/unit level for upstream (E&P) installation;
Ta

se HSE considerations for the purpose of PE calculation and reporting can requiré suj
management, risk analysts and technical HSE personnel.

'E See IS0 20815:2018, Clauses C.2, F.4, and 1.20 for further guidance.

4 Sustainability and climate change considerations

duction efficiency within petroleum, petrochemical and natural-gas industries can bg
bustainability and climate change considerations primarily assaecidated with their carbor
en setting PE targets and reporting PE performance, sustaifiability and climate chal
Fefore be considered.

duction performance objectives (e.g. PE targets) andsshould be addressed through PE ¢
reporting. As an example, GHG emissions (as defined in ISO Guide 84:2020, 3.1.13) aj
roduction loss category G4 (see Table A.1), as‘defined in accordance with ISO 20815:2
[tures production loss due to flaring restrictioiis (see also 6.7). Mitigations and adaptation
fainability and climate change (as outlined\it’ISO Guide 82:2019 and ISO Guide 84:2020) {
lifetime of an installation can also impaet PE targets and PE reporting.

'E See IOGP report 437 [12] for sustainability reporting guidance.

Business category

Culation and reporting of \PE is applicable to all business categories and installation ca
wn in Table 1. This table’ shows installations at taxonomic level 3 (see ISO 14224:2016
phasis in this document is on installations within the upstream business category.

e A.2 in ISO14224:2016.

atorship.

pport from

impacted
footprint.
1ge should

carbon footprint of a product (as defined in ISO Guide 84:2020, 3.1.32) should be reflected within its

hlculations
e included
D18, which
5 related to
hroughout

fegories as
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Table 1 — Installation category — Level 3

Business category

Upstream (E&P) Midstream Downstream Petrochemical
0il/gas production facility |LNG Refinery Petrochemical complex
(offshore/onshore) LPG Cas conversion Terminal
(]?Iliislﬁionr,g;facility (offshore/ | processing Energy plant Pipeline

Maritime vessel Terminal Pipeline

Terminal Slorage Terminal

Pipeline Shipping Biofuels

FLNG Pipeline

NOTE 1 Shipping is defined as any means of transportation (sea, rail, road).

NOTE 2: Gas conversion includes GTL.

NOTE 3 CHP is part of energy plant.

NOTE 4 Drilling facility can be separate or integrated as part of other onshore/offshore installation.
NOTE 5 This table is slightly modified from ISO 14224:2016, Table A.1.

Table 2 — Applicability of this document for upstream (E&P) installations

Installatign category Applica- |Comments

ble for PE
reporting

0il/gas prgduction facility Yes This document applies for both conventional and unconventional|re-

(offshore/dnshore) sources. Aspects-of both EOR and IOR are also covered. See 4.5.

Drilling fadility (offshore/ No PE does not apply for drilling operations as listed in ISO 20815:2(18,

onshore) Table G.2,but drilling facility down time can affect PE.

Maritime vessel No PE doesmot apply for maritime installation and intervention operatipns
as listed in ISO 20815:2018, Table G.3, but maritime vessel down time
can‘affect PE.

Terminal No Terminals are normally not considered part of upstream. Event§ at
the terminal can affect PE.

Pipeline No PE is not explicitly recorded for pipelines, but pipeline events fan
affect PE.

FLNG Yes FLNG is part of an upstream business category, while LNG is normally
part of midstream business category (e.g. onshore LNG facilities). This
means that PE reporting for FLNG is covered in this document.

For midstfeam, downstream and petrochemical business categories, a wide range of measures|for
production} perférmance (see 3.1.41) is utilized. This document provides some guidance on these

business ¢ategories, even though focus is on upstream business category. The measures bg¢ing
addressed stroutdcomsider productiontoss tategories basedomractivities orevents; suchas equipment
failure and repair, preventive maintenance, process/operational problems, product quality deviation
and turnaround and modification.

NOTE See Tables G.4 to G.6 in ISO 20815:2018 for further guidance.

4.4 Overview of PE calculation and reporting work process

Figure 2 shows the PE calculation and reporting work process. The work process supports the
objectives of PE reporting as listed in 4.2. For specific work processes, references are made to clauses
of this document. For detailed subdivision of production loss on system and equipment class, and
failure characteristics ISO 14224:2016 shall be used. The taxonomy classification given in Annex C shall
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be used. See also Annex D. The organizational learning to minimize production loss shall apply the
production assurance and reliability management requirements and guidance given in ISO 20815:2018.
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4.5 Limitations

Figure 2 — PE calculation and reporting work process

For the purpose of this document, the following limitations are applicable in PE calculation and
reporting in the operating phase:

— This document only covers upstream business category. Production loss categories for midstream,
downstream and petrochemical can be found in ISO 20815:2018, Tables G.4 to G.6.

Injection of CO, from external sources in the context of carbon capture and storage is not covered

by this document. Only injection of produced CO, associated with EOR or injection of well stream
derived CO, for disposal is covered by this document. This can be measured by using the IE
calculation (see 5.5).

project schedule delays, well schedule delays and facilities schedule delays (see 8.5).
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— The de-centralized configuration of certain production facilities associated with unconventional
resources can complicate the allocation of production to individual wells, or a group of wells, as
well as make the calculation of PE for the asset more difficult. A good understanding of the whole
production system, and of midstream and downstream capacity constraints is therefore needed.
The fundamental principles of PE calculation and reporting described in this document are still
applicable, but additional guidelines defined by an operator can be necessary to account for the
specific asset design.

— The production assurance and reliability management activities undertaken to assess remedial
actions to improve PE based on the reported PE in the operating phase are not specifically covered
in this document but are addressed in 1SQ 14224-2016 and 1SO 20815-2018 Risk management and
analysjis activities to assess any HSE issues related to production loss events are not covetel in
this dgcument; reference is made to relevant documents, such as ISO 31000:2018, ISO 177%6:2(16,
ISO 19544:2000, as well as to ISO 20815:2018, Clause F.4 and Annex I, which list safety reldted
standdrds. Comparison of production availability predictions during field development with
histor]cally reported PE during operating phase is important to gain analytical,,opérational pnd
organizational learning (see ISO 20815:2018, Clause E.3). PE reporting in ageordance with this
docunjent will contribute to such comparative assessment but is not addressed in this documert.

— Economic considerations related to cost management of production effiCienicy are not specificplly
coverdd in this document but can benefit from use of ISO 19008:2016 and ISO 15663:2021.

4.6 PE data exchange between operators in benchmarking

The PE datfa exchange can be applied for different business applications, including:

— internpl corporate evaluation of PE data amongst the installations within one operator;
— operator exchange of PE data within the license towards other partners (licensees);

— PE berjchmarking undertaken between operaters monitoring operating performance;
— reportling of PE to authorities.

See also glidance related to PE benchmarking in 7.6.

ISO 1422412016, Annex E provides geheéral guidance on use of KPI's and benchmarking that also |can
apply if PE|is used as a KPI.

5 Perfarmance measures

5.1 Genpral

[SO 2081542018,.Clause G.1 lists a number of performance measures that are of relevance for predictFns

as well as for historical reporting of production availability, i.e. PE. Table B.1 provides a classificatiop of
these perf¢rmance measures as being volume-based and/or time-based.

Production availability as a statistical performance measure with emphasis on prediction is covered in
ISO 20815:2018. ISO 20815:2018, Clause G.2 provides guidance for production loss categorization for
use in production availability analysis and when reporting PE. This document gives requirements and
detailed calculation guidance on aspects specific to such PE periodic reporting for an operator in the
operating phase.

5.2 Production efficiency

5.2.1 PE forecasting

Initial PE forecasting for the early (or longer) time period of a new installation or field can be done
during its operational preparedness prior to production start-up. PE forecasting can also be done
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during the operating phase for an existing installation or field. Periodic forecasting of PE during the
operating phase, will, as calendar time evolves, be based on increasing operational experience and with
further knowledge of actual operating conditions in contrast to the initial PE forecast made prior to
production start-up.

PE forecasting is an operator and field specific process to estimate the expected PE over a specified
time period. Its purpose varies depending on the time period over which the forecast is prepared, and
for which type of installations and part of the value chain it belongs:

— Shorter term forecasts are relevant to export/logistical planning associated with hydrocarbon
transportation (e.g. ship transportation by oil shuttle tanker or gas pipeline transportation) and
consequence assessments where an event affecting deliverability can occur.

relation to
aisals and

Longer term forecasts are relevant to providing advice to the market and authorities in
expected production. Long-term forecasts are also an input to economic/financ¢ial app
life cycle cost analysis (see ISO 20815:2018 and ISO 15663:2021).

PE hlculations

(seq

forecasts differ from production availability predictions using production availability c
IS0 20815:2018, Clause 1.5). These differences include the following aspects:

h consider
operating

Production availability predictions done during field developmént for an installatio
steady state operations and baseline equipment reliability performance for the future
phase.

PE forecasts made in the actual operating phase include‘more known 'installation as is' i§sues/risks

that can occur over time period of the forecast.

ventive or
e accurate

A PE forecast can utilize information on known activities, such as scheduled pre
corrective maintenance (see ISO 14224:2016, Figure 5). The PE forecast is therefore moi

on short term basis than a production availability analysis, where such events cannot be
scheduled.

Predictions based on production availability analysis can include production loss resy
major accidents and rare, long durdtion events (see [SO 20815:2018, D.3.6 and Annex H).
loss from such events is normally not included in PE forecasts even though HSE an

accurately

Iting from
Production
d business

continuity management will.exist.

5.2]2 PE calculation and reporting

PE hnd enable

safg

ralculation and repersting are activities used to assess historic production performance
and cost-effective future production performance.

PE
for
doga

guidance
ped in this

calculation ‘dnd reporting are done during the operating phase. Requirements ang
recording\of production loss, and calculation and periodic reporting of PE are descril
uments

eded. The
riability of

In ¢onjunction with PE calculation and reporting, uncertainty considerations can be ng

Sta T l.ll COUCII
PE data can be addressed.

Faotion LD Jdor o a1l dom o o o a ot o o s ob 1] o o o sl o o
CatIoITr UT T L Oaca vy i aCpPetITa O OptTatoT aita IS taIratrorS 1Ty OTv COarrar v

5.2.3 Initial production performance

The initial production performance can be different from whatis originally predicted at project sanction.
The ratio of actual versus forecasted production volume for the first year of planned production is a
typical production performance measure to reflect this (see also ISO 20815:2018, G.2.6). This ratio is
a benchmarking KPI and expresses a volumetric fraction of production achievement. It will reveal the
project execution ability to meet initial production targets defined during project sanction. This ratio
can be affected by a variety of causal factors that are not reflected in the production loss categories in
Annex A. Thus, it cannot be compared directly with the volumetric production performance measures
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(i.e. PE) described in 5.4, but it reflects the production loss category H in ISO 20815:2018, Table G.1. See

also 8.5.

