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Introduction

The case of AMS implementation in accordance with ISO 55001 in the largest Slovenian power generation
utility, HSE Group, is presented.

Physical Assets of production infrastructure were included in the scope of the AMS.

The project was supported by the AM Consulting team, it was started in 2020 and finished end of 2022 with
the formal certifications of companies within the HSE Group.

International standards (ISO, IEC, EN, ASTM, etc.), as well as guidelines (GFMAM, |IAM, CIGRE, etc.) were used
wherever feasible.
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About the HSE G

 Largest electricity
producer in Slovenia
(68%),

e 85% share of
renewable sources
in the production
structure.
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About the HSE Grc

As of 2021:

* Approx. 2 GW installed power,
e Annual production 7,5 TWh,
* 56% hydro, 44% thermal,

* Key pillar of supply reliability.

O O OO /oMAaNTECCONS

@
Dravske elekirarne Mariboy
ERRE
Termoelektrarna So&tanj . .
“’ Premogovnik Velenje .
HSE Energetska dryzba Trbovlje
..
o ..
[

HY DRO POWER PLANT

THERMAL POWER PLANT

COAL MINE

BRANCH OFFICES

A\ . PARENT COMPANY




OMAINTE THE 20™ INTERNATIONAL OPERATIONS & MAINTENANCE
W CONFERENCE IN THE ARAB COUNTRIES

AM Consulting tea |

Members of:

« GFMAM

« EFNMS

* |ISEAM

* |AM

* FIDIC-EFCA (BIM)
* CIFE Stanford

* CEN

* CIGRE-CIRED

e BuildingSMART
e SIST

* |IBA

e DVS

* etc.

Andrej Androjna, MSc

Damjan Maleti¢, PhD Veljko Jnji(: Dorde Mihajlovi¢, MSc Miha Osredkar
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AM and AMS

The relationship between
managing the organization,
AM and AMS

Coordinated activity of an organization to realize
value from assets.

Managing the
organisation

—-———

-~ Asset

-~
7’ Management

4 1ISO5501
’ 15085501

A set of interrelated or interacting elements
to establish an Asset Management policy,
objectives and Asset Management
processes to achieve those objectives.

Management system

1 ' —
/1505500 ISO5502 1

Asset portfolio —x— I

IR RSN \ I

Asset system

Assets that are within the scope of the
asset management system - AMS.

Grouping of assets having common characteristics
that distinguish those assets as a group or class

Individual Asset Item, thing or entity that has potential or actual

value to an organization.

e
Ty T

Asset/Asset system
component

Wertical” Asset hierarchy

(Source: AM Consulting, adapted from ISO 55000)
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Component having potential to significantly
impact on the achievement of the organization’s
objectives
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Initial AM maturity self-
assessment results, averaged
across the HSE Group

ISO 55001 Maturity Scale

Innocent m Developing Competent Optimising m

\EICIGVAAI O Maturity Level 1 | Maturity Level 2 | Maturity Level 3

2
4

The organisation
has identified the
need for this
requirement, and

there is evidence
of intent to
progress it.

The organisation
has identified the
means of
systematically and
consistently
achieving the
requirements, and
can demonstrate
that these are
being progressed
with credible and
resourced plans in
place.
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The organisation
can demonstrate
that it
systematically and
consistently
achieves relevant
requirements set
out in ISO 55001.

The organisation
can demonstrate
that itis
systematically and
consistently
optimising its asset
management
practice, in line
with the
organisation’s
objectives and
operating context.

The organisation
can demonstrate
that it employs the
leading practices,
and achieves
maximum value
from the
management of its
assets, in line with
the organisation’s
objectives and
operating context.

(Source: The IAM, SAM+)

(Source: HSE Group)
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Strategic Implementati

HSE GROUP
STRATEGY

Business Plan
Strategic directions and goals for.
= Existing production facilities;
+ Development and investments in new
production facilities;
» Trading, selling and new product
development.

AM Policy

= Improvement of value creation from
physical assets in all phases of asset
life cycle;

» External and internal compliance;

= Coordination of all processes and
functions impacting AM;

* Decision making process supporied by
LCC, Risk & Opporiunity management;

« Adequate resources for achievement of
AM goals;

« Appropriate personnel & competences;

+ RCM and digitalization;

+ Continual improvement.

Challenges
As identified by AM maturity
assessment:
Scope of AMS;
Development of AMS;
Leadership and commitment,
AM goals;
General documented information;
Internal audit;
Management review,
Corrective actions;
Continual improvement.

