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INTRODUCTION TO CASE - SITUATION

" European petrochemical
and refinery plant

= Multinational holding —
group of companies

" Area of 10 square km

= More than 1000 buildings

" Thousands of km of
electrical wiring,
telecommunications
wiring, pipes, pipe bridges

" Road, rail and pipes
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INTRODUCTION TO CASE

Production facilities

Reactors, tanks, columns, heat
exchangers, silos, furnaces, flare
stacks, piping, energetics, and
others

More than 50 000 active items
worth of 100s M EUR

Fasteners, fittings, power
equipment, chemical equipment,
cables, loaders, conveyors, feeders,
couplings, rotating machines, dcs
systems, bearings, electrical
equipment, seals, measurement
and control, filters and other
special devices

A4 ?-qgﬂ,—'
;iﬂr' ’
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SPARE PARTS
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SPARE PARTS EVERYWHERE

POX —validation ready
CW — started NOV2016
JESL— started NOV2016

VH — startin 2017
J PCH+EJ postponed by UniRPA

INVESTMENTS — started DEC2016

SICAL IDENTIFICATION

OMPL , VALIDATION
IN PROGRESS

ENTIFICATION
NOT STARTED YET

IDENTIFICATION IN
PROGRESS

POSTPONED

DECISION PENDING
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SPARE PARTS MANAGEMENT
INITIAL SITUATION

Squirrel warehouses — pirate stocks

Created historically from
unconsumed and renovated items
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SPARE PARTS MANAGEMENT

INITIAL SITUATION
Squirrel warehouses — pirate stocks
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SPARE PARTS MANAGEMENT
INITIAL SITUATION

Imperfections in master data

Incomplete information in master data (missing links to
documentation and norms, missing BoMs

Duplicates — identical items under several ID numbers

No unified methodology of spare parts identification (naming)
Different names for identical items
No common requirements on technical parameters

Incompliance with methodology of other companies
in the group

No division to generic items and specific spare parts
Entire stock managed by the same strategy
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PROJECT OF MAINTENANCE MATERIAL
IDENTIFICATION - GOALS

1. Create common methodology of identification
for all maintenance materials

Eo Irde.ach compatibility among existing methodologies within the
olding

2. Perform physical identification

To conduct physical identification of items in squirell WHs and in
SAP managed WHs according to developer methodology

3. Eliminate squirrel warehouses

To match squirrel items with SAP managed items and unify their
stock, or to create new master data for unmatched items

4. Set up safety stock levels for generic items

To calculate one common safety stock level for each item, based
on joint needs of all consumers in plant
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PROJECT OF MAINTENANCE MATERIAL

Preparation
Stage .

Identification .
Stage

IDENTIFICATION - GOALS

Develop standards to unify identification of Spare parts and Generic items

One identification standard - Identical names for identical spares and
Identical categories for Spare parts and Generic items

Development of database, parsing of current SAP master data and reshaping
to master data record according to new identification standard

Development of software (App) for collection and processing of data for
physical identification on site

Fixing Master data structure in SAP

Definition of responsibilities and approval processes

Physical identification of spare parts in warehouses and fix SAP data in the system

Physical identification/inspection of maintenance material in warehouses
Summarization and correction of data in SAP (master data clean-up)

Elimination of temporary warehouses without SAP management
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PARSING OF ORIGINAL SAP MASTER DATA

By parsing and cleaning of data strings we can prepare correct master data form

D Current SAP master w~] Purchasing orders
= (lata record Y

PLANT AND WAREHOUSE NUMBER ATEST NUMBERS, SPECIFICATIONS
EA“A'TTESR?:L'\Q%SSPR&/RE (DIMENSIONS, TEMPERATURES,
DIVISION ON SP AND Gl Transformation to correct PRESSURE, SURFACE
CATEGORY OF STOCK (CRITICAL master data record structure  \_ ADJUSTMENTS) )

\ ITEM, STRATEGIC ITEM) j

f SHORT NAME mﬁ \ @ LINKS TO STANDARDS )

33007422

Yet incomplete, but correct
form of short text (to be

completed by physical Flanged globe valve DN65 PN??
identification) VUZA PRIR V. 111 PN??/DN65.0 422643
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STEPS OF IDENTIFICATION

Each item is identified in the following steps:

1 SELECTION OF MATERIAL CATEGORY Fasteners

2 SELECTION OF KEY WORD (ITEM NAME) Stud screw with bolt
PIP_FAS

3 SELECTION OF MATERIAL GROUP Screws, bolts, washers — general, not
atested

CZ: Svornik s matici 40x200xW %“ NEREZ
FILLING IN REQUIRED INFORMATION —

4 IDENTIFICATION ATTRIBUTES Eng: Stud with nut 40x200xW %“ Stainless
SHORTCUT: SVOR+M 12050.6 100MM W %“
c FILLING IN MAXIMUM OF OTHER REQUESTED Material of bolt: 12050.6; Logistic
ATTRIBUTES dimensions: 30x15x15; Norm: CSN 2515.2
6 ASSESMENT OF TECHNICAL CONDITION NEW/OLD/REPAIRED
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IDENTIFICATION TREE — EXAMPLE FOR CENTRIFUGAL PUMPS

Rotary machines
Pumps

Whole pumps
Plunger pump

]

Plunger crank system
Housing set

mp housin

| Pump housing |

Pu C ing
]
Crankshaft set
Crankshaft
Crankshaft bushing
Oil flinger ring
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HOW THE NAME IS CREARED?

Categories and key words as
selected by identificator

Basic name Redukce

Privarovaci koncentricka
[DN1]/[DN2] [various text]

Added to name according to
defined syntax

Syntax example CZ: Redukce privarovaci koncentricka [material] DN[DN1]/[DN2] [various text]

Prechod privarovaci koncentricky DN[DN1]/DN[DN2] [typel [material]

Key Identification attributes

Syntax example N16:

Syntax example =\ [CK Welding-neck concentric reduction [material] I’

All identification data

RED PRIV KON [material] [thicknes1]/[thick’ stored in database.

Syntax example CRC:

Name example CZ: Redukce privarovaci koncentricka nerez C

The syntax can be
changed EX POST, if
needed, all created

names will be updated

Name example N16: Pfechod privarovaci koncentricky DN80/Di

Name example ENG: Welding-neck concentric reduction SS DN8O;,

Name example CRC: RED PRIV KON 17248.4 3/3 DN80/50
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INNOVATIONS AND MAINTENACE 4.0

Forecasting and diagnostics with neural networks and Al

Fomca Laegh; [ 20 o | o | | mowsn, | [ sews,
Descrgaon
.

B Lapar Pocapiron
gt Window Sza Sasaon Langth

What is

possible
today?

Identification of spare
parts in Android phone

app

Augmented reality in maintenance OMAINTEC 18




PLAN OF IDENTIFICATION — WAREHOUSES

28/02/2017

Building - Unit - Progress -
0515 + oploeny venkowni skiad ma jZni strané budowy 0515 POX Physical identification completed, validation in progress
bez cemafeni. oddkaryta plodia na sevemi strané budoy 1510, jizne od ulice: E amestu Za POX
1431 POY Physical identification completed, validation in progress
bez czmafend Mpmmm;mmm?Lmﬁﬁuuﬁazdﬂm PO% Physical identification completed, validation in progress
bez cemaleni iy 1442, 99938, okt lafens POX Physical identification completed, validation in progress
armatury
bez cemalend budoy 1421, L POX Physical identification completed, validstion in progress
bez cemaleni a & 142 jiné od ulice E ubi} POX Physical identification completed, validation in progress
1443 POX no matesialsto identily
144371 POX no mesesialksto identilly
1424 pouze wolné plodw POX Physical identification completed, validation in progress
1523 pouze skiad v jini Sisti budowy o Physical identification in progress
3630 N IS 3630, zapadni budowy 3607 {volné loZena zai NHS Physical identification completed, validation in progress
3610 a 3 kv i
3609 -3 Physical identification completed, validation in progress
3612 -3 Physical identification completed, validation in progress
0623 Haly AB,C Hiami skiad Physicl identliiation o be started DECE
| 0623
_— Haly 45,67 Hicmi skiad Blind physical stock counting completed,
Physical igentification to be started JAN2017
2515 Hileami sklad Physical idensification ¥ be started N0 017
0621 Hiami skiad il i - AT
0512 d Hilawni skiad Physcali e 7
1111 Haly AB Hiami skiad Physical identification in progress
1138 Jesendk u bolejistE (Fanta) ESL il i 5 oV ImE
1130 lechowid & stojid I JESL ical i o IOV MG
113 Buadkree diln e Zry T700 sklad oddEleny i budowy = o - e
{xapar}
na 3 atfsnin (dobie evi 5 Sithy), Fanta EL icali k IOV I016
6655 skikad VH {55k, Mrifin) w Physical i © be sSated IANT
6822 w Physical identificalion 1 be started IAN T
2275 w Physical idenilficsion 1 be started IAN T
1132 wm Physici © be sated IANT
0315 ‘shdad VH Kopisty { Sk, MiriEn) YH Physical identification to be started FERXOIT
0213 i ical i o AT
489 wH ical i o T
3313 i Physical i ' 7
| 3%
3333 w Physical lentiiication to be stared FEROIF
045 v Scal i G e
6627 ‘shiad VI {Pavel Kegl) i Physical identificalion 1 be started IAN T
659 i Physical idenliicilion 1 be started IAN 20T
4804 w Physical i w0 be saned AN
9602 wH Physical i © be Saned AN