5.3 PE measurement

PE can be measured at various points in the production chain, for instance, for a tie-in, individual
plants (e.g. FPS0), infrastructure (e.g. a field with several installations), a hub (e.g. for gas transport)
or at corporate level for the operator. PE at a higher taxonomic level can be calculated from PE at lower

taxonomic levels.
The exit ppint-where-thePE-is—measured-definestnwhich-productionloss—category—theproduction
loss is allofated, e.g. whether a loss is allocated to production loss category D, Process and utilitief or
production loss category E, Export and import (see Table A.1).
Figure 3 illustrates the possible PE measurement points that can be used in the upstream business
category. If follows that while PE can be measured at points that are early or late in the production chain
(M1 to M3Jand M7), they only reflect performance attributable to relevant production‘loss categoties.
PE measuilement points M4 to M6 provide a better overview of PE performance. Prioritization of PE
measurement points should be based on organizational or asset-specific need.
NOTE Authorities can require specific PE measurement points for reporting.
i COthep\ T i
! production | ! : Other fields:
| _fagilitles 111 !
§ Productiorifacility | § — Receiving facility|
e e I i
: Xpor -
: 00— [ ] |
| M4| M5! M6 | M7 :
| - | |
| o | bomoeee
E Wells  Injection |
Wells
Key
M1la indivjdual well (remote facility) M4  plant / production facility
M1b indivjdual well M5 field
M2  group ofAvells, e.g., at the same location, template, M6  infrastructure/hub  (commingling diffefent
flowljne-gr reservoir segment fields)
M3  tie-in field (not including the host facility) M7  receiving facility
M8 injection
Figure 3 — Possible PE measurement points
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PE calculation methodology

5.4.1 PE calculation formula

The production efficiency (see 3.1.39) used in the operating phase has the following volume-based ratio:

PE Production

* Production potential

The mathematical expression for production efficiency, Pg(T,,T5), over a time interval [T;,T,] is given in

For

wh

Sim
e.g.
per

valties calculated for short time periods to find PE fof'alonger time period, e.g. averaging mo

find
Clay

As
par

5.4

Th4
rep
pro
Its
dov
del

Th4
mo

llu}a rll\,.
Vp(Ty, Ty)
P (Ty, TzFW
pp(T1, Ty)
PI e

P;(Ty, T,) isthe production efficiency over [T}, T, |;
Vp(Ty, T,) isthe produced volume over [Ty, T, |;

Vpp (Ty, T,) is the production potential over [Ty, T, ].

daily, monthly or yearly. PE shall be calculated as a.volume-based measure over the dg
jod in order to capture changes of the production-potential during this time period. Ay

PE for a year, will lead to incorrect results. Seg examples in Clause E.3.

tated in ISO 20815:2018, G.2.7, time<based performance measures have limitations with

2 PE boundary conditions.and reporting period

physical boundaries ¢éf jthe installation or production facilities for which PE is calc
prted shall be definedin order to correctly allocate production loss (see Clause 8). Batter
duction loss categories and for asset elements are described in Annex A and Annex D, ré
hall be clarified“whether downstream storage, linepack and substitution are consider
nstream compensating measures are included within the boundaries, the PE will
verability af-the facilities (see ISO 20815:2018, Figure G.1).

start'and end of the time period for PE reporting shall be defined. PE can be reporte
nthly or yearly time periods.

tial shutdowns and should not be applied at plant or installation level. See also Clause B.2.

e8]

ilar to calculation of production availability (see Clause'B.2), PE is calculated over a period of time,

fined time
eraging PE
hthly PE to

1se 6 provides for guidance on produced velume. Clause 7 provides guidance on productiof potential.

respect to

1lated and
y limits for
spectively.
ed. If such
reflect the

d for daily,

5.5

Injection efficiency calculation formula

Calculation and reporting of injection efficiency should follow the same principles as for production as a
volume-based performance measure.
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The injection efficiency (see 3.1.18) that should be used in the operating phase has the following
volume-based ratio:

I[E=

Injection

- Injection potential

It follows that the mathematical expression for injection efficiency as a volume-based performance
measure is given in Formula (2):

i (Ty, Tp)
Ig(Ty, T))=———"—== (2)
YIp U1, 127

where

Iz (Ty ] T,) isthe injection efficiency over [Ty, T5 |;

Vi (T | T,) istheinjected volume over [Ty, T, |;

Vip (T4, T,) is the injection potential over [Ty, T, ].
The effect pfloss of injection on production and subsequently on PE is covéered in 8.7.
In the oil gnd gas industry time-based performance measures for jnjéction are sometimes used pnd
can apply for gas, water, CO,, etc. ISO 20815:2018, G.2.7 provides{oalculation formula for time-based
performarnjce measures (see also Table B.1).
6 Prodpction
6.1 Gengpral
This clausg contains requirements and guidance on the hydrocarbon production, produced volyme
and which|product or medium to be measuted, in relation to calculation and reporting of PE. It also
provides ghidance on the material balance‘and whether or not to include the different product flows in
the produded volume.
6.2 Material balance
Figure 4 d¢picts material balan¢e for hydrocarbon production at a typical upstream production facility.
PE may b¢ measured on-the oil or gas streams at the PE measurement points shown in Figurg 3.
ISO 14224t2016, Figure) A/1 provides typical connections and flow between upstream, midstrepm,

downstreg

m and petfioehemical business categories.
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Midstream - The following products are normally part of midstream but can be part of upstream in
case of FLNG: LNG, LPG and NGL.

Figure 4 — Products and material balance — hydrocarbon production

Figlire 4 covers some EOR elements, e.g.'CO, injection. With EOR, there can be additional flpws, which
affdct the material balance, and which-shall be taken into account when calculating PE. IOR is reflected
in Higure 4 when gas lift is the artificial lift method and when water and/or gas injection fis used for
reservoir pressure support.

6.3| Export - measured product

Thg measured productis normally one or all the exported products. The measured produdt will vary
depending on thel characteristics of the production facilities. Measured products can inclpide all the
export streamsShown in Figure 4. However, it is more normal to select one main prodyct (i.e. the
primary product) for PE calculation and reporting.

Thd produect thatis selected as the primary product (see 3.1.36) and as the secondary product
lcbe stated and clarified. Since secondary products do not necessarily contribute to

see3.1.47)
broduction
[ ; aletda - 3 y ctcanalso
have a negative impact on the PE of the primary product, e.g. an increase of gas production (secondary
product) can result in gas coning and therefore reducing production of crude oil (primary product).

The following methods can be used:

a) calculate and report PE for the primary product (e.g. oil or gas);

b) calculate and report PE on the primary and secondary products separately;

c) calculate and report PE on the combined oil and gas production based on oil equivalents.

In many cases, the PE calculated by any of the three methods will yield the same results. The methods
will yield different results for the calculated PE in cases where there is a possibility to switch
between sources (reservoirs), with different ratio between the primary or secondary products, where
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intermediate storage is available for one of the products, or a secondary product is disposed of (e.g.
flaring of gas).

The measured volumes of the primary and secondary products as input to the PE calculation do not
necessarily equal the fiscal metered volumes of the same products.

NOTE

Fiscal metering is usually prescribed by national regulations. An example of functional and technical

requirements for fiscal, custody transfer and allocation metering systems are described in NORSOK [-106:2014.

6.4 Conversion factors for oil equivalents

Conversiot
important
used for tH
between o

0il equiva
equivalent
and the co
On a single
factors ex
differences
installatio

NOTE

6.5 Inje

Injection v
PE calculat

6.6 Disy

Non-hydro
considered
productior]
productior]

6.7 Disy

6.7.1 Pr

Most production<facilities have a flare system for process safety purposes. Unplanned events,

equipment

$ee Annex M in IOGP report 437 [12] for conversion factors for energy content and volume.

| factors are of importance when exchanging PE numbers between operators, as they
assumptions in the calculation of this volumetric performance measure. Conversion fact
e calculation of oil equivalents shall be documented since such conversion factors can
perators and fields.

ents are measured as mass (toe) or volume (boe or Sm3o0e). The conversiph of gas ta
5 is based on the heating value of gas and the heating value of oil. The colmposition of the
mposition of the oil varies from field to field and from region to region throughout the wg
 field, the composition of oil and gas can also vary over time. No~standardized convers
st but company standards or national authorities can define, such factors. The poss|

in conversion factors should be taken into account when éomparing PE from diffe
ns/facilities.

ction

olumes are not considered part of productiontand are not included as part of productio
ions.

osal - general

carbon product streams that ‘are normally disposed of (e.g. produced water) are
part of production. If an e%ent prevents the disposal of the product and this results
loss of the primary product (e.g. oil), the production loss is attributable to a suit{
loss category (see Clause:8 and Annex A).

osal - flaring er.venting of large volumes

pduction facilities with a gas export route (to sales)

failures, spurious trips, real trips or fluctuations in plant processing conditions, can |

to a certa

productiorri

part of pro
to suitable

are
ors
ary

oil
gas
rld.
ion
ible
ent

N in

not
na
ble

e.g.
ead
t of

iE level of flared gas. If the gas is normally exported (as a saleable product) and is par

classified as a production loss, attributable

duction. Any gas routed to the flare shall then be
production loss category (see Clause 8).

red

If flaring restrictions require shutdown of oil and gas production, any lost oil and gas production shall
be documented as production loss.

6.7.2 Production facilities with a gas injection route only

For production facilities with gas injection only, the gas is not considered part of production and should
not be included as part of production in PE calculations. If gas destined for injection purposes (reservoir
management purposes) is directed up the flare due to a planned or unplanned event that prevents the
ability to inject this gas, then this flared gas should not be reported as a production loss (see also 6.5).
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6.7.3 Production facilities with no gas export route or other gas disposal routes

Production facilities with no gas export route, or no other gas disposal routes (e.g. gas injection),
have to flare associated gas continuously during production. In this case, there are two options for PE
reporting in conjunction with planned and unplanned events:

a) The associated gas is not considered part of the production volume (as it cannot be sold), and it
follows that flared volumes are not considered (they are neglected, and not considered part of
production volume or production loss).

b) The associated gas is considered part of the production potential, and the flared volumes are
considered part of production volume (they are not considered as production loss).

Optlion a) is the recommended option.

6.7|4 Flaring restrictions

Regtrictions imposed by authorities on flaring volume can result in the need to shut dowr] or reduce
hydrocarbon production to avoid exceeding the flaring limits. This is'reported in prodyiction loss
cat¢gory G4 (see Table A.1). The flaring restrictions can vary between'\countries with resppct to time
frame of flaring permits (e.g. monthly or yearly) and operational conditions. Such flaring restrictions
will also minimize GHG emissions (see also ISO Guide 84:2020).

NOTE See also IOGP report 437 [12] for sustainability reporting.ghidance.

6.8 Disposal - venting of small volumes

Verlting of large hydrocarbon volumes can be treated in the same way as flaring with |respect to
cal¢ulation and reporting of PE. Venting of small.volumes is neither treated as a production|loss nor as
parft of the production potential. Small volumefér venting can come from sources such as:

— | venting from well;
— | venting from relief valves;
— | venting from tanks;

— [ shuttle tankers volatileorganic compounds.

Although venting of smallhydrocarbon volumes is not included in PE calculation, monitoring of venting
vollimes is an element of environmental management with the aim to minimize GHG emissiofs (see also
[SO[Guide 84:202@).

6. Fuel

Fudl (mormally gas) required for the operation of the installations is often extracted from the
hydrecarbon production. Fuel gas is in many cases the cheapest and most convenient enefgy source
accessible and the consumption of Tuel gas is a prerequisite for operation. Even in the case that there
is gas export from the installation and the fuel gas could have been sold, the fuel gas should not be
regarded as a production loss. Fuel gas should therefore neither be included in the production nor in the
production potential.

6.10 Import

Imported products can be gas, diluent or other substances (e.g. water). Import can affect production
directly (e.g. diluent to achieve a product quality specification) or indirectly (e.g. imported gas used for
gas injection).

