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Figure Z — Example of boundary diagram (pump)
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Flgure 2 — Taxonomy classiflcation with taxonomic levels
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Table 2 — Taxonomy examples
Main Taxonomic | Taxonomy |Definition Examples
category level hierarchy
e flocution 1 Industry Tvpe of miin industey Pitrolewm natural gas, patrochemical
data 2 Business Typeof husinessor process- |Upstream (E and M), midstream;,
category Ing stream dovenstream |refining ), petrochemical
3 Installation | Type of facllity Ol fgas production, transpoartation,
catepory drillimg LNG, relinery, petrochemical
(see Table A.1)
4 Plant/Unit |Type of plant/unit Platform. semi-submersible, hydroe
category ravker, ethybene cracher, polyethylene,
acotic agid plant, methanol plant [see
Tiibis AZ]
5 Section, Main section /system af the [Campression, natural gag, llquefaction,
Syktom plant vacuwm gas oll, methanol roponer-
ation; oxidation section, reaction
system, distillation section, tanker
loading system (soe Table A 3)
Fquipmant L] Equipment  |[Class of similar equipment |Heat exchangers, compressors, piping;
subidivision glass/unit  |units, BEach equipment class |punips, gas turhines, subsca wrlli_mad
coitilng comparable equip- [and X-mai trees, ifebpats, extruders,
mentunits (e compressors). [subsea ROPs [soe Table A4
7 Subumit Asubsystem necessiry for the |Lubrcation subunlt, cooling subunit,
ciuipment unit to function  |(control and monitorine, heating sub-
anit; prilotizing subunit, quenching
sitbunit, refrigeration subunit, reflux
sitbunit, distributed control sibuanit
B Component/S |The group of parts of the |Coaler, coupling gearbox, kehrication
Maintainabile |eyquipmentunitthatare com- |oll pump, instrument loop, moton
item (ML) 4 [monly maintained [fepalred, [valve, filter, pressure sensor, temper
restored ) asa whole ature setisor, elecrricoironit
'] Part b A dingle plece of equipment  (5eal, tube, shell, impeller, paskor,
filter plate, balt, not, et
a Far some types of equipment, there might not be a Ml; eg. I the equipment clacs is piping, there might
be no M1, but thepart could be elhow",
n Wil this lovel can be useful insome cases, Ui considered optinnal in this International Standard]
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Figure 5 — Logical data structure [example)
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Table 5 — Equipment data common to all equipment clusses

Data Duita Taxenom- Business category [exanples]
CRtegory televel * Mynctream | Midstream |Downstream|  Petro-
i | (E& [refiming) ——
Industrs 1 Petroleum | Natursl pas Petroloum | Petrochom:
ical
Husinees catepady [*) 2 E& P Midstream Refining | Petrochon-
i ical
[nxtailation category 3 CHil S i peling Refinery, | Petrocheims
prodictian lcal
Instatiation vode or nome 3 Belrn Hemgasline | Charlierefin: | Delm dyom-
{*} ary il
£ Us?' Dwner code or name B smithilod. | Johnsen Inc 1L Corp, ABRCASA
ocation T
atrribures |Oeographic locatian 3 LIKCS Eu rope Mid-west L Sﬁ_’ UK
Plant/Unit czwegory ] 4 Dilfgas | Compressor | Hydro-erack- | Ethylene
platform starion [ or cracier
Mant/Unitende or name 4 Alpha 1 53 HH2 EC1
("
Soetion /System 5 M1 provess- | Compriossinn | Reaction Real the
_{:ﬁcl! mmﬂ.a_} {']_ ing _ syskem
(perition catépory 5 Remiote Hemote con- Murined Muotinind
control trol
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Table 5 fcontinuwed)
Data Data Taxonom- | Business category (examples]
category iclevel * [ ypctream | Midstream |Downstream| Petro-
i (E & 1) (refining) | Shemical
Equipment class L1 Muntp Compressor Heat e Heater
[see Annex &) (] changer
Equipment Type 6 Centrifugal | Centrifugal |Shell and ube Fired
[ste Annex A) (%)
Equipment identification/ f P101-A Ciom c-21 H-1
Location (¢.8. tag num-
ber) (") b |
Equipment description 6 Transfer Main com- Reactor  (Charge heater
(nomencliturs) pressar effluent
Equipment |Unique equipment identifi- £ 12345XL 10101 Cxy123 309090
attributes | ¢ation number b
Manufacturer's name (*) | Johnson Wiley Smith Anderson
Manufacturer’s mode] Mark1 C0z Tl SuperHeat A
designation &
Design data relevant fon 6-8 Equipinent-| Equipment- | Equipment | Equipmnt-
each equipment class and specific specific specific spocific
subunitfcompanent as
applicahle, e.g. capacity,
power, speed, prossure, re-
dundancy, relevant stand-
ard(s) (sec also Annex A)
Normal operating state/ 6 Running |Active stand- | Intermittent Running
Mode (7) by
Operation [T . | . 2003 = a 5
i) Initial equipment commms- (1] 2003.01.01 | 20030101 | 2003.0L01 003.01.01
i se) sianing date
' Start date of currentsep- i 2003.02.01 | 20030201 | 20030201 | 20030201
vice (%)
Surveillance time, h {eal- fi #4950 B 000 5400 26300
i ) — — e
Operational time, hd 6 7 540 B75 2375 22870
(measured,/caloalated)
Number of peribdlc test 6-8 4 2 . A4
demands during the
surveillance period as
Applicahle (1) — . _— - _
Number of operation- 6-8 4 5 11 3
al demands during the
surveillance pertod as
applicable (%)«
Toral wells drilled during 4 L N.A. N.A N.A.
surveillance period [*)f
Operating pargmeters as 6 Equipment- | Equipment- | Equlpment- | Equipment-
relovant for each equip- spcific spetific specific spocific
mont class) c.g. ambiont
comditions, pperating
power [see Annex A)
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Table S [continued)