Implemented AMS and
associated processes for value
generation from physical assets

IMPLEMENTATION
PLAN
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Improved availability of information
and analytics with IT support and
digitalization (EAM, APM).

SAMP
Long-term strategy and goals for:
= Investments in new and existing
physical assets;
= Operations and maintenance;

Other Challenges:
Long-term strategic ing

Systematic coordinaton of
investments, procurement,
operafions and maintenance
functions in all phases of asset life
cycle.

Cooperation among processes
and functions;

Harmonization of asset hierarchy,
spare parts, proceduras. ..

AM Plan

+ AM workshops;
+ Update IMS manuals;

Approval of AMS documents in
2022

AM Project reporting and status
revim_m at the top management

+ Develop system d on
AMS;

+ Developm methodology on

physical asset hierarchy;

Develop methodology on risk and

opporiunity management;

Prepare SAMF;

Prepare AMPs for pilot sy :

|h ‘:nuand- | tati mof - N -
AMPs in all HSE Group member Monitor implementation and
[ ies for pilot acl of SAMF goals.

IS0 55001 certification for specific
asset portfolios in 2022

Meonitor implementation and
achievemnts of AMP goals.

Develop detailed AM
implementation plan for each HSE
Group member company;

+ Training of project team and key
Harmonized asset hierarchy and personnel of processes and
coding within SAP EAM. functions supporting AM;

+ Revision of supporting processes

descriptions to encompass AM;

Training of internal auditors;

Selection of external auditing

institution;;

+ Intemnal audit;

+ Execution of correctove actions
from internal audit and preparation
for ext | audit;

+ Definition and use of criticality Risk & opportunity management,and
criteria; use of cricality for prioritization and

» Development of Condition-based coonsequent improvement of
Maintenance; preventive maintenance programs.

* Imp ’ it of p
mainienance program; . N

. Befter utiization of EAM (SAP P, | | MProved decision-making.
MAXIMO); - - - -

» Seizing synergies within HSE Effective use of sinergies within
Group (knowledge, experience, HSE Group.

best practices, ...}

+ Two-step certification.

Preparation and implementation of
AMPs za remaining asset
poortfolios in 2023

Monitor implementation and
achievements of Business Plan
goals

1S0 55001 certification for
remaining asset portfolios in
2024

Monitor KFPIs on AM and reporting
by processes.

(Source: HSE Group)

SAMP — Phase Il (2025 and on).

= Physical asset hierarchy,

= Risk & Opportunity management

= Condition-based Maintenance;

* RCMIFME(C)A;

» Digitalization;

* Implementation of APM within the
HSE Group.

| Management review.

| Intemal and external AMS audits.

= Support processes; AM Maturity in HSE Group: — - —— Implementation of comective
« Asset Management System. AM Maturity in HSE Group: Self-assessment average: 3 and Qm:al_acllvmes in accordance with Lc_Jng-lerm aclivities in accordance acncns and continual
Self-assessment average: 1,8 above direclions from SAMP. wilh SAMP. improvements.
‘ Change Management

Project Management and AM Process Management

OO DO /omaNTECCONS
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Project Roadmap

[
= § st | [ sz g
£ £ § %E EE H gnf'g i< EE‘E = =5
HNE AN 3 E;E;m gEin it 2 23
2 £ < &t VAN 3 i g 2
. ) Hen z z &g
Regdlar contrel, reparting and decision-making
| Workshops with the Asset Management (AM) project team in the HSE Group - 57 workshops conducted >
The preparad sdditions o e axElng rules of
[ Integrated Management Systems Manual > -------- . | WEE : eniing the existing IMS Manuals of > canduct of Me companies shall be reviewed
>, ain after e gpproval of PS 130
[ AM Policy “»  First AM Policy of HSE Group confimmed in August 2021 e
- During e implementalion phase of Me project the need for the
I PS 130 AM HSE Group > preparation of two mehodalogies was recognized - Me risk and apporiunity
assessment methodalogy and the physicel ssset erarchy mefhodokgy
Aszat Hieran:hy Mg‘hgdmggy and Risk & Price 1o the condirmation af the mefhodalsgies, esting was carmiesd aul on
Opportunity Assessment Methodology proclicel cxamgios |‘ =
_SP 130 AM of each company o During the mmplementation phase of the prajct, & decsan
| SAMP o HSE G pre— oy ﬁa-:m.: '> was made 1o prepare SAMP af the kevel of the HSE Group
a3 ' poals, BNCCRSE 5
e roup 5 The company's AMP supports the AM Pabicy of the
| AMP of each HSE Group company > :gfﬁ:gn'f e s direstions v
Review and resision of e exisling
| AM |n|ﬂ ﬁxisﬁm prﬂceggﬂa bussiness processas el support Al and
affiec ha asset iife cyckes
(Source: HSE Group) Traming of infarnal auditors and
| Internal audit perfomanca of miemal gudt for 150
SE001