Diluent can be used to blend with heavy crude hydrocarbons for various purposes that include
increasing lifting capabilities for the heavy crude in the well, aid the separation process and improve
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product specifications for commercial purposes. The volume of diluent in the blend should be excluded
from PE calculations. Actual production and production potential should only include hydrocarbons
from the reservoir(s) that are produced through the production facility to which the PE calculation
relates. Discrepancies due to shrinkage and/or flash off that occur as a result of blending should be
taken into account when considering the contributing streams to production of hydrocarbons for the
production facility.

In case an event prevents the import, the associated production loss shall be allocated to a suitable
production loss category.

6.11 Arti
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7.3 Structural maximum production potential (Method A)
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|

ulation highly depends on the production potential volume that is used in the calculat

have an effect on the calculated PE.

hods for determination of production potential

production can be measured accurately at theé.production facility, determination of
potential is more challenging. With reference‘to Formula (1), two methods can be used

d A: Let Vpp(T;,T,) be the structural maximum production potential.
d B: Let Vpp(T;,T,) be the achieved\production potential.
potential is a time-variate parameter (see 7.6).

or shall state which methed is used when communicating PE data externally, e.g. tow3

tion examples ip-Annex E.

A is used, an estimate for the SMPP is set prior to the time period for which PE repor
e SMPP is the minimum of the four production potential elements as shown in Figui
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Figure 5 — Determining structural maximum production potential
four production potential - elements are further described below, along with
siderations for determining:their values.

Well production potential (see 3.1.58):

— a well shall nét’be included in the well production potential, until it is available for
and a rate taeasured or modelled (see also 3.1.29);

— flowing‘well rates can decline in each time period according to a reduction based d
rate’trend;

—« the individual well potential of a well that is shut in can decline depending on overa
segment or sand unit offtake, and voidage replacement ratio;

important

broduction

n well test

| reservoir

2)

— when artificial lift is applied, the well production potential shall be expressed as inclusive of the

effects from the installed artificial lift;

— anindividual well potential shall be included as part of well production potential, until the well

is unable to flow - either naturally or with artificial lift, where installed.

Plant production capacity (see 3.1.34):

— the plant production capacity represents the production capacity of the systems between the

elements well and export;
— oil, gas or water as elements/systems can limit the plant production capacity;

— the plant production capacity can also be limited by utility systems.
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3) Export capacity (see 3.1.12).
4) Market potential (see 3.1.26).

NOTE See IS0 20815:2018, G.2.2 to G.2.4 for guidance related to well production potential, plant produc
capacity and market potential.

tion

The potential or capacity of these four elements is established with respect to the measured product
(see 6.3). If PE is measured on oil equivalents, the potential/capacity of both oil and gas is defined for
each of the four production potential elements. Associated gas or any other stream shall be individu
considered to 1dent1fy llmltatlons to the potentlal SMPP is determlned as the mlnlmum potent

calculating SMPP in oil equlvalents should be rephcated at any point in time where any of the gas
condensatg ratios change.

The four groduction potential elements have a potential or capacity that will vary overtime, e.gd.

reservoir pressure declines, well stream composition changes, plant capacities change,or contrad
sales volurhes change. This should be reflected in the forecast SMPP as a variation evertime. The SN
should be ¢onstant over a set time period of a minimum of 24 hours.

The SMPP should be reviewed at least annually (see also 7.6). The SMPP foréeast should be update
least annuglly (see also 7.6).

7.4 Achleved production potential (Method B)

If Method B is used, the actual production is measured, whereas.the production loss is estimated to
the achievgd production potential. Production loss is assigned*after a set time period of product]
often being 24 hours or more. The achieved production potential should match the maximum produc
that could have been achieved in case no production lossiaccurred. If possible, the production poten

ally
ial/
s of
oil/

as
ted
PP

] at

ind
jon,
ion
tial

should be determined by comparing production rates;téa recent production period without restrictions

or loss. In tlhe case of a continuous loss for a long-terni'period, relevant well and field network model
can be used to determine the production potential’and the production loss. Adjusting the potentig
case of long-term production down time is described in 7.6.

Even in the case that Method B is applied,-an estimate of SMPP can have been determined for of
purposes, ¢.g. for PE forecasting. In this'case, PE can be calculated using both Method A and Methd
for compatison.

7.5 Differences betweenMethod A and Method B

Method A pnd Method Bcwill in most instances result in a similar calculated PE, but differences
exist.

For Methofl A, the\SMPP is a forecast that is based on inputs, which in some cases are uncertain
might not pe cotrrect on the actual production day. Such uncertainties and inaccuracies can be rel3
to the following:

ing
lin

her
dB

vill

hnd
ted

— uncertainty in reservoir simulations;

— incorrect assumptions on capacities;

— unpredictable nominations of production volumes related to a sales contract;
— flush production (increased flow from a well after a shutdown period);

— intermittent producing wells (those which do not have the capacity for continuous production
require shut-in periods to allow pressure build-up).

but
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7.6 Adjusting the production potential

Adjusting the production potential is mostly relevant when SMPP is used in Method A but can also
be applied to achieved production potential. The production potential shall be reviewed at regular
intervals (at least annually) or in case of an event, and shall be adjusted as necessary.

There can be occurrences where either the estimated production potential no longer reflects the
production potential that can be realistically achieved, or production exceeds the estimated production
potential on a regular basis. Such occurrences can be the result of a change of circumstances or
uncertam (p0551bly 1ncorrect) assumptlons used durmg the previous or 1n1t1al estlmatlon of the

gasfbreakthrough), the production potential can be updated at any point." This can al
retfospectively in the case of Method A. In Method B no production loss will b&assigned for
an ncorrect production potential.

If t
pro
wh
100

he circumstance arises where actual production exceeds the production potential, nd
duction loss should be assigned when using Method B, and the SMPP should always 1
en using Method A (see also Figure E.1). There shall be no‘¢ircumstance where the PE
% is reported.

NOT
afte

'E Actual production can exceed the production potential, for example in the case of flush|
r an extended shutdown, or when introducing new equipnent where the impact is uncertain.

Tablle 4 and Table 5 include guidance with respect toany need for adjustment of production
casg of various planned or unplanned events..Ipsome cases, the events in Table 4 and Tablg

1 does not
ent of the

o be done
ot meeting

‘negative’
e updated
exceeding

production

otential in
5 apply to

Method A only, because the production potential is automatically adjusted with Method B.

omic viability can influence the wéll production potential, e.g. see events 2, 4 and 9
able 4. Volumes can be removed.from the SMPP if there is no economical viable solutio
e-establish a certain production’/ potential or a production potential is established f1
lopment target, e.g. a new, well, facility upgrade. For benchmarking purposes inf

igr to benchmarking taking place.

Table 4 — Well events affecting well production potential

described
h available
om a new
ernally or
| to ensure

Event Well production potential Production loss categoryj

Reservoir uncertainties Reservoir simulations are associat-|In the case of deviations b

etween es-

ed with uncertainty. The production|timated well production pd
potential can be adjusted based on

updated reservoir simulations or based

should be allocated to pro

actual production, prod:r

tential and
ction loss
uction loss

on achieved production. category Al.

The reported production loss depends
on whether compensation is possible by
increasing production from other wells.

Operators may add more detailed guidance.
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tentials caused by injection

equip

ment failures

Table 4 (continued)

No |Event Well production potential Production loss category

2 Downhole well equipment|In the case that it is not economically |Production loss should be allocated to
failure with severe failure|viable to repair the well by downhole |production loss category A5 from when
consequences well intervention, the well production |the well is unable to produce due to the

potential should be adjusted by remov- | failure until the time the well production
ing the individual well potential of the | potential is adjusted.

da:nageii well from the production If the well equipment failure is repaired
potential. by well intervention the production loss
If 2 well intervention is plnnnpd for to!should be allocated to prndm‘h’nn SS
restore the well, the well production|categories A5 and Aé.

potential (and the production potential)

should not be adjusted.

3 Delaygd start-up of a well in| The well should be included in the well|Production loss category H2 in |SO

an ex|sting field production potential from the time when | 20815:2018, Table G.1.does not apply,[but
the well is ready to flow and available |might be addressed in benchmarking.
for production, i.e. an operative well
(see 3.1.29).

4  |Well shutdown due to low|The individual well potential should | Not applicable.
presdqure or flow, or high|be removed from the well production
water cut potential.

5 |Well is only able to flow for|In case Method A is used, the well is|Notapplicable.
short] time periods before|normally notincluded in the well produc-
depleting (Intermittent pro- |tion potential. SMPP should be adjustéd
ducing well) retrospectively to avoid PE above 100'%

when the well is flowing.

In case Method B is used, theivell should
be included in the achieved production
potential when flowing:

6 Flush|production In case Method A jstused, SMPP should | Not applicable.

be adjusted retrospectively to avoid PE
above 100 %

7 Plannled reservoir interven-| The production potential should be|Production loss caused by the interyen-
tion (well operations) for|adjusted\from the time when this well |tion should be allocated to production
increysing (or maintaining) |potential is made available. loss category A2. Intervention can glso
well gotential imply production loss on adjacent wells

(e.g. caused by shutdown during hepvy
lifts). Such loss should also be allocated
to production loss category A2 (see 3lso
Table A.1).
8 Permpnent P&A ofawell |The individual well potential should|Not applicable.
be set to zero and excluded in the well
production potential from the time
when well is no longer available for
production.
9 Reduced well production po- | The well production potential (and pro- | Production loss caused by critical fail-

duction potential) shall not be adjusted.

ures or operational problems with injec-
tion equipment shall be allocated to the
appropriate production loss category.

Operators may add more detailed guidance.
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Table 5 — Other events affecting production potential

No |Event Production potential Production loss category

1 Delayed start-up due to|AssumingthatPE reportingstarts when | Production loss category H1 or H3 in ISO
project schedule of facilities | the facility comes on stream, the pro-|20815:2018, Table G.1 do not apply, but
schedules delays duction potential should be adjusted|might be addressed in benchmarking.

to zero.
See also guidance in 7.7.

2 Modifications affecting ca-|The production potential should be|Production loss resulting from the ac-
pacity adjusted to reflect the new capacity|tual modification should be allocated

after the modification is completed (See | to production 1055 category F2.
also 8.4). This is not covered as part of

corrective maintenance that will nor-

mally not affect production potential.

3 Post-modification impact|The production potential should not be | Post-modification production loss should

(after modifications) adjusted (see also 8.3). be allocatedtolthe initiatinjg event, i.e.
productien-oss categories A9, B5, or D5.
The time When this will no lpnger apply
shall-be defined by the opfrator, and
frem this time, other production loss
categories related to the type of event
will apply.

4 Plant production capacity|Plant production capacities cah vary|If SMPP is not adjusted, the gppropriate
variations temporarily, e.g. as seasonal variations | production loss category for{production

caused by changes in ambient tem-|loss caused by temporary cpacity lim-
perature. In that case the production|itations can be D4.

potential should be adjusted.

Plant production~capacity can also

change permaneéntly, e.g. as changes in

well stream composition make handling

of produced water or gas a limiting factor.

In that Case the production potential

shall"'adjusted.

5 Production critical failure |Rroduction potential should not be|Production loss should be dllocated to
adjusted, unless the equipment is per-|the appropriate production Igss category.
manently taken out of service.

6 Loss of exportroute, ¢changes|Permanent downstream limitations|Temporary limitations shpuld be re-
in capacity of downstream [should result in adjustment of produc-|corded as a production lo§s in of the
installations tion potential. production loss category E

7 Market limjtations Permanent limitations should result| Temporary limitations should be record-
in adjustment of production potential.|ed as a production loss in production

loss categories G6 or G8.

Op¢dratorsamnay add more detailed guidance.