09/08/2017

Description

c
3
=

Progress [ Pan

-+ oploceny wenkowni skiad e Jéni Strané budovy 0515

Physica

Physica

Physica

Physical idemification compl eted

Physicsl idemification complet

be oznateni

Physicsl idemification completed

bez cznadeni

Physical identification completed

be oznateni

Physical identification complet

o materials toidentity

1243/1

1o materials to identy

1424

Physical identification complet

1523

Physical idenification compl eted

Physical identification complet

o materials to identify

ntfication completed, validationin progress

ntfication completed, validationin proy

Haly ARC

Hizmi stad

Physical identificationin progr

Haly 45637

Hizmi st

Biind physical stock counting completed, ware house

removed to another location

emficationtobe stanted

Physica

Hiami el

Hizmi skt

Physical identiication tobe starte

Hikawmi skt

ntification completed, validation in prog

dentification completed, validationin progress

ntification completed, validationin pro;

dentification completed, validationin progress

ntification completed, validationin pro;

®hysical identication cance!

Physical identification cance

Physical irdentification can

Physical i

Physical i

il VH Pael Kepl

o

Skiex] Ml verlle walnice

Physical idde ntificationin progres a2

1 palro + plieemi

iun tn be started before atzmz

Skizd Elekro a Malkt RorvodnaFams v patie

Physical identiicatinntn be started

BlBBa(2\73 23 3 822 333 333 |2 5= o[z =iz = o= 5 = e

Belarodily pro PCH, spravce Inelses E 5M KE bex Physical identificatinn tn be storted before at2M7
Veky skiad ical idetil 1o be started before atzm7
Velin B i i J
o Physital ide ntdicainn o he stated
POl gramsae = = =) —py i
PP Farell
PP Farel? Physital ide ntdicainn o he stated
Vedin S - diilna suropni by Physical ide ntiin Strojm
ical ickeraifi
n be srted before 2217 |Helon
POK Physical identification to be started before #2117 |Hebm
Elkirolp Physical ide ntiicainn o he stated
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& / Project plan:
@ 7 NH3 —validation ready

% POX — validation ready

) CW —started NOV2016

PHYSICAL IDENTIFICATION
COMPLETED, VALIDATION IN

PROGRESS
IDENTIFICATION NOT STARTED YET

IDENTIFICATION IN PROGRESS

J 5 JESL — started NOV2016 STARTED 2018
=7 VH —started 2017 DECISION PENDING
PCH+EJ started 2018
INVESTMENTS — started
DEC2016
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WEB-BASED IND — DETAIL OF IDENTIFICATION

Application for Validation and Administration of created records
Detail polozky L00235

Cesky nazev Tésnéni ploché 159 PN40 DN100 D159x203 2 Klingersil . =
Vratit k opravé
Anglicky nazev Flat gasket 159 PN40 DN100 D159x203 2 Klingersil L. .
Pontecialné nelikvidni zas.
Zkraceny nazev TES FLR PTFE 2 PN40 NV DN100
Nazev N16

Puvodni nazev SAP

Stav identifikace K validaci ( Zpét fa seznam
Sklad 33 - st.3609 (NH3)
CCT Kategorie materialu Staticka normalizovana tésnéni
Tloustka (mm) 2
Material tésniva PTFE

Libovolny text - CZ
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WEB-BASED IND

Application

for Validation

and Administration
of created records

IND

28

Detail

Detail polozky L0061 1

Cesky nazev

Anglicky nazev

Zkraceny nazev

Nazev N16

Puvodni nazev SAP

Stav identifikace

Sklad

CCT Kategorie materialu

Tloustka (mm)

Libovolny text - CZ

Material kovového jadra

Tésnici plocha

Katalogove cislo

Typ stroje [ vyrobniho
zarizeni

Velikost (jmenovity
rozmer)

Rozmér (logisticky)
Hmotnost (kg/ks)

Jmenovity tlak / Tlakova
tiida

Rozmérova norma

Coéka prichozl 12020 PN325 DN45

Ring joint gasket 12020 PN325 DN45

COCKA LO1 12020 15 RND PN325 DN45

Tésnici VT cocka DN45 12020 N18.501

Zvalidovana

33 - st.3609 (NH3)

Staticka normalizovana tésnéni

15

RND

DN45

B2x62x15

0.132 kg/ks

PN325

TRACY

L Tomas

€ Zpét na seznam

i 51.4ms

e



PROGRESS OF IDENTIFICATION

Priibéh identifikace na hlavnich skladech

50000 44665
1 —
45000 " f
e |dentified
40000 B
~ /--"' P . .
35000 A ./_/-—-' /s ItemS N
./,/ 40064
30000 - - Central
25000 A /-/_/ h
e warehouse
20000 4 /./!
15000 - .//.
NV
10000 - '/ /‘
5000 ./:ﬁ'/
u‘-'/"'/ ib&h identifik Hirunich skladech
P F P D D D D DD D PP PP PP PP PP PP PP PP Priibéh identifikace na pFirucnich skladec
IR S S R S S S, S S e R, S, s S, S R, S R, S e R, i s
L G - - U S e S T B BT T A 14706
L M S S S S S S A S S S S A S ST S o \
— —
» B /'_—..—' .—‘._,,-c
—e=identifikace poloZek - plan — o= Identifikace poloZek - skutenost . -
/0 ’.——
0 .—-"
./ /"
./ /C
e 13333
10000 § el
- *
L)
|d tf d 8000 4 o .:'/.
entifie — P
. . 6000 - ./'/
items in -
I k/( 4000 - ./'
IIB ac J /'/
2000 | e /./'
warehouses e
L g g g g S gy
R P R SR R T FTQT T DT T T DS QPP F QT @R A
8]

" C C C S ¢ ¢ < : C RPN R ¢ S S &S Q' (S C RSN
A A S S S G A S S S I ST S S I S S S S S S S

==o==|dentifikace poloZek - plan ==e==|dentifikace poloZek - skuteénost
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KEY NUMBERS — PROGRESS

AUGUST 2018

Since the project started, 54 770 materials were identified,
out of them 40 064 on central warehouses and 14 706 in temporary warehouses.

All items were stock counted, 5 740 obsolete items identified in both central and black WHs.

All items are being validated by maintenance technicians. Validation of Hi-pressure parts
in Ammonia unit was fully accomplished.

3 680 items already validated (Ammonia unit, validation 1.

Matching of hi-pressure parts in Ammonia unit finished (coupling black materials with SAP
items in

Central warehouse). Validation 2 of matched pairs finished, ), items imported into testing
ERP database.
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VALIDATION LEVELS

VALIDATION OF Validated by

IDENTIFICATION responsible
maintenance

Name + attributes technician

VALIDATION OF Validated by
DUPLICATES responsible

SQUIRREL - Central maintenance
WH technician

VALIDATION OF Validated by
DUPLICATES IN master data
CENTRAL WH admin

Validated by VALIDATION OF MRP
master data admin CONTROL LEVELS

REVISION AND VALIDATION OF IDENTIFICATION METHODOLOGY
Keywords, identifikation trees, translations

Validated by Maintenance Engineer nominated for particular material category




PROGRESS OF VALIDATION STATES OF ITEMS IN AMMONIA UNIT

1200

1000

Risk:
Validation of
— identified
items takes
time!
o Validated
Rejected
e Corrected

200
For validation I
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Weeks
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PROGRESS OF VALIDATIONS — AMMONIA

Activity of maintenance engineers responsible for validation
(states Rejected and Validated only)

1200

1000 Risk:
Validation of

identified
items takes
time!

800

600

400
Validated
; --IIIIIIIIIII Rejected

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Weeks
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WEB-BASED IND — VALIDATOR ACCOUNT

Application for Validation and Administration of created records

Seznam polozek

Planovaci skupiny: 210 - NH3 - Piihoda
Sklady: 32 - st.3610 mimo stavbu (NH3) ... @

Fi|t|-y; Kvalidaci & Opraveno = Validovano & Neproslo validaci  Validovano & Neproslo validaci & Dnes Vechny materialove skupiny +

Hledat: Zobraz zaznamu 50 v Pfedchozi - 2 3 4 5 6 7 Dali

Zobrazuiji 1 az 50 z celkem 322 zaznamu

ID IF Planovaci Stav
polozky  Sklad skupina Materialova skupina Nazev piirozeny Nazev N16 Nazev anglicky Zkratka identifikace
L01957 33- 210 Potrubi, metalurgicke Oblouk zavitovy bezedvy Koleno prodlouZené 12020.1 DN30/90° se 2 KOL ZAY PRODL

st.3609 vyrobky a ocelove prodlouzeny 12020.1 DN30/90° se  DN30 12020.1 N16.52 pfirubami 12020.1 90° R50 9

(NH3) konstrukce 2 pfirubami DN30
L01827 33 - 210 Potrubi, metalurgické Dno hluboce klenuté 57x2,8 PN20 57x2,9 DN50 PN20 235GH

st.3609 vyrobky a ocelové 235GH

(NH3) konstrukce
L01826 33- 210 Potrubi, metalurgické Dno hluboce klenuté 108x4 PN63 108x4 DN80 PN63 P265GH

51.3609 vyrobky a ocelove P265GH

(NH3) konstrukce
L01825 33- 210 Potrubi, metalurgické Dno hluboce klenuté 88,9x5,6 88,9x5,6 DN80 PNG63

st.3609 vyrobky a ocelove PNB3 P265GH P265GH

(NH3) konstrukce
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EXAMPLE: MATCHING OF BLACK SPARES WITH CENTRAL WAREHOUSE

377 N16 items

in Central
warehouse

Objectives:

1 Joining duplicates
2 Estimate of value
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MATCHING OF BLACK INVENTORIES — SEARCHING FOR DUPLICATES

Paired black items 844
100% match (similarity = 1) 172
No match (max similarity = 0) 641
Partial match (similarity between 0-and 1) 31

844 items

in black warehouses

377 items

in Central
warehouse
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MATCHING OF BLACK SPARES WITH CENTRAL WAREHOUSE

Example for one unit

Black items matched 844
100% match (similarity = 1) 172
No match (max similarity = 0) 641
Partial match 31
Estimate of nominal value of black items 3 500 000 EUR

Estimate of scrap value of black items 20 000 EUR
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TRANSFER OF BLACK INVENTORIES INTO SAP

Black WH
found

Stock counting findings
given to Accounting

Identification Validation Stock counting

Set up virtual WH in Create/merge Master Move inventory to
SAP records in SAP SAP

Inventory given
to technicians

End of project
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PREREQUISITES FOR IDENTIFICATION

ACTIVITY CUSTOMER

To provide App for identification and to service App during identification X
To provide initial and operational trainings to explain identification procedure X
To register handling and consumption of items in WHS during identification X

To provide personnel and equipment for material handling for purposes of

. L X
identification

To ensure security during identification X
To validate correctness of master data records X

To provide sufficient human resources according to scope of items to be identified X

To accomplish minimum volume of data records agreed in contract X

To prepare and hand over all documentation related to identified parts X
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Some cate

Some annexes are not finished yet

gories can not be simply linked
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PROJECT PITFALLS

Revisions and customization of identification methodology must be - P
done before physical identification starts S

Time of employees is limited, thus there is need to plan time of g _/_/____,_:;_/_,/
technicians, admins, etc. . // _

wl T

Output quality control of performed identifications prior to 11
validation has to be introduced SRR
When using sub-sontractors for identification, need to set
monitoring and reporting according to defined indicators of -1 [[144) I hmﬁ
performance R L L RIS

OMAINTEC 35




THANK YOU
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