Data Data Taxonom- Business category (examplis]
category iclevel  ['ynstream | Midstream |Downstream|  Petro-
[E & P) {refining) chemical
Additional | Additional information in & Specilyas | Specifyas Specily as Specify as
informatfon| free text asapplicable ! - néeded | needed | needed | needed
Source of date, ez P &0, & Specifyas: | Specifyas Specify as Speofy os
data sheet, maintenance needed needed needed needed
System
a See definttionsin Figure 3.
b Aspecific individual equipment umt has-an "Unigue equipment identification mrmber” (seriat number],

and this may be required for documenting potential change-out at the equipment level. The tag number identi-
fivs the equipment function and its physical location. I the equipmentis replaced with, e.g an overhauled unit,
the tag number (and part number) remans the same, but the serial number changes, Operator and equipment
supplier may have different "Unigue equipment identification number™ for same spedficequipmentunit See also
15015926-2:2003, E.3.3'whidh destribes this relationship in more detail,

i Manufacturer may be relevant for lower merarchical levels, e level 7and B.

i Equipment may he subject to different operational phases, such as for example for equipment used in
drilling eperatipns

¥ See further information on number of demands in €. 1.3

! This applies only to drilling related equipment classes,

R Equipment classes; subunits or maintaitable {tems within some equipment classes can have the need to

have aseparate information field 1n the equipment specific data ( Level 6-8 in the taxenomy 0 Elgure 3) to reflect
the technology generation, to distinguish between older and new technology in rellabilicy data collection and
analysis.

(*) indicates the minimum data that <hall be coll ected,

hd s odls-9.5
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Table 6 — Failure data
Data cate-|Data to be recorded Description
gory
Fallure record (%) Unigue fallure record identification
identification — : =
Equipment idéntification /Location [*)| E.g. tag number {see Table 5]
Failure daote [*] Date of fallure detection (year/monthy/day)
Failure mode [*) Ligually at equipment-unit level (levol &) [see B/2.6) 4
Fallure impacton plant safety (e.g. per-| Qualitative or quantitative fallure consequence categoriza-
sonnel, environment, acseis) b thon [see also £.1.10)
Failure impact on plant operations{e.g | Qualitatveor quantitative failure consequence categoriza-
production, drilling, intervention] ® | tion {scealso €110}
Fallijre impacton equipment funetion (%) Effect on egquipmentunitfunction [level 6] crirical, degraded,
or' incipient fallure £
Failure mechanlsm The physical, chemical or other processes which have led to
a fallure (see Table B2}
Failure data | Eadure cowse 4 Thecrcomstances during design, munufacture oruss which
have led to a fallure (see Tahle B.5)
Subunit failed Nime of subunitthatfalled [sed examples in Annex A)
Caniponent/Maintainableitem{s) filed | Name of the failed component /maintainahle item(s) (see
Annex4)
Detection method How the failure was detected (see Table iL.4)
Operating condition at fallure (*) Run-down, start-up, running. hot standby, idle, cold stand-
by, testing
Operational phase at f@ilure Typo of operation at the time of fallire
SIS failure mode classification | Clagsify thie fadlure for the spocific evenr [IDU, DD, SUL 8D
seeF2) R
Remarks Additional infornration Give moredetalls, IFavailable, onthe circumstances leading
to the fallure: [allure af redundant units, failure cause(s) ete.
a For same equipment categories such as sibsea equipment, itis recommended to alse record failure modes
on taxenomic levels lower than the cquipment-unit jevel
b See example of fallurd cansequents clissification in'Table C.2
c For some equipment categories and applications it may be sufficient to record critical and non-gritical
(degraded + incipient] failures only,
d The failure cawse and sametimes the Iadlure mechanism are not known when the data are collected, as
they commonly require a root eause analysis to be performed. Such andlvsis shall be performed for fallures of
high conséquence, high repair/down time cost, or failures ocourring significantly more Frequent than what is
considered “normal” tor this equipmentunit olass ("worstoctors™).
= Relevant for some equipment, e.g, drilling, completion and workover equipment. The code table depends
on equipment category. The operation atthe time of fGilure should be specified, such as drilling, tripping, cement
ing, perfarating, well killing, ete.
f This is for data collection purposes internally for the company and for applications on the specific instal-
lation where It is collected. Carefulness if peneralizing due to passible differences in clissification for the same
equipment cliss on same or different Installations,
EThe classes, DU [dangerous undetected), DD (dangerous detecred), SU [sale undetected), SD [safé detected) are
defined in IEC 681508-4:2010. See also [50/TR 12489:2013.
{*) indicates the minimum data that shall be collected.

(%) ooMe b7 Jsaa 03 Slall s S)lasbuwl oyl Slaal 3a=s sl s S)g0 o osls JSlaa
098l oolatwl wubyld JGlgs (50 & 03l HT08 e (Saw A A o w39 38l Jbs (I b sl eauhs Hasine
MGJA|)0DM9»N‘M3WL’@94JJIS)}EQ|)RM sl oals
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Table 7 — Usefulness of maintenance data
Drata to be collected Priority with regard | Examples
to data collection
Corrective maintenance Hegquired [see . Repair time (MTTRes or MRT]
Lable 8] . Amount of corrective malnlenanee

. Replacement repalir strategy
Attual proveditive inain- Optional . Full llfetime story of the equipment
it . Total resources used enmaintepance

] Tolal down time

. Effect of PM onfallure rate

* Balance between cormectiveand preventive maintenance
Plafnied préventive main- Optional . Difference botween reéal and planned PM [ backlog)
"e,“”f oe Amatntenance . Updating programme baded on experlénces (methods,
programime) resuurces, intervals) :

Table 8 — Maintenance data

D a t
category

&

Data to be recorded

Description 2

[dentiTication

Maintenance record (%]

Unigue maintenancs identiflcation

Equipment identibication/locstion (*)

&8 tag number (see Table §)

Failure record [*)

Corresponding failure identification cecord [not rélevant
for preventive malntenance)

‘Mainienance
dats

Drote af mointenance [*]

Crate when mainteninee action was undertuhen orplanned
srartdaty)

Maintemance cutegory (*]

Main category {corrective, proventive]

Malntenanee priority

High, mediuwm or low priority

Interval (planned)

Calendaror operating interval (notrelevantfor corrective
mua intenance)

Maintenance activity

Description ef maintenanee activity, seeAnnex B, Tople B.5

Maintenance impoct on plantaperations

Lera, pattial or wial

Subunit maintained

Mt of Subnondt niadntained (see Aaneg A) Y

(may beomitted from préventive maintennno).

Component/maintainable tem(s)
mhalntalned

Specify the component/malntainable tem(s) that were
maintained [see An e A (may be omitted (vom preventive
M i Ernce}

Spare part lotation

Avallabllily ofspares feg. localfdistatt, manufaciurer)

Malntennnte
resources

Miaintenanoe man-hours, per dlscipl ine

Maintenance man hours per discipling (mechanical; elec-
trical, Instrument. others)

Maintenance man-hours, total

Total malntenance man-hours

Maintenance egulpritbnl resourees ©

e, nlervenlion viessal, erany
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Table 8 {rontinued)

0O @& t a|Datatoberecorded IDescription @
calegory
Active malnlenance time d [*) | Tirie duration faractivi maintenance work belng dane on
|the eduipmient [seeaiso definitionsin Tabile 4)
Malntenanece |Down tUmed [*) Time duration during which an item is ina down state (see
Limes {also Table & and Figure £)
Maintenance delays fproblems (Prolonged down time causes, e.g. logistics, weather, scal
{folding, lack of spares, delay of repair crew
Remarks Additionn] information flliwﬂ muore details, it avallabie, on the maintenanoe action
ium! resources wsed
. Records to be éntered for Both cor rective and proventive mainteninee, excepl whers shown,
b For corrective maintenance, the subunit maintained is normally identical to the one specilied on the

failure-event report [see Table &)
g For subsea equipment, the fallowhg apply:
type ol maln resource(s] and number ol days used, e.g. drilling rig, diving vessel, service vessel;
— tvpe ol supplementary resource(s) and number of hours used, e divers; ROV/ROT, platform personnel.

d This information ls testrable for RAM and RCM analyses. It 15 currently infrequently recorded in the
malntenance-management systema. It s necessary to Improve the reporting of this information to capture rea
gions for long dowin times:

(*]indicatesthe minimum data thot shall be collected.
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