In

thie“case of a change of circumstances or an event resulting in a permanently reduced

broduction

potential (SMPP if Method A), this production potential should be adjusted only if there is no economic
justification (e.g. supported by life cycle costing of competing options using ISO 15663:2021) to
implement a plan within a pre-determined timeline to re-establish the production potential.

7.7

Schedule delays

Schedule delays can occur for any activity that can affect production potential, such as field development,
drilling or modifications.

In the case that there are delays (or advances) of the planned schedule, the production potential will
be affected. In the case that Method B is applied, there is no need to adjust the achieved production
potential. In the case that Method A is applied, the SMPP can be adjusted based on criteria defined by
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the operator. Such criteria can include the reason for the delay, the effect on the production potential in
terms of time or production volume.

7.8 Injection potential

If a separate performance measure is to be calculated and reported for injection operations, similar
calculation methods as the volume-based PE measure is often used, i.e. calculation of injection efficiency
(see 5.5). In that case, the injection potential can be determined similarly to the production potential
by Method A or Method B. If Method A is selected, the injection potential, structural maximum injection
potential, can be established as the optimum injection volume over a time period, rather than the

maximum
Figure 6 illustrates SMIP determined by capacities and constraints (far right column) and”SMIP
determinefl by the optimum injection volume (second column from right).
Vip r———=—n
| |
| |
i_ - T | |
) | | |
| | | | D
| | | |
I | | | — E
| | | |
| | |
: | | |
| | | |
| | | |
| I | |
A|B|C | | |
: | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | |
1 2 3 4 5
Key
Vip injectidn potential A optimum injection volume
1  well injection potential B  reservoir
2 plantinjection capacity C well
3 import|capacity D  SMIP limited by well
4  marketpotential E  SMIP limited by optimum injection volume
5 SMIP

Figure 6 — Determining structural maximum injection potential

Injection potential elements ‘import capacity’ and ‘market potential’ can be relevant in cases where
the injection medium, e.g. gas, is imported from another field. If a time-based performance measure is
used for injection, no injection potential needs to be defined. A time-based performance measurement
for injection will typically be expressed as availability, demand availability or on-stream availability, as
given in ISO 20815:2018, Annex G. Table B.1 also provides these performance measurement terms.

The need for conversion factors (see 6.4 concerning PE calculation) is not applicable for the
determination of injection potential and injection efficiency.
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Production loss categories

General

The production loss categories for installations in upstream business category follow the principles
in ISO 20815:2018, G.3 and further requirements and guidance is given in this document. Production
loss categories shall be allocated for the different parts of the asset. The following asset elements for

ups

tream business category apply:

wells;

Thi
catq

8.2

Pro
3.1,

8.3

subsea installations;
production facilities;
export and import facilities.

5 clause provides requirements and additional guidance to ensure standardize
poorization, and further details are given in Annex A.

Planned and unplanned events

duction loss categories distinguish between planned events)(see 3.1.33) and unplanned
55). The following cases illustrate which production loss¢ategory to use:

An activity starts as a planned event but is subsequently extended in duration. Only|
a specific change in the nature of the work is a(separate event/classification introdu
activity. For instance, a routine maintenance activity on a gas compressor uncovers majol|
damage once the inspection is underway. The'production loss resulting from the plann
maintenance activity is categorized as a planned event, i.e. production loss category D3,
maintenance, whereas the production less resulting from the extended time required tg
uncovered structural damage is categorized as D2, Active corrective maintenance.

A failure of a redundant compornent in a subsea control module does not result in a prodi
A subsea intervention is planned to replace the subsea control module as a precautionar
The production loss resulting from the subsea intervention is categorized as B2, Unplan
intervention, because an_equipment failure, which is an unplanned event, initiated
intervention.

A critical failureef-a subsea control module results in a production loss. A subsea inte
planned to replace the subsea control module. The productionlossresulting until subseain
starts is catégorized as B1, Subsea equipment failure. The production loss during subsea in
until well is-available for production is categorized as B2, Unplanned subsea interventio

Turnaround

Tu

H PE loss

bvents (see

if there is
red for the
structural
ed routine
Preventive
repair the

Iction loss.
[y measure.
hed subsea
he subsea

vention is
tervention
tervention
.

L 2.4 L) 1 | £+ aela €211 | i losaddl a | o 3o Tk
IAITUUIU (SCT I L. OZ 15 d PIdITTIicu TVTITU WItIN TUIT pTUUUC TIUIT STIUTUHO WITUU T TU TTITC ST TT y 11T

anagement

or regulatory requirements. Production loss caused by turnaround shall be reported in production loss
category F1.

A turnaround that extends in time beyond the planned duration will cause additional production loss
and shall also be reported in production loss category F1. Production loss category F1 should also be

sub

divided in planned and extended turnaround, respectively, as indicated in Table A.1.
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8.4 Modification

Modification (see 3.1.28) is a planned event and any production loss as part of PE calculation and
reporting can be handled by one of the following two options:

a) IS0 20815:2018, Table G.1 has a production loss category F2, Modification, implying that shutdown
of a plant for modification, e.g. tie-in or major module installation, represents a production loss for
the existing producing asset and should be documented accordingly.

b) Because modifications are part of the business plan, normally with the objective of increasing
the production potential as a result of the modification, the production potential can be adjusted
(down) during the actual modification. The modification itself is not considered to represeht a
produgtion loss.

In conjunction with PE data exchange or benchmarking, the option used shall be stated.

A modification that extends in time beyond the planned duration will cause additional.production Joss
and shall dlso be reported in production loss category F2. Production loss category-F2 should als¢ be
subdivided in planned and extended modification, respectively, as shown in Tabl€ A.T.

Whether production loss occurring after a modification should be allocated to post-modification
impact (i.4. in production loss categories A9, B5 or D5) or to other production loss categories (e.g.
equipment failure or process/operational problems) can be determined either with a time-limit after
the modifigation subject to the operator’s decision, or based on a faildre‘investigation of the production
loss event,|e.g. root cause analysis (see IEC 62740:2015), to decidéwhether the event originated from
the modifigation or not.

8.5 Pre{production

Production loss can occur as a result of production.start-up delays, i.e. events covered by the pre-
production (see production loss category H in ISO 20815:2018, Table G.1). Such events are not releyant
for PE caldulation and reporting, since PE reporting starts after production start-up. This production
loss categgry is sometimes used by project management during project execution using other §PIs
as described in ISO 20815:2018, G.2.6. Stich' methods typically used in benchmarking will nof{ be
comparable with PE as calculated by Method A or Method B (see 7.2), as the assumptions and conditions
for estimation are different.

8.6 Flarjing and venting of gas

In most cases with flaring@nd venting of gas, the associated production loss is not due to equipment
failure in the flare systerh. The flaring and venting are normally caused by events in other systems (e.g.
compressdr failures or'process/operational problems). The production loss should be allocated to|the
appropriatle produetion loss category (e.g. D1 or D3) that initiated the event. Only specific issues in|the
flare/vent pystenrpreventing production (or injection) should be allocated to the flare/vent system (see
also 6.7 an(d 68)«

8.7 Injection

Loss of injection of gas, water or CO, can affect oil production negatively and shutdown of injection
can be reported as cause of production loss. The direct impact of lost injection volumes on production
volumes is often complex and difficult to establish and will typically be a time-variate relationship.
Such injection volume loss should therefore be separately reported along with a clear description of
whether the PE has been affected due to such loss of injection. Performance measures for injection are
described in 5.5.

A good understanding of the dependencies and interactions between the reservoir, well design and
production facility during the time period for when injection is needed, is important for assessing
injection efficiency. Since this subject matter is field specific, no more guidance is given but an operator
can establish guidance as needed.
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In the case that other materials are injected for EOR purposes, this shall be treated similarly as gas or

water injection.

8.8 Accounting period

In the case that the SMPP or achieved production potential is limited by the market potential (see 7.3)
by a sales contract that specifies a produced volume to be delivered within an accounting period, there
is a possibility that the production loss resulting from a production shutdown can be recovered within
the accounting period by utilization of the available (full) well production potential and plant capacity.
In such a case, the produced volume equals the production potential in the time period. Thus, there is

no |
the|shutdown. See example in Clause E.5.

)

It if still recommended to assess events with such production impact and down [time
profduction assurance and organizational learning. Any equipment failures shall be-recorded
evep if no production loss occurred.

because of

as part of
in CMMIS,
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Annex A
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Production loss categorization
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The relatignship between the production loss categorization of activity orevent and the use of

system/se
described

ISO 14224
(causing e
causes. If §
allocated t
is that the
down time
can be foul

A.2 Pro

Reporting
operator p
sharing in
predicted)
minimize {
Table A.1. )
may be usq
objectives,

Another r¢
elements v|

cTTor

upstream business category. The production loss categories follow the same principle
15:2018, Clauses E.3 and G3. Table A.1 is introduced to ensure improved production
ind ensure standardized PE reporting in the operating phase.

lementary guidance is given in Table A.3, also including explanations 6f’some differer
hble A.1 and ISO 20815:2018, Table G.1.

rtion classification from ISO 14224:2016, Table A.3 is indicatéd in Table A.2 and furt
n Table D.1.

2016, Annex B provides requirements for how critical and non-critical equipment faily

uch failures affect production (i.e. production critical failures), the production loss shal
b appropriate systems and equipment classes as*e€xplained in Table D.1. A principal differe
production down time reflects a volume-based production loss, as opposed to equipn
that reflects a time-based unavailable fun¢tion. Useful illustrations of such a relations
nd in [SO 20815:2018, Figures 1.1 and 1.2

duction loss categories

of PE data in accordance with the principles of this document shall be implemented in
roduction performance.System, thereby enabling a standardized format for informa
rernally and externally~The business value of PE data is in the knowledge of historic

uch revenue loss-and OPEX. The production loss categorization shall be in accordance v
When allocating\a“production loss to a specific production loss category, further subdivis
bd depending/eif company governance and needs for production assurance to meet busir

quirement for the operator is the allocation of the reported production loss for the a
ersus the system and equipment class that contributed to such production loss. See Clause

¢ provides requirements for production loss categorization with focus on the installations

5 dS
0SS

ces

the
her

res

quipment down time) shall be described by failuresmodes, failure mechanisms and failure

| be
nce
ent
hip

the
ion
(or

production loss contributors as defined by the production loss categories being used to

Uith
ion
ess

bset
A.3

and Table

D T-for further details Table D1 shall he evaluated for use when establishing the praduc

10n

loss system needed for PE calculation and reporting, and likewise if reporting injection efficiency.

Table A.1 lists production loss categories for reporting of PE data. Table A.1 also shows injection loss
categories for use if also reporting IE data.

All production loss categories in Table A.1 apply when reporting PE data, irrespectively of whether
Method A or Method B is used for PE calculation. The only exception is production loss category Al that
only applies for Method A.

Production loss categorization with respect to planned/unplanned event or activity shall be in
accordance with Table A.1. However, Table D.1 provides additional requirements and guidance for an
operator production performance system that can be beneficial to identify production loss contributors
and enable optimal production efficiency.

38 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=cfc5cb5974340120d60c54604374596d

ISO/TS 3250:2021(E)

The same approach as described above for production loss categorization applies if injection loss
categorization is needed for analysing IE data.

Table A.1 — Production loss categories

Production loss category |Type of activity or event Planned Injection loss
or unplanned category
A: Wells
Al Reservoir uncertainty Unplanned X
A2 Reservoir intervention Planned X
A3 Reservoir intervention Unplanned X
A4 Well testing 2 Planned X
A53}A6 combined b Downhole well equipment or X-mas tree Unplanned X
failure and intervention
A5 Downhole well equipment or X-mas tree Unplanned X
failure
A6 Unplanned downhole well equipment or Unplanned X
X-mas tree intervention
A7 Planned activities on well equipment Planned X
A8 Flow assurance Unplanned X
A9 Post-modification impact Unplanned X
Al Reservoir storage limit Planned orun- |X
planned
A1l Reservoir containment préblems Unplanned X
B: $ubsea
B14B2 combined b Subsea equipmentfailure and intervention |Unplanned X
Bl Subsea equipmient failure Unplanned X
B2 Unplanned subsea intervention Unplanned X
B3 Planned subsea intervention or activities  |Planned X
B4 Flowassurance Unplanned X
B5 Rost-modification impact Unplanned X
D: Process and utilities ¢
D11D2 Equipment failure and repair Unplanned X
corbined b
D1 Equipment failure Unplanned X
D2 Active corrective maintenance Unplanned X
D3 Preventive maintenance Planned X
D4 Process / operational problems Unplanned X
D5 Post-modification impact Unplanned X
E: Export and import
E1l Storage limits Unplanned N/A
E2+E3 combined b Unavailable tanker or loading operations |Unplanned N/A
E2 Unavailable loading operations Unplanned N/A
E3 Shuttle tanker delay Unplanned N/A
E4 Export/import pipeline Planned or X
unplanned
E5 Infrastructure dependencies Planned or X
unplanned
E6 Flow assurance Planned or X
unplanned
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Table A.1 (continued)
Production loss category |Type of activity or event Planned Injection loss
orunplanned |category
E7 Utilities import Planned or X
unplanned
F: Turnaround and modifi-
cations
F1 Turnaround 9 Planned or X
unplanned
F1.1 Turnaround Planned X
F1.2 Extended turnaround Unplanned X
F2 Modification d Planned or X
unplanned
F2.1 Modification Planned X
F2.2 Extended modification Unplanned X
G: Other
G1 Bad weather Unplanged X
G2 Safety and environmental Unplanned X
G3 Labour conflict Unplanned X
G4 Environmental permits/limits Unplanned X
G5 Security Unplanned X
G6 Authority restrictions Planned orun- |X
planned
G7 Product quality deviations Unplanned X
G8 Commercial Planned or X
unplanned
G9 Other Planned or X
unplanned
NOTE 1 The production loss categories are similar to those given in ISO 20815:2018, Table G.1 except for the
differenceq explained in Table A.3. In addition, the effect of schedule delays on production as described in 7.7
are not covered in this document.
NOTE 2 Allinjection loss categories apply when reporting IE data, irrespectively of whether Method A or
Method B i used for IE calculation-The only exception is injection loss category Al that only applies for Meth-
od A.
a2 Well tgsting is a more genheral term and is used instead of well production testing as used in ISO
20815:2018, Table G.1,since well testing is applicable for both production wells and injection wells.
b The underlying.production loss categories can be combined (e.g. A5+A6), unless the subdivision (e.g. A5
and A6 sepprately)is desired by the operator.
¢ Produftion loss category D combines categories C and D from ISO 20815:2018, Table G.1 to keep the la-
belled productiontoss—eategoriesAto-Gasdefined-therein:
d Production loss categories F1 and F2 can be subdivided as indicated in the table.

Figure A.1 is an illustration of some of the battery limits of the different production loss categories.
Similar battery limits will apply if injection loss categories are used but will depend on the asset
characteristics and field infrastructure.
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Figure A.1 — Battery limits for production loss categories

Production loss restlting from events related to import (see Figure 4) are not directly allocjted to any
of the activities of\events in Table A.1, and different company practices can exist. Such events should be
alldcated to praduction loss category E. In this document, the production loss category E i therefore
narhed as ‘E&port and import’.

Additional” production loss categories for unplanned extended time period for turnarpunds and
moflifications are further explained in Table A.3.

A.3 Production loss categorization - supplementary guidance

A.3.1 General

Production loss is allocated to a production loss category as shown in Table A.1. In order to conform
with this document, it is required to provide a more detailed allocation of the production loss to the
asset element where the production loss occurred and the system and equipment that caused the
production loss.

A unique production loss event record number shall be given for each production loss event. It is
recommended to specify failure and maintenance event record number(s) or referencing to such in
CMMIS.
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The failure impact (see 3.1.15) and maintenance impact (see 3.1.25) on production, is not necessarily
fully known when production loss reporting takes place. ISO 14224:2016, Table 6 specifies ‘failure
impact on plant operations’ as data to be recorded for each failure event and references ISO 14224:2016,
Table C.2 for consequence classification. Failure investigation, for example with root cause analysis (see
ISO 14224:2016, Table D.2), can be needed in some severe cases to identify which equipment class(es)
did cause the production loss.

The following asset elements, systems and equipment classes form the basis for Table D.1:

assetelements (see 3.1.3): They represent value chain elements within the installations that form the

hydrocarbon production chain for which PE reporting applies, but they can also include associated

infrasf

equip]

Table A.2 s
and the sy
associated
contains nj
in Table A.

systen: see 1SO 14224:2016, Table A.3;

ructure outside installations belonging to upstream business category that affects PE;

nent class: see ISO 14224:2016, Table A.4.

hows the relationship between the production loss categories in Table A.1;the’asset eleme)
tems as shown in [SO 14224:2016, Table A.3. Some of the asset elemefits“will contain a
systems, whilst the asset element ‘Production facilities (including process and utilit
any systems and these are thus not listed as they depend on instalation. See further det
B and Table D.1.

In this doc
categorize
classified z

some production/injection risers in the asset element ‘“wells’. The import/export risers
1s part of the asset element ‘subsea installations’. However, production loss associated

nts,
few
es)’
ails

ument, all risers are covered in the asset element ‘subsea ifistallations’, but an operator may

are
Uith

import/export risers are covered in production loss category E.\See Table D.1 for further informatidn.
It is important to distinguish between the production, less categorization requirements shown in
Table A.1 ajnd the equipment failure data and maintenance data requirements shown in ISO 14224:2(16.
The latter fequires documentation that is not necessarily needed for PE reporting. The organizatignal
responsibility for these information systems can,vary amongst operators but failure and maintenance
data shall always be covered by a CMMIS systeni.
Table A.2 — Relationship between production loss categories, asset elements and associat¢d
systems
Production loss category
F:
A: B: D: E: G:
Process and | Exportand Turnaround
Wells Subsea . . and modifi- Other
utilities import .
Asset elemjent cations
820,521, S22,

Wells S24 X X
S'ubsea ingtalla® S20, S24, S26, $20, 524 X X

tions S27

_Productlon facil- Many X X

ities

Exportand import S4, S5, S6, S30, X X
facilities S31,S80

NOTE 1 The same principles apply for the relationship between injection loss categories, asset elements and associated
systems when calculating and reporting injection efficiency.

NOTE 2 Production loss category ‘wells’ includes production loss related to downhole and subsea/surface well related
equipment as explained in Table A.1 and Table A.3.

NOTE 3 ‘Subsea installations’ will not necessarily be an asset element for the asset for which PE reporting applies.
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A.3.2 Production loss categories - supplementary guidance

The production loss categorization shall be in accordance with Table A.1. Table A.3 provides additional
requirements and guidance for an operator production performance system. For a production loss
activity or event normally only one of the production loss categories applies. The battery limits for the
production loss categories A-E are given in this subclause and in Table A.3.

NOTE Table A.1 as compared with ISO 20815:2018 has renamed some of the production loss categories and
some production loss categories have been combined. Furthermore, ISO 20815:2018, Table G.1 provides other
comments that have not been reproduced verbatim in Table A.3. However, explanations have been added in
Table A.3 (see footnotes) and Table D.1 to describe the differences between these tables.

SoJle additional guidance for the use for PE calculation and reporting is provided below a]nd further

det

a)

b)

d)

hils are given in Table A.3:

Production loss category A

Battery limits: The battery limits for production loss category A jis up to and ing
production wing valve or injection wing valve, as further describéd-in footnote a ir
This is common practice amongst operators and implies that some different prod
categorization will appear as shown in footnotes e and f in Table A.3. Implicitly, also
loss category A9 will cover, e.g. well related post-modification'effects.

Production loss category B

— Battery limits: The battery limits for production loss'category B are from the subsea
choke valve to the riser/umbilical topside/onsh@re termination at the offshore or on;

items as further described in footnote i in Table A.3.
Production loss category D

— Battery limits: The battery limits*or production loss category D are from the topsic
manifold (including dry X-masqtree choke valve) or import/production riser hang of]
wells) to export system interface. It covers process and utility functions located
onshore.

Production loss category E

Battery limits: The-battery limits for production loss category E cover main export J
tanker offtaké-or pipelines.

Concernifig production loss in the export facilities located subsea (i.e. export riser
this should be included in production loss category E4. Import and export risers are
production loss category E, whilst production and injection risers are covered by
loss:category B.

General principles

luding the
Table A.3.
Liction loss
broduction

X-mas tree
hore tie-in

facility. It covers subsea located process and@tility functions, and also some topsidles located

le/onshore
f (if subsea
topside or

ctivities of

and SSIV),
covered by
broduction

— Separation of down times: Even though combination is possible by the operator, it is
recommended to separate production loss in the time period ‘from fault detected until the
active repair starts’ and ‘active repair time until equipment is restored and made available for
production’ as shown in Table A.3. This enables better recording of active repair time (MART)
versus time to restoration (MTTRes) (see ISO/TR 12489:2013, Figure 5). This is reflected in the

production loss categories A5/A6, B1/B2 and D1/D2.

error, can be collated and covered to focus on such matters (see ISO 14224:2016,

Human error impact on production loss: Human error related failure causes, e.g.

operating
Table B.3).

Human error can influence all production loss categories but production loss category D4 can

be used. Further guidance is given in ISO/TR 12489:2013 regarding human factors.
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— Other: No physical battery limits apply for turnaround and modifications (e.g. tie-in or major
module installation), but they will cause full or partial production shutdown (see also 8.3 and

8.4),

An operator may subdivide some of the production loss categories, if this is considered to add value for
analysing the reported PE data.

Table A.3 — Production loss categorization with respect to planned/unplanned event or

activity
Production loss Type of activity or Planned or Comments related to production loss categorization
category event unplanned
A: Wells a
Al Reservoir uncertainty |Unplanned Production loss due to reservoir uncertainties (e.g. production er inje¢-
tion less than anticipated). See SO 20815:2018, Table G, 1(for further
information.
A2 Reservoir intervention | Planned b
Reservoir intervention includes planned well interyentions such as
logging, fracturing and re-perforating not inyolving retrieval of well com-
pletion string. See ISO 20815:2018, Table G=hfor further information.
A3 Reservoir intervention | Unplanned ¢
A4 Well testing Planned d
The infrastructure of the field installations will influence how PE is
affected by well testing. SeedS0,20815:2018, Table G.1 for further infdr-
mation.
A5+A6 combiped |Downhole well Unplanned e
equipment or X-mas
tree failure and inter-
vention
A5 Downhole well equip- |Unplanned Production less in the time period from fault detected until the active
ment or X-mas tree repair (i.€/well intervention) starts. See ISO 20815:2018, Table G.1 fo
failure more information.
A6 Unplanned downhole |Unplanned f
well equipment or Production loss arising from when the active repair starts until the faplty
X-mas tree interven- equipment (i.e. downhole well equipment or surface/subsea X-mas tree)
tion is restored, and the well then made available for production/injection
Prolonged down time in an operative well (see 3.1.29) due to well inte}-
vention shall be reported as production loss, as the operative well is pprt
of the well production potential (see 3.1.58).
A7 Planned activities on | Planned g
well equipment
A8 Flow assurance Unplanned h
A9 Post-modification Unplanned Reduction or shutdown in well production (or injection) caused by a njod-
impact ification project (after run-in), e.g. side-tracking or re-completion.
A10 Reservoirstorage Planned or This applies in the case that injection needs to be shut down when
limits unplanned reservoir storage limits are reached, e.g. caused by maximum allowabje
reservoir pressure.
Reservoir storage limits can apply for reporting production efficiency|or
when reporting injection efficiency.
Al1l Reservoir contain- Unplanned This applies only if reporting injection efficiency and when injection
ment problems containment is lost. Injection containment can be injection outside the
planned target reservoir, e.g. intra-reservoir communication or into
overburden formation.
This production loss category also applies when reporting production
efficiency.
B: Subsea ij
B1+ B2 combined |Subsea equipment fail- | Unplanned k
ure and intervention
B1 Subsea equipment Unplanned Production loss in the time period from fault detected until the active
failure repair (i.e. subsea intervention) starts. See ISO 20815:2018, Table G.1 for
more information.
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Table A.3 (continued)

Production loss Type of activity or Planned or Comments related to production loss categorization
category event unplanned
B2 Unplanned subsea Unplanned Production loss arising from when the active repair starts until the faulty
intervention equipment (i.e. subsea equipment) is restored and made available for
subsea production/injection.
If subsea well intervention (i.e. entry into the well) is needed, then pro-
duction loss category A6 can be needed.
B3 Planned subsea inter- |Planned Preventive maintenance (i.e. periodic testing) of safety critical equipment
vention or activities such as subsea valves, subsea HIPPS and SSIV (see ISO 14224:2016,
A.2.6.8), subsea processing equipment (e.g. subsea pumps or subsea
compressor] and Ispection pigging. Production [0ss duringjminor mod-
ification for the existing subsea installations (e.g. equipnént upgrades).
This production loss category can be subdivided as needed.
B4 Flow assurance Unplanned Flow assurance problems, e.g. hydrates, scaling, wax and asphaltenes.
B5 Post-modification Unplanned Reduction or shutdown in subsea production ¢aused by a mddification
impact project (after run-in), e.g. new subsea template/Subsea manifold tie-ins.
D: Hrocess and !
utiljties
D1+p2 Equipment failure and | Unplanned m
combined repair
D1 Equipment failure Unplanned n
D2 Active corrective Unplanned o
maintenance
D3 Preventive mainte- Planned P
nance Preventive maintenance covers activities as shown in ISO 14224:2016,
Figure 6 (see IS0 14224:2016, Annex F for information regarding safety
critical equipment).
D4 Process / Operational |Unplanned ar
problems
D5 Post-modification Unplanned R
impact Reduction or shutdown in production caused by a modificatjon project
(after run-in), e.g. pipeline tie-ins and compressor upgrade.
E: Ekportand t
import
E1 Storage limits Unplanned Unplanned production shutdowns caused by full storage, e.g. on offshore
platform, FPSO or dedicated FSU.
E2+E3 combined Unavailable tankerQx*| Unplanned u
loading operatiens Failure of equipment under the control of the production fac}lity or
shuttle tanker loading delays. This does not include third-pajrty export
infrastructure, covered by production loss category E5.
E2 Unavailable loading Planned or v
operations unplanned Planned shutdowns is indicated in ISO 20815:2018, Table G.} and can be
part of production loss category E2 if, e.g. FSU has preventivp mainte-
nance that causes reduced PE on the production facility.
E3 Shuttle tanker delay | Unplanned Shuttle tanker being unable to receive cargo due to tanker tgchnical
reasons, weather, e.g. sea state operational limitations or dejayed arrival
(seealso IS0 20815:2018, Clauses [.25 and 1.26).
E4 Export/import pipe- |Planned or w
line Unplanned Planned and unplanned events can be separated.

Shutdowns in pipeline transportation system caused by unp
planned events.

Planned periodic testing of subsea pipeline isolation valves, SSIV located

in the export pipelines or valves at onshore isolation station
14224:2016,A.2.6.7 and A.2.6.8).

lanned or

(see ISO
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Table A.3 (continued)

category

Production loss

Type of activity or
event

Planned or
unplanned

Comments related to production loss categorization

E5

Infrastructure de-
pendencies

Planned or
Unplanned

X

Infrastructure dependencies affecting production/injection can arise
from activities or events at installations within upstream, midstream
(e.g. LNG plant), downstream (e.g. refinery) or petrochemical (e.g. meth-
anol plant) business categories. This infrastructure can vary much be-
tween field facilities (see ISO 20815:2018, Table G.1, and ISO 14224:2016,
Figure A.1 and Tables A.1 and A.2).

Planned and unplanned events can be separated. Production loss cat-
egories for facilities wi i i

business categories are not covered in this document, but can be foungl in
IS0 20815:2018, Tables G.4 to G.6.

E6

Flow assurance

Planned or
Unplanned

Planned (e.g. pigging) and unplanned (e.g. hydrate plug removal)evenits
can be separated.

E7

Utilities import

Planned or
Unplanned

y

This production loss category covers external power supply from subma-
rine power cables (see ISO 14224:2016, Table A.4):

Restricted utility import caused by failures-of equipment located withjin
the production facility is covered by production loss categories B or D

Planned and unplanned events can be separated.

F: Turnaroui
and modificd

d
tions

No physical battery limits apply,forturnaround and modifications (e.g.
tie-in or major module installatign), but it will cause full or partial prd
duction shutdown (see als0.8.3:8.4).

F1

Turnaround

Planned or
Unplanned

As defined in ISO 1422422016, 3.94, turnaround is a major maintenande
activity, as planned for'by the operator.

It is recommendedto subdivide turnaround into (planned) turnaround
and extended (ihplanned) turnaround.

F1.1

Turnaround

Planned

Equipment repair (with possible upgrade) due to major equipment fail-
ures may®e recorded here instead of in other equipment failure relat¢d
production loss categories, if the repair is done simultaneously as parf of
a planned turnaround.

Extended turnaround

Unplanned

As per I1SO 20815:2018, Table G.1, unplanned extension of turnaround
should also be documented as production loss, i.e. extended turnaroupd
as compared with original forecast.

F2

Modification

Planned or
Unplanied

Modification that will require full (or partial) production shutdown, aE
described in 8.4 and in ISO 20815:2018, Table G.1. The modification is
major activity, as planned for by the operator.

Itis recommended to subdivide modification into (planned) modificagion
and (unplanned) extended modification for the production facility for]
which production loss reporting applies.

F2.1

Modification

Planned

Equipment repair (with possible upgrade) due to major equipment
failures may be documented here instead of in other equipment failurg
related production loss categories, if the repair is done simultaneous-
ly as part of a planned modification. The production loss arising from
such equipment restoration may be considered as a planned event, evé¢n
though the equipment failure itself was unplanned.

F2.2

EXtended modification

Unplanned

As per IS0 20815:2018, Table G.1, unplanned extension of modificatiof
should also be documented as production loss, i.e. extended modificatjon
as compared with original forecast.

G: Other

No physical battery limits apply for the production loss category ‘Other’.
Production shutdown due other events originating at the production fa-
cility itself or due to external factors. Some guidance below is reproduced
from ISO 20815:2018, Table G.1.

G1

Bad weather

Unplanned

Production impact due to weather. Weather problems that affect tankers
are covered in production loss category E3.

Precautionary planned production shutdown caused by adverse weather
will also be covered, unless subdivision of planned weather contingency
and unplanned bad weather impact may be applied by the operator. See
also ISO Guide 84:2020 with respect to precautionary adaptation and
consequences of extreme weather risk.

G2

Safety and environ-
mental

Unplanned

Safety or environmental related events or shutdown required due to safe-
ty contingency (e.g. ship collision risk) or accidental spill of oil, chemicals
or synthetic materials, where there has been or can be a significant effect
of pollution on the environment.
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Table A.3 (continued)

Production loss
category

Planned or
unplanned

Type of activity or Comments related to production loss categorization

event

G3

Labour conflict Unplanned

G4

Environmental per-
mits/limits

Unplanned
discharge limits (e.g. flaring, produced water disposal, oil in
chemical discharge limits).

Reduced production to accommodate environmental discharge permits /

water limits,

G5

Security Unplanned Terrorism, riots, etc.

G6

Planned or
Unplanned

Authority restrictions
The restrictions can be planned or unplanned depending on
restrictionsare fﬂmpnr:\rv Qr pprm:npnf

Restrictions by country regulatory bodies, national quotas, OPEC, etc.

whether

G7

Product quality devi- |Unplanned

ations

Out of product specification (below and above specification)f

G8

Planned or
Unplanned

Commercial Production loss caused by production constraints.due to con

aspects of the business.

hmercial

G9

Z

Other Planned or

Unplanned

loss
valy
Tab
pot

See
and
b

c
d

e
hold
thes
Figy
Thi
meq
catq
limil
f
X-m|

g
sing
covi
X-m|
h
coly
i
for J
ter
not
top

j

The bracket ‘downhole and subsea/surface’ as used in ISO 20815: 2018, Table G.1 has been remoeved<The battery limits
category A include the reservoir, downhole well completion and surface or subsea X-mas tree.(up to and including the pr
e or injection wing valve). The subsea X-mas tree is part of the battery limits used in this document, what differs from IS
e G.1. Only production loss in operative well (see 3.1.29) is covered, because a non-operative well is not part of the w
ntial (see 3.1.58).

Table A.107 (Downhole well completion), Table A.90 (Subsea wellhead and X-mas trees);Table A.115 (Surface wellhead an
A.2.9 concerning various well interventions in dry or subsea completed wells jm{SO 14224:2016.

The phrase ‘planned reservoir interventions’ is used in ISO 20815:2018, Table G.1.
The phrase ‘unplanned reservoir interventions’ is used in ISO 20815;2018; Table G.1
The phrase ‘well production testing’ is used in ISO 20815:2018, Table G.1.

[SO 20815:2018 uses production loss category A5 ‘downhole welkequipment failure’ and production loss category A6 ‘unp
well intervention’. Such production loss categories can be combined by an operator as shown in this example. Itis recomm)
e separately to better measure mean active repair time (MART) versus mean time to restoration (MTTRes) (see ISO/TH
re 5 and ISO 14224:2016, 3.59 and 3.64).

production loss category will also cover surface/subsea wellhead and X-mas tree since the X-mas tree is part of the wel

ns that production loss due to topsides or onshore(X-mas trees critical failure can also be documented in A5/A6. Thus, p
gories B1/B2 and C1/C2 as shown in ISO 20815:2018, Table G.1 are combined here as indicated, given equipment is with
ts as per footnote a above.

The phrase ‘unplanned downhole well intervention’ as used in ISO 20815:2018, Table G.1 has been adjusted in this do|
hs tree is within the wells battery limitswsed in this document.

The phrase ‘planned downholewellintervention or activities’ as used in ISO 20815:2018, Table G.1 has been adjusted in 4}
e X-mas tree is within the well’s\battery limits used in this document. A more general phrase is used, as this production|
rs preventive maintenance((seedS0O 14224:2016, Figure 6) of well equipment, e.g. periodic testing of safety critical equi
hs tree valves and DHSV.

The phrase ‘flow assurarice (unplanned)’ as used in ISO 20815:2018, Table G.1 has been adjusted by putting ‘(unplanned
mn in this document. It’still covers production loss due to flow problems in the well, e.g. hydrates, scaling, wax and asp

The phrase ‘subSea installations’ asused in ISO 20815:2018, Table G.1 has been adjusted to ‘Subsea’ in this document. The]
roduction less'Category B include the subsea installations from subsea X-mas tree choke valve to the riser/umbilical toy
hination at\the offshore or onshore tie-in facility. This implies that subsea well intervention requiring subsea X-mas tr

idesfonshore are covered. Topsides power distribution related to subsea electrical power distribution is also covered.

ncluded, as this is covered in production loss category A. However, subsea production control and subsea processing ufilities located

or production
duction wing
20815:2018,
11 production

 X-mas trees)

lanned down-
lended to keep
12489:2013,

| barrier. This
oduction loss
in the battery

cument, since

his document,
loss category
bment such as

"inaseparate
altenes.

battery limits
side/onshore
be retrieval is

The production/injection from/to the subsea wells is covered in production loss category B. The production loss in the ej

portfacilities

k

1

located subsea (I.€. eXport riser and SsIVJ siould be mncluded In production 10Ss category E4. See Table A.87 (subsea production control),
Table A.99 (subsea electrical power distribution) and A.2.6 in ISO 14224:2016.

[SO 20815:2018 uses production loss category B1 ‘subsea equipment failure’ and production loss category B2 ‘unplanned subsea
intervention’. Such production loss categories can be combined by an operator as shown in this example. It is recommended to keep these
separately, to better measure mean active repair time (MART) versus mean time to restoration (MTTRes) (see ISO/TR 12489:2013, Figure
5and ISO 14224:2016, 3.59 and 3.64).

This production loss category is entitled ‘process and utilities’ and is a combination of the production loss categories ‘production

facilities’ and ‘process and utilities” as used in ISO 20815:2018, Table G.1. The battery limits for this production loss category include all
process and utility functions located topsides or onshore for the installation. If a surface X-mas tree, then it covers from the X-mas tree
choke valve, as the X-mas tree itself is part of production loss category A. Subsea processing is covered in production loss category B. See
ISO 14224:2016, Table A.4, which covers many equipment classes belonging to process, safety and control, utility and auxiliary systems.

m The phrase ‘equipment failure and repair’ covers ‘production facilities equipment failure (C1)’, ‘unplanned production facilities

maintenance (C2)’ and ‘equipment failure and repair (D1)’ as used in ISO 20815:2018, Table G.1 (see footnote 1 above). Such production
loss categories can be combined by an operator as shown in this example. It is recommended to keep these separately, as production loss
categories D1 and D2. This will better differentiate how production loss is affected by mean active repair time (MART) versus mean time
to restoration (MTTRes) (see ISO/TR 12489:2013, Figure 5 and ISO 14224:2016, 3.59 and 3.64).
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Table A.3 (continued)

category

Production loss

Planned or
unplanned

Type of activity or
event

Comments related to production loss categorization

n

o

P

q Process
tion loss cate
hydrate, scalg

r Human

matters (see

s Combin

The phr
battery limits

t

and A.2.6.7 (

u

Thesep
asinISO 208

A\

If this W]
ations’ (Prod
w

Exportriseri
A.2.6.7). 1t al

included but
The phr

X

vy Utility i

Z

Other p

safety purpo
i

The phrpse ‘export pipeline’ as used in ISO 20815:2018, Table G.1 has been adjusted,to ‘export/import pipeline’ in this docun]

supply from submarine power cables (see ISO 14224:2016, Table A.4).

s for sensors; and issues create|

ories D3 and C4, e.g. both separation problems, real trips due to narrow alarm threshold
, wax, asphaltene, sand, etc. deposits in the process and utility systems’ equipment.
prror related failure causes, e.g. operating error, can be collated and covered in production loss category D4(to focus
SO 14224:2016, Table B.3). However, human error can influence all production loss categories.

bs production loss categories C5 and D4 from ISO 20815:2018, Table G.1.

hse ‘export facilities’ as used in ISO 20815:2018, Table G.1 has been adjusted to ‘export and import’ in'this document.
for production loss category E includes export systems related to tanker offloading or pipelings. 1L any SSIV for functi
sisused, this can likewise be covered in production loss category E. Importrisers can be included'as well. See A.2.6.3 (ri{
bsea pipelines) in ISO 14224:2016.

oduction loss categories can be combined butitis recommended to separate between on-sitwinstallations and ship trans
5:2018, Table G.1.

s labelled ‘equipment failure’ then also repair needed to be added. ‘Equipment failure’ covers what is entitled ‘loading o
ction loss category E2) in ISO 20815:2018, Table G.1, which includes offloading équipment failures.

covered here, e.g. into intrafield pipelines, export pipelines and exportlings'to offshore loading systems (see ISO 14224:2
o covers subsea or onshore pipelines to onshore terminal. Import riserand import pipeline from other fields can als|
roduction riser/injection riser and flowline from/to subsea wells arg covered in production loss category B.

hse ‘downstream restrictions’ is used in ISO 20815:2018, Table G

mport is added as new production loss category as this is pottused in ISO 20815:2018, Table G.1. It covers external pd

oduction loss which cannot be covered by the other,production loss categories.

The phrase ‘equipment failure’ differs from the phrases used for production loss categories C1 and D1 in ISO 20815:2018, Table G.1.
It covers production loss in the time period from fault detected until the active repair starts (see also ISO 20815:2018, Table G.1).

The phrase ‘active corrective maintenance’ differs from the phrase used for production loss categories C2 and D1 in ISO 20815:2018,
Table G.1.Itis in line with ISO 14224:2016, Figure 6, noting that production loss covers such loss arising from when the active repair starts
until the faulty equipment is restored and made available for operation. Thus, this is equivalent to production loss categories A6 and B2.

The term ‘preventive maintenance’ (see ISO 14224:2016, 3.78) covers ‘planned production facility maintenance’ (production loss
category C3) or ‘preventive maintenance’ (production loss category D2) used in ISO 20815:2018, Table G.1.

duc-
{ by

uch

The

bnal
ers)

bort

per-
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D16,
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Annex B

(informative)

ISO/TS 3250:2021(E)

Performance measures for production availability

e
[S0[20815:2018, Clause G.1 lists a number of performance measures that can be relevantfer production
avalilability predictions in the planning phase or for reporting in the operating phase|and ysed as key
performance indicators for an operator or in benchmarking. Some of the measures:are timefbased and
sonpe are volume-based as shown in Figure B.1.
Production availability can be calculated referring to the entire plant or a(section of it, as dan be seen
froin many of the performance measures listed in Table B.1. PE reporting covers the entire production
chalin. Likewise, injection availability can also be calculated as reflectéd,in Table B.1.
Time-based Volume-based
ettt I et M 1
Availability Availability |13y Production Deliverabjlity
! (item) :\,> (system) .r<r/| availability :\> !
e e S NS e g | g g S e e U g - === =1
Up time Down time
Reliability Maintainability. Consequence of| [Consequence Compensation
Design Maintenance item failure for production Storage
Tolerances supportability Configuration Capacity Linepack
Design margins Organization Utilities Demand Substitutipn
Quality control Resourees Etc. Etc. Etc.
Operating Taq0ls
conditions Spares
Etc. Accessibility
Modularization
Etc.
NOTE THis)is a reproduction of ISO 20815:2018, Figure G.1.
Figure B.1 — Illustration of the relationship between some time-based and volume-based
production assurance terms
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Table B.1 — Performance measures

Reference to Performance measure Vol- Time-
ISO 20815:2018, G.1 ume-based |based
a) Production availability of oil for storage or for export, measured X

at the exit of the process facility

b) 1 Production availability of water injection X

Water injection availability

2 Availability of water injection X

1 D | o HPA S £ H 3
C T T TUTOCTIOTT av arraoTIircty UT ga S T CCTTOTT 7y

Gas injection availability

Availability of gas injection X

Production availability of CO, injection X

CO, injection availability

4 Availability of CO, injection X
q) Availability of utility systems X X
) Production availability of gas for export, measured at the‘exit of X

the process facility

Gas export availability

) Production availability of gas for exportaccording to contractual X X
requirements (e.g. variable contractual nomination) and evalua-
tion of penalties due to failure to fulfil contraetual requirements

) Deliverability of gas export, measured:at.the delivery point and X
including the effect of compensating measures
) Production availability of the subsea installation in isolation X
without considering downstream‘elements
) Loading availability; measured offshore or onshore X X
) On-stream availability;fraétion of time the flow out of the system

exceeds zero

K) Demand availability; fraction of time the flow out of the system X
satisfies demand

) Availability ef the process facilities in isolation X

Depending on the objective ofthe analysis, the performance measures in Table B.1 can be established
annually bpsed on the production profile or for only a specific production period, e.g. the productjon-
plateau pefriod, first yearvor maximum-water-production period. The performance measures car be
analysed bly various preduction performance analyses as further described in ISO 20815:2018.

B.2 Production availability calculation formula

The mathematical expression for production availability (See 3.1.38), Pa(11,1,), Oover a time interval
[T1,T,] as defined in ISO 20815:2018, G.2.1 is given in Formula (B.1):

Vp(Ty, Ty)

B.1
VR (T1, Ty) (B

Py (Ty, Ty)=
where

P, (Ty, T,) isthe production availability over [T}, T, |;
Vp(Ty, T,) isthe produced volume over [Ty, T, |;

VR (Ty, T,) is the reference production volume over [Ty, T;].
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See also guidance on models for production availability calculations in ISO 20815:2018, Clause 1.5.
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Annex C
(normative)

Taxonomy classification

aral

This anneiprovides aframework regarding taxonomy as defined in ISO 14224:2016 that shall apply

when reparting what systems and equipment units are contributing to a production or injection |
Further requirements and guidance regarding how production loss for an asset element.is allocg
versus systems and equipment classes are shown in Annex D.

C.2 Taxpnomy classification

covers updtream business categories, and 31 other systems (i.e. safety and control systems, utili

cTTor

2016 has a taxonomy classification system used for productign‘assurance and reliab
nt, as shown in Figure C.1. ISO 14224:2016, Table A.3 provides a list of 27 systems {

ries) applicable for all business categories have been reflected in Table D.1.

(2)

Business category

/ i \
Installation
/ 3 \
Plant/Unit
/ % \
Section/System

/ \
Equipment unit
/ ) \
Subunit

hlso
DSS.
ted

lity
hat
[ties

C.1 Gen
ISO 14224
manageme
and auxilig
A

(o]

2

g

2

S~

a

)
Yl
A

o]

9

£

o

Q

7

=

]

g

E=

=

o

4]
Y

(8)

/ Component/Maintainable item
9)
Part

NOTE This is a reproduction of ISO 14224:2016, Figure 3.
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Figure C.1 — Taxonomy classification with taxonomic levels
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Annex D
(informative)

Production loss subdivision with respect to system and equipment

class

D.1 General

Thi

annex applies if the operator requires production loss allocation towards. the systems and

equipment classes that caused the production loss, as explained in Clause AZ¥Such infgrmation is

valfiable and necessary to minimize production loss and understand what Systems and
unifs are contributing to a production or injection loss.

In this document, all risers are covered in the asset element ‘subsea installations’, but an op
catg¢gorize some production/injection risers in the asset element ‘wells’. The import/expor

equipment

brator may
risers are

clagsified as part of the asset element ‘subsea installations’. However, production loss assog¢iated with

import/export risers are covered in production loss category E<See Table D.1.
Thd same approach can be used for injection loss subdivisioh with respect to systems and

clagses.

D.2 Production loss related to asset elemeénts - systems and equipment c

Table D.1 provides a relationship between the part of the asset (i.e. the asset element)
production loss occurred and the systems and underlying equipment classes that c

equipment

lasses

where the
hused this

production loss. Table D.1 can be evaluatéd for use when establishing the production loss system needed
for |PE calculation and reporting. As-explained in Clause A.2, Table D.1 applies if such clasdification is

ed. For a real production loss_(or'injection loss) activity or event, only a subset of these
ipment classes will apply.

Kystems or

Taple D.1 — Production loss categorization - Asset element versus system and equipment class

Asslf:t ele-

© IS0 2021 - All rights reserved

System b Notes related to system Associated ISO Associated ISP
ment 2 14224:2016 14224:2016
system numbers ¢ equipment clgsses 4
Wells Asset element battery limits: The asset See Table A.1¢7 (downhole
element ‘wells’ includes the production/ well completign), Table A.90
injection items in the operative well but (subsea wellhdad and X-mas
does not cover the associated system or trees), Table A.115 (surface
equipment used to undertake the actual wellhead and|X-mas trees)
well interventions or drilling. and A.2.9 conc¢rning various
well interventjons in dry or
subsea completed wells in
1SO 14224:2016.
Reservoir NOTE 1 Inthe description of 'wells' in ISO Reservoir is not equipment
20815:2018, Table G.1 (Production loss cate- and does thus not appear in
gory A), 'reservoir'isincluded within 'wells'. 1SO 14224:2016.
Well completion NOTE 2 Downhole well completion can be | S22 WE, SS, ESP
further subdivided, with respect to the well
location, e.g. subsea, offshore or onshore.
It can also be subdivided with respect to
equipment classes (see ISO 14224:2016,
Table A.4, footnote 9 for equipment classes).
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Table D.1 (continued)

Asset ele-
ment?

System b

Notes related to system

Associated ISO
14224:2016
system numbers ¢

Associated ISO
14224:2016
equipment classes 4

Subsea/Surface well-
head and X-mas tree

NOTE 3 Subsea or surface wellhead and
X-mas trees for either a producing orinjection
well (see ISO 14224:2016, Table A.3 for more
information). This can be separated into
S24.1 and S21.1 to show whether production
loss appearing from a subsea or surface well
in case installation has both types of well
completions.

S20,S21 or S24

XD or XT

Explanation 1 ¢: The phrase 'well production/
injection’ (S21) isused in ISO 14224:2016 for
dry completed wells. SURF (S24) is used in
1SO 14224:2016 for subsea completed wells.
These can be combined butare typically given
separate system numbers by an operator and
can thus be separated as stated in NOTE 3.

Subsea wellhead and
X-mas tree

NOTE 4 The phrase ‘subsea wellhead and
X-mas tree’ is used for subsea completed
wells.

NOTE5 Other subsea equipment, including
downstream subsea choke, is covered in
asset element B (see below).

S24.1

XT

Surface wellhead and
X-mas tree

NOTE 6 The phrase ‘surface wellhead and
X-mas tree’ is used for dry completed wells.
The surface X-mas tree is partof S21 as per
1SO 14224:2016, Table A.3, footnote c.

NOTE 7 Other surface equipment down-
stream of the dry X-mas tree choke (e.g-
pipingas covered in ISO 14224:2016, A.2.35)
is covered in asset element ‘production
facilities’ (see below).

S21.1

XD, PI

Subsea insta
lations

54

Asset element battery limits:"Fhe asset
element ‘subsea installation$_includes the
subseainstallations from subSea X-mas tree
choke valve to the riserfumbilical topside/
onshore termination’at the offshore or
onshore tie-in facility. Subsea production
control and subsea processing utilities lo-
cated topsides/onshore, and topsides power
distribution related to subsea electrical
power(distribution are also covered.

NOTE)8 The well intervention and subsea
intervention equipment used in conjunction
with downhole and subsea well related
systems is not partofthe production chain,
but failure in such can affect production loss,
and is covered in other time loss reporting
as described in ISO 20815:2018, Tables G.2
and G.3.

See Table A.87 (subsea pro
tion control) and Table
(subsea electrical po
distribution) and A.2.6
other information in
14224:2016.

duc-
.99
er
for
I1SO

SURE*Subsea, umbil-
icalyriser and flowline

NOTE9 SURF includes subseainstallations
from subsea X-mas tree choke valve to riser/
umbilical topside/onshore termination at

S24

CS, TM, FL, MA, PR, VA

The offShore or ONSNore Tie-1n facility. SPS
is part of SURF, but the subsea X-mas tree
is part of asset element ‘wells’ (see above).
The surface ESD valve on top of riser is not
part of SURF.

SURF - Subsea well-
head and X-mas tree

NOTE 10 The subsea choke is an item in
the subsea X-mas tree (see ISO 14224:2016,
Table A.3 for more information).

1f S24 is subdivided, then the subsea choke
may be assigned S24.2 by the operator as
the rest of the subsea X-mas tree is part of
asset element ‘wells’ (and denoted S24.1),
but S24 is used since part of SPS system
supplier delivery.

S24.2

XT

© ISO 2021 - All rights reserved
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Asset ele-
ment 2

System b

Notes related to system

Associated ISO
14224:2016
system numbers ¢

Associated ISO
14224:2016
equipment classes 4

SURF - Subsea con-
trols

NOTE 11 Subsea located production con-
trols equipment. It also covers dynamic
and static umbilicals, and topsides located
subsea controls equipment.

S24.3

CS

SURF - Subsea tem-
plate

NOTE 12 The subsea template is part of
system S24.

S24.4

™

SURF - Subsea flow-

NOTE 13 Flowline and manifold are part

S24.5

FL, MA

me and manirolda

orsSZ4 and can be subdivided.

Well riser

- SURF

- Riser and well
topside

NOTE 14 The type of riser will depend on
plant/unit (e.g. offshore platform, FPSO or
TLP) for dry wells or tie-backs of subsea well
completed wells of the oil/gas production
facility, or for an FLNG riser.

Systems S20 and S24 can be combined or
separated as shown below (i.e. S20.1 and
S$24.5), and further subdivision may be done
by the operator, depending on installations.

In this document, all risers are covered in
asset element ‘subsea installations’, but an
operator may categorize some production/
injection risers in asset element ‘wells’.

S20 or S24

DT, PR

SURF - Riser

NOTE 15 Productionriser (orinjectionriser)
system for well flow between topsides fixed /
floating installation and subsea completéd
wells. Other risers not connected to subsea
wells (e.g. export or import risers)are not
covered (see NOTE 16 and NOTFE'17).

S24.5

PR

Riser and well topside

NOTE 16 Production riser\(or injection
riser) system for dry copapleted wells on
a SPAR or TLP with subsea wellhead. The
surface X-mas tree-en top of such riser is
coveredin S21 (see$21.1 above). Production
(or injection) risers for fixed installations
are also covered.

S20.1

DT, PR

Export/Import riser
- SURF

- Other risers

NOTE 17~-Export riser system including
export lines to storage plant/unit or to off-
shiore loading systems (see ISO 14224:2016,
A.2.6.3and A.2.6.7).Inthis document, export
risers are covered in asset element ‘subsea
installations’,and importrisersare also cov-
eredinassetelement ‘subseainstallations’.

Explanation 2 ¢: Exportriser system covers
‘riser and well topside’ (S20) and ‘SURF’
(S24). This can be combined as shown here
or separated.

S20.2 or S24.6

PR

Subsea processing

NOTE 18 Relevantifthe subsea production
system contains subsea processing functions.

S26

SC, SH, SV, SP

Subsea processing
utilities

NOTE 19 Thiscoversvarious utility functions
for subsea processing, located topsides or

S27

EP + FC, PT, S

subseattalso-covers-electricalnowerdis
T P

tribution for subsea processing equipment
(e.g. dynamic and static power cables, and
topsides located subsea power distribution
equipment) (see ISO 14224:2016, A.2.6.5).

Production fa-
cilities

Asset element battery limits: The asset
element ‘production facilities’ includes all
process, safety and control, utility and aux-
iliary system located topsides or onshore for
the installation. Ifa surface X-mas tree, then
it covers from the X-mas tree choke valve.

-

SeeSO 14224:2016, Table A.4,
which covers several appli-
cable equipment classes be-
longing to process, safety and
control, utility and auxiliary
systems. Such equipment class
codes are not shown in this
table but some examples are

given for illustration.

Process - General

NOTE 20 See ISO 14224:2016, Table A.3.

See below

© IS0 2021 - All rights reserved
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Table D.1 (continued)
Asset ele- System b Notes related to system Associated ISO Associated ISO
ment 2 14224:2016 14224:2016
system numbers ¢ equipment classes 4
0il process / treat-[NOTE21 SeelSO 14224:2016, Table A.3 for|S1
ment more information. S1 can be subdivided.
Gas process / treat-[NOTE 22 SeelSO 14224:2016, Table A.3 for |S2
ment more information. S2 can be subdivided, as
shown below.
Gasrecompression |NOTE 23 Topsides located gas recom-|S2.1
pressors.
Gas treatment NOTE 24 Gastreatmentincludes dehydration [S2.2
and sweetening.
Gas conditioning NOTE 25 Gas conditioning includes hydro- [S2.3
carbon dewpoint control.
Gas re-injection and |[NOTE 26 Topsides located gas injection |S2.4
gas lift equipment.
Water injection NOTE 27 The topsides or onshore part of | S3
water injection.
0il / condensate ex- [ NOTE 28 Exported product into crude |S4
port storage (S6), into shuttle tankers or into
export pipeline.
Gas export NOTE 29 Gasexportincludes topsides/on- [S5
shore located gas export compressor. Fiscal
metering is a separate system (see S92).
Storage NOTE 30 Exporthydrocarbon storage,e.g.|S6
oiland condensate. The offshore and onshore
loading systems are covered in S89.
LNG process NOTE 31 If FLNG, then systems S35-S38S35-S38
apply (see ISO 14224:2016, Table A.3):
LNG utilities NOTE 32 IfFLNG, then S39 applies{see ISO [ S39
14224:2016, Table A.3).
Upstream utilities NOTE 33 SeelSO 14224:2016,Table A.3.See | See below
also other utility systemsibelow that apply
for upstream businessi{category only, and
other utility systems below that also apply
for all business categories.
Oily water treatment S7
Closed drains NOTE 34 \0Open drains system belongs to [S8 ocC
safety and control systems (see ISO
14224:2016, Table A.3). See S78.
Methanol NOTE 35 Methanol storage and distribution | S9
i$ covered.
Fuel gas S10
Fresh water S11
Offshorésystems NOTE 36 These systems are relevant for | See below
offshore systems but not for onshore up-
stream facilities.
Ballast water S12
Seawater S13
Position keeping S14 DP
Ice management NOTE 37 Ice managementapplies for Arctic [S15
operations as described in ISO 35104:2018.
Safety and control|[NOTE 38 See also ISO/TR 12489:2013,|See below
systems Annex A.
Emergency / process |NOTE 39 SeeISO 14224:2016, Table A.3 for | S67- S69
shutdown (ESD, EDP | more information. These systems (S67,S68
& PSD) and S69) can be separated. They include ESD
leading to blowdown.
Fire and gas NOTE 40 SeelSO 14224:2016, Table A.3 for | S70-S72
more information. These systems (S70,S71
and S72) can be separated.
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