The first verfication of compliance with

the requirements of 150 55001
The $econd pre-cerification check

Traini il ici i j - i -
ﬁ 0 @ G /OMAINTECConf raining of the project team and participants in processes/functions of AM-related business areas > | 1SO 55001 - certification >
t 15t Lewel of external audit

2nd Lavel with cenification
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Project Organization

Project Governance
Project Steering Committee or Board

 Regulatory Business\
7 i Partners
R
/ 7 A
/ Management Shareholders \
Special Suppliers |
Interest .

\ Finance /
\ SHoUpS /7 Providers /
\ et “AM Consulting //
\\ Project Team /

N (including all relevant processes and functions) >

Project Organization

(Source: AM Consulting, adapted from 1SO 21502)
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Change Management

Leadership/
Sponsorship

e Utilization of the Prosci® PCT™ Model,

* Dealing specifically with the employees’
side of the change.

Success

Project Change
Management Management

(Source: www.prosci.som)
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Stakeholder and HSE Group context

) Market 10 ILILILIDIEIEINIL Technology
DE' IVE ra bles ( Development plan and W

strategic objectives of the =
L. L HSE Group J c
 Documents and activities of o
. A Y
AMS in the HSE Group v ( Y[ s
‘ Document PS130 SAMP . AM Policy g
AM process (HSE group) _| Strategic Asset Management Plan o v Q
Metodology: . J " ) as
- asset hierarchy | w c ()]
- risk assesment and opportunities y + S =
v Asset Management Plans AMS plans and » :g: ©
Document SP130 oy Istructions for preparing development . ~
. he Investmen. roduction, Maintenance,
| AM process (HSE's company] AMS improvements and AM lraining plans A : :3:
5 | DEM | HSE | HTZ | PV | SENG | TES o o ©
® <
T T oz
g8 o u =
E g Implementation of Asset o = UL |
2y 2 Management e ~
s2 8 | == o
5342 s
LEER < o
= @ . -
(Source: HSE Group) 2 Asset portfolio S
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Deliverables

i Tra i n i ng a n d Identify/modify critical

success factors

Changes in the:

—k

i ) market, technology, community, organization
WO rkS h o pS (> 60) Lo and requirements. . Need for improvement, 1‘ . require new objectives, strategies, plansand
. Modernization _ : modification or replacement J‘ competences..
on different aspects 7 R :
Stakeholders MARKET — COMMUNITY- TEHNOLOGY +» CAPEX — OPEX "
Of AM, AMS and - NS )/ \( 3 Utilization of /fDe TRV
ek Concept definition. Technical specification Construction or assets. t.commltssmrcl’ng. i)
H H Needs and feasibility Requirements for assets. isiti ' retirement andror A
Llfe CVCIe Dellve ry assessment for assets. K ) which consider acquisition of assets [ Maintenance of ] removal of assets ‘Ej
Determination of f ] maintenance needs. < dssets (a::fr: systenjg“ S
. Determination of . i Wi € possibility v
critical factors. (available) asset solution. Design of assets Installation and Loops: Improvements, of partial or total =
\ ) AN y commencing. mod. Replacement,... . disposal. Y. v
AN y \ B o
Detailed plans (Inv, Produc, *FAT - Factory acceptance test <
ﬁ AMPollcy —> SAMP —> AMP — Detalied plans (i, el s
Triggers for greenfield Cooperation between all levels T Asset/asset system  Circular economy
or brownfield and functi_ons_ within Need to replace, unify | | Replacement plan due to: ‘_ Inspec.tion/repair,
investment. organisation. improve or mc!)dify ' | different useful lives of assets | refurbishment,
e T — modification, upgrade
A ; _ : . ,
N g physical assets ) — Gap analysis between - extension of useful life
The Legend: - —— e e e _(system) of physical assets.
CAPEX Change to the operating S, P
and/or maintenance ~ [¢——  Poor _°rt "?ad;f_‘”ate «—{{ | Change in technological and
i OPEX x instructions ) : maintainability. ; 5 business environment ‘
(SOUI’CB.' AM COHSU/tmg/ " CAPEX/OPEX ] e ™ Result of the risk and < L 4 -, Extension of
adapted from EN 17485) - Replacing or modernising rtunit nt Need for improvements, the asset life |
- - (the system of) physical  |[#— : Opportunities dueto mod|f|ca't|or!s or
OO DO /omanTeC . eses ) technologialadvances. T L modermmton )T
Cont
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Deliverables (Cont
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Asset Management Policy

Updated Integrated Management Systems
(IMS) Manual

Strategic Asset Management Plan (SAMP)
ISO 55000 series handbooks

AM process description - RACI Matrix

(Source: HSE Group)
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Responsible - @ % N E w . @l o ‘:3
5l5|_ %2 |8 | % |=8 |8 Z|%8%
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=] B S8 Ea|FRal o822yl b
2| % 28| B -] E g | =S| 28|03 23
o= | 85 2 |25 BS|EES| 885|828 &8
ANV EF R R T IR TIREIE
Activity and/or process ml Qe Ee E8 28 |58 |H S E D
ABEREBIN AR EE R EE R
L Corporate Management of AM, SAMP v SI SI SV* Sp#+ SI* | s+
development
5 Development and planning of investments and v I I v Qv+ SI* | 1#
maintenance of physical assets
- : ¥
3 Managing the risks and opportunities of s1 |v.sI| 1 ST* v, I*
hysical assets SI*
" Defining the operational objectives of physical v s SI I Ve SV* SI* SI* I*
asset management
5. | Creation of Asset Management Plans — AMP's A\ SI I v Sv* SI* I*
Inclusion of the asset management plans into SV Qy*
6. | the preparation of the yearly business plan of AY sI SI I vE Sr* SI* I*
the HSE Group
7. Operation, maintenance and investment in v SI I v Sv* SI* *
physical assets
s Procurement and warehousing operations for v SI I v qy* SI* I*
physical assets
9. | Removal of physical assets v SI 1 VE SV* SI* *
1. AM monitoring, measuring, analysing and v | sv | sv I v+ v+ sve | 1*

evaluating and continual improvement
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SAMP

essplan) (preparation and update)

Deliverables (Cont‘d)

* AM process description - Process Flow Diagram

AmMP
and inclusion AMP into the buisin

eation

{cr

PS5 130 HSE Group Asset Management System

(Source: HSE Group)

ring, measuring,

analyzing and evaluating
limpr mi

and continual improvement

OO DO /omaNTECCONS
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Deliverables (C

 AM process description - Integration of Functions and

Corporate governance,
Processes

Investments,

Operations,

Maintenance,

Risk management,

Controlling,

Procurement and warehousing,
Human resources,

Finance and accounting,

IT.

 Recommendations on AM-related upgrade of existing
processes

* Guidelines on Maintenance Requirements for
investments and hand-overs

AN N N U NN Y NN

(Source: HSE Group)
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Deliverables (Cont‘d)

* Guidelines on Asset Hierarchy

Asset portfolio

HE ZlatoliCje

¢ ZL
Y
Aggregates Switchyard
ZL Asset system ZLA
Aggregate Aggregate Asset Switchyard 110kV Switchyard 20kV
ZL1 ZL2 sub-system ZLAE ZLAJ

Y + Y + Asset sub-system + Y Y
XXXXX XXXXX XXXXX XXXXX XHXXX Turbine XXXXX XXXKX
ZL1B | ZL1BAT ZL1C ZLICF | ZL1CH ZLIMEA [ ZLIMKA | ZL1XKA

(Source: HSE Group) -

OO DO /omaNTECCONS -

Asset sub-system

v

Regulator: turbine
ZL1MEA/MMEX

v

Pump: screw

ZL1MEA/MMEX03-KP01
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Deliverables (

 Methodology on Risk & Opportunity

Assessment MAINTENANCE PROGRAM (320)
'fj 'm Rev.:2
PR PA-320-1-2 Asset group PM tasks - TRANSFORMERS
Ll Ll
* @Guidelines on Asset Group PM taSkS, e - Do T e RS Criticality based (RAM) task execution period
.. . Task Comment _ Important Less im portant Non-critical
Cr|t|ca I |ty ba Sed 1. ROUTINE INSPECTIONS (daily, weekly, monthly)
Qil level inspection oil TR only 1w 1w 1M 1M
Cooling system inspection 1w 1w 1M 1M
Air dryer inspection oil TR only 1w M M M
° o - - - Oil sump inspection oil TR only 1w 1M or as needed 1M or as needed 1M or as needed
L SpeC|f|C Ma|ntenance GUldellneS Inspection of fire extinguishing CO2 bottles 1w 1w M M
Inspection of water quantity in fire extinguishing tank 1w 1w 1M 1M
Thermometer inspection 1w 1w 1M 1M
2. TRANSFORMER OIL ANALYSES
Gas chromatography oil analysis (GC) 1Y 2 6Y 6Y
Liquid chromatography oil analysis (LC) 1Y 2 6Y 6Y
Physical and chemical oil analysis, infrared 1x 6yrsforTRup to 12yrs, 1x 3yrs
spectroscopy (C + IR) for TRolder than 12 yrs 1Y 4y 6Y 6Y
Prebojna napetost olja in vodav olju (Pn +v) 1Y 2 6Y 6Y
3. ELECTRICAL MEASUREMENTS
(Source_- HSE Group) Isolation resistance 1Y 5Y &Y 8y
Magnetizing currents *as needed, based on the GC/LC
analyses results. LA 5Y 6Y 8y
Resistance measurement at all stages *as needed, based on the GC/LC
analyses results. LA 5Y 6Y 8y

0O O OO /omaNTECCONS
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Deliverables (Cont‘d

* Asset Management Plan (AMP) Preparation Procedure, including harmonized
plans on:
v’ Investments in new physical assets,
v’ Investments in existing physical assets,
v Operations,
v" Maintenance,
v" AMS improvements, and
v" Human resources.

T

e Subordinated documents within HSE Group‘s companies

OO DO /omaNTECCONS
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Certification

* Internal audits
e 1st level external audit

 2nd level external audit with
certification

Note: management system audits were
integrated wherever possible.

(Source: HSE Group)
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s Buildin
{IQNET trust
S together.

Certificate

SIQ Ljubljana has issued an IQNET recognized certificate that the organization:
HOLDING SLOVENSKE ELEKTRARNE d.o.o.
Koprska ulica 92,1000 Ljubljana, Slovenia

has implemented and maintains an
Asset System

for the following scope:
Asset management in production infrastructure.

which fulfils the requirements of the following standard:

ISO 55001:2014
Issued on: 2022-11-11
First issued on: 2022-11-11
Expires on: 2025-11-11

Registration Number: SI - AM-003

Alex Stoichitoiu ' Gregor Schoss s.—
President of IQNET Managing director of SIQ Ljubljana _Q

IQNET Members*:

AENOR Spain AFNOR Certification France APCER Portugal CCC Cyprus CISQ ltaly CQC China CQM China CQS Czech Republic
Cro Cert Croatia DQS Holding GmbH Germaryy EAGLE Certification Group USA FCAV Brazil FONDONORMA Venezuela ICONTEC
Colombia ICS Bosnia and Herzegovina Inspecta Sertifiointi Oy Finland INTECO Costa Rica IRAM Argentina JOA Japan KFQ Korea
LSQA Uruguay MIRTEC Greece MSZT Hungary Nemko AS Norway NSAI Ireland NYCE-SIGE México PCBC Poland Quality Austria
Austria Sl Israel SIQ Slovenia Malaysia SQS SRAC Romania TSE Turkey YUQS Serbia

The list of IGNET Members is valid at the time of issue of this certificate. L iqnet

OMA
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Lessons Learn

* Very active project management team with regular communication,
* Clear ownership of the project,

* Excellent cooperation with external consultants,

* Improved alignment of functions and processes,

* AMS aligned with current maturity,

 Support of top management where necessary,

* Risk and opportunity introduced to asset system and individual asset levels,

* Implementation of AMS as a learning process,

* Utilization of existing documents and standards as much as possible. h““/‘

0 O OO /omaINTECCONS @
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Lessons Learned

» Very ambitious initial time goals,

 Availability of managers during the project,

* Implementation of AMS in several companies of the HSE Group simultaneously,
* Some practices in different processes / functions were not easy to align,

* Change management methods were underutilized,

* The decision-making practices not as harmonized as expected.

p—
O O OO /omaINTECCONS 2 c
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Lessons Lear‘

* Further alignment of relevant processes, especially investments and maintenance.

* Introduction of more in-depth methods focusing on risks and reliability for critical and important assets,
such as RCM and/or FMECA.

* Further development of condition-based maintenance, together with asset health monitoring.
* Upgrade the work ordering process with better utilization of SAP EAM and APM.

* Improve the integration of asset information from different IT systems or their modules.

* Further optimize plant outages in the context of AM using modern approaches.

e Continuous improvement of AM maturity in order to generate more value from the assets at levels > 3.

),6/‘J =
0 O DO /omaINTECCONS e ﬁ
o €%
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THANK

YOU!

An Initiative by organized by

Ls 3
OMAINTEC fxﬁon
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