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Maintenance manager at Air & Chaleur (now Spie).

At Arcadis > Condition measurements NEN 2767 and maintenance checks
techniques.

Audit techniques, preparation of maintenance schedules (MJOP).
Audit techniques ifo TDD (Technische Due Dilligence) for buyer or vendor
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Sectors: Industry, residential-, office buildings, retail, warehouse and dataroom.
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Agenda
Condition measurements NEN 2767 - MYMP

A ARCADIS g
NEN 2767

Source NEN 2767

- Condition measurements of buildings specialised in Dutch housing companies
and government buildings

- DC-MOP® => condition measurements buildings

Condition measurements according to NEN 2767

- TEMAX® => maintenance and condition of technical installations
Measurement according to NEN 2767

- Software NEN 2767 — MJOP

PLANDATIS — O Prognose

Arcadis 2016
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Methodology Technical installations
- HVAC
. - Electricity
Maintenance - Plumbing
meas_urement - Safety equipment
fIEChHICQJ - Mechanical equipment
installations

Evaluation effect

- Health & Safety
MJOP PLANDATIS ® - Utilisation & businessprocess
- Functionality & Costs

- Increase of maintenance
complaints

- Esthetics & technique
- Energy

A ARCADIS &
Priority matrix

Risicolprioriteit 9 8 7 6 5 4 3 2 1

Veiligheid & Gezondheid .-
Gebruik en bedrijffsproces --
Functionaliteit & Kosten ..
Toename klachtenonderhoud --

Esthetica & Techniek |

Energie --
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Condition Wish - Demand

r~ Conditiemeting

Conditie Eis 2-Goed | ol |

Risico / Prioriteit
al | veiigheid & Gezondheid

a2 | Cultuur historische waarde

a3 | Gebruik en bedrijfsproces

a4 | Functionaliteit & Kosten

a5 | Toename klachtenonderhoud

ah | Esthetica & Techniek

a7 | Energie

Design & Consultancy
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Condition score per element

Conditiemeting

Emst Intensiteit  Omvang Conditie

] (s_Jrfow]

Bevindingen
At
Urgentie Op kerte termijn
Kostenverdeling 100,0 %
@ Risico/prioriteit
Het ffectvan 9
Risico-Jprioriteitenmatrix O=mmeTn
1= gering effect
o123 2= matig effect
veiigheid Gezondheid ® 3= emtig effect
Gebruik en bedrifsproces o
Functionalteit Kosten o
Voorbeelden hierven i
Toename Kachtenonderhoud o 1) Veiligheid en Gezondheid voor Uitstel van leidt of kan leiden de gebruikers.
Esthetica Techniek &) 2 Uitstel
3) Esthetica en techniek (ET). itstel leidt tot een gedateerd aanzien.
Energie o)

o bepaald /s in Objectinfo).
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Example Element

Elementen o

Element "

1, Element P
BOET - Brandveiligheid
BOET - Duurzaamheid
BOEI - Energie
BOEI - Indicht wet en ¢
Condiitie wens/eis 2
€VO - Conditescore 4
Eerheid st
Element Sanitair closetpot
Element - Vervangingsv €0
Hoeveeheid 1,00
Levensduur o
Locatie 1151

Omschrijving

Coderingen -
Alertcode (Centric)

Boocode

Gebrekerljst (NEN 276 C18 Sanitaire...
Materisaicode

NL/SfB 741110

Sorteercode

Tag

Vrije Code1 160

Annotaties -

[

Bouwjaar
Capaciteit

Fabricaat

Garantie

Koelmidde! -

A ARCADIS

Design & Consultancy
fornatural and
built assets

| Handelngen | Litrekstaat | Histoie

Example Element
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‘DEEDE0 Y

Handeling

‘Gebrek ‘Norm ‘H\erardﬂe ‘Hoevee\hewd ‘Ehd ‘Normbedrag ‘Shrt]aar ‘Cydus ‘Fom s

Totzdl ‘

| Ontgrendelen van hoekirazn
Ontgyendelen van hoekirazn

Vervangen sanitar osetpot, staand

BConoste krzan Onderh... 100

Corsie brzan Onderh,.. 100
(Geen gebreken 0

dosetpot, vri

ek 101

1,00 pst
5,00 pst
6,00 st
2,00 st

€30
€300
7,0
1800

017
oy
264
264

LIS ]
pEIN ]
42
42

€3
€130
€44
€150
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Methodolo
gy 1) Qualifications of defects : Recording and

Procedure checking of defects

a) Pre-defined: Severity of defect

Slight defects (score = 1)
Serious defects (score = 2)
Major defects (score = 3)

£ ARCADIS i
b) Intensity of defect
Initial stage (score = 1)
Barely noticeable (surface corrosion)
Methodology Advanced stagg (score = 2) _ _
Clearly noticeable (ongoing corrosion)
Final stage (score = 3)
Explicitly noticeable (flaking corrosion)
c) Extent of defect
Percentage of the total amount

Procedure

Incidental <2% (scorel)
Locally 2-10% (score 2)
Frequent 10-30% (score 3)
Significant 30-60% (score 4)
General >60% (scoreb5)
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Methodology 2) Condition scores
Combination severity, intensity and extent makes Condition
Procedure score

Condition score
1 = excellent condition: no or very limited
deterioration
2 = good condition: early stage of deterioration
3 = reasonable condition: initiation of
deterioration process
4 = average condition: progressed deterioration,
incidental danger
5 = bad condition: deterioration is irreversible
6 = very bad condition: maximal deterioration

Design & Consultancy
fornaturaland
built assets

3 - Ernstige gebreken
Omvang | 1-Incidenteel | 2-Plaatselijk | 3-Regelmatig| 4-Aanzienlijk | 5-Algemeen

Intensiteit (30-60%) (> 60 %)

1 - Beginstadium

2 - Geworderd stadium

3 - Eindstadium

2 - Serieuze gebreken
Omvang |1—Incidenteel 2-Plaatselijk |3-Regelmatig| 4-Aanzienlijk | 5-Algemeen
(> 60 %)

Intensiteit

1 - Beginstadium

2 - Geworderd stadium
3 - Eindstadium

1 - Geringe gebreken
Omvang | 1-Incidenteel | 2-Plaatselijk [3-Regelmatig|4-Aanzienlijk | 5-Algemeen

Intensiteit (2-10 %)

1 - Beginstadium

2 - Geworderd stadium

3 - Eindstadium

Condition matrix

Titel: MJOP - NEN 2767 - CEDUBO
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Effect Professional Monitoring Technical Maintenanc e

Gemiddelde Kwaliteit Installaties

c 7 I N ’
na na
> 1
voor BB

voor

Ol
v

Ql

tiet”

VOOR NA
Optimalisering
Onderhoud Installaties

- Improved preventive maintenance
- Less curative maintenance
- Higher cost efficiency: maintenance, energy

A ARCADIS i
Application & guidance client

Use of the report

» Condition of the property and investment schedule for the upcoming period
5j,10j, 20].

Condition of the operational reliability of the technical installation.
Drawing up a budget for facility related purposes.

Site approach cost efficiency management short and long term.

YV V VY VYV

Outsourcing of the maintenance part to a third party. Non core business.
Building, techniques, infra a.o.

» Multi-Year Maintenance Plan (MYMP/MJOP) for 5 to 10 years schedule.

MJOP Approach

Titel: MJOP - NEN 2767 - CEDUBO
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Application & guidance client

Appointment for the policy of the Multi-Year Maintenance Plan (MYMP), Multi-
year maintenance needs, Multi-year budget.

Availability dataroom client.
Request for use of MYMP

With the MYMP a baseline measurement and a maintenance check can also be
performed.

Possibility for merging reports.

Prior agreements are of major importance, most common for the preparation of
an offer.

MJOP Approach

A ARCADIS sz
Inventarisation process

Most important part of the MYMP preparation.

Splitting casco part from techniques.

Determine detail of inventory.

Use of existing inventory.

Existing Excel files can be imported into software packages.

Is a part of the process in which previous made agreements are important and
where modifications are difficult to implement afterwards.

When an inventory needs to be made, this will determine the largest part of the
budget.

MJOP Approach

Titel: MJOP - NEN 2767 - CEDUBO
Datum: 19 december 2016 9



A ARCADIS

Design & Consultancy
for natural and
built assets

A ARCADIS g
Inventory

WS < [gement Fosveshd [candie [rocate Rtz bpe r—
213 prefablafelmetaa 100 Dk o - .
[ ][5t uehtgordn poort 2-ve 80 100 1 Magazin [
[[sm 100 1 Magazin 0
[[sm 100 1 Magazin 0
BE: » 1,00 1 MaH 201 [
[zt cvpomp-pp3e 100 1 M1 0
(st cvpomp-pe3 100 1 MaL o | d st
[[s21 cvpomp-pe3s 100 1 Dak [
st cvpomp-prs7 100 1 Dak 0
(o1 cvpomp-peat 100 1 e [
[[s21 cvpomp-pr32 100 1 e 0
[[s21 cvpomp pewater-pr 15 100 1 a1 [
[[s121 cvpomp-pp 126 100 1 Man 201 0 S
[T[s2t cvpomp colecter 100 1 a1 [
H s11114c20
[ [s2 s 10 1 Magazin o Gebrekenlst (4N 275  CO2 Stooktoestelen...
21 Hemdnaterafvoer puc 10 1 Gebouw 0 Vateriakod »
[[s20  senemoerngpvc 100 1 Gebauw o NS s121
[ s watereingnet compieet 10 1 Ruimte 0 Sorteercode a12z21
[ |50 risico-analyse 100 1 Gebouw 0
[ |21 10 1 M 103 0
mED 100 1 A 103 0 =
| [ ss100  spitsystemen 200 2 MAHTT Zaal 0
[ [ss2130  centriugaskoemachines 100 1 Buitenopsteling 0
| |55 expansevaten koudedstrbute 100 1 Man 201 0
[[ss10  cviedngen 100 2 mar 201 0 Garant
|| so10m tllati 100 1 Man 201 0
BEDD) 100 1 0
BET 10 1 MaH 201 0

MJOP Approach
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Tour on site

The tour on site is in function of controlling the legal certificates, 5 annual
inspection reports of electricity, combustion reports, RA, Inspection of elevators
a.o.

Guidance by the administrator or the person with the necaissairy knowledge,
for exemple operating the installation parts, ventilation group, a.o. Supervisors
are also aware of de locations of central heating rooms, substations a.o.

If the tour on site is done without guidance, it might be done based on floor
plans, which will also be used to indicate important remarques.

Taking sufficiant pictures. It is also very important to report remarques during
the tour on site.

Entering high and low tension rooms is only allowed by BA5 persons.

MJOP Approach
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Report MJOP

Preparation by using customized software > in the current market situation, the
most complete software is located at our northern neighbours.

All items are connected with NL FSB codes, budget determination and annually
updated.

The NL Sfb codes for Belgium can be found in BB/Sfh, see following.

Dit SfB systeem is een coderingssysteem, specifiek voor de bouwsector, dat zich leent tot enorm veel
toepassingen, en ook uitermate geschikt om de bouwelementen in Revit te ordenen ... Zie de complete SfB-
documentatie voor meer info , ook BB/SfB-plus. Een functionele hiérarchie voor gebouwelementen , door
Frank De Troyer. Publicatie van 15 sept. 2008 ISBN 9789033471063, te bestellen bij Standaard Boekhandel
(28€) of via de NAV-webshop (a 19.81€ voor NAV-leden) Dit boek is een uitbreiding van de publicatie:
BB/SfB Tabellen 1990 — klasseersysteem voor de bouwsector (nog te bestellen bij de Regie der Gebouwen).

Document drafted according the approved norm NEN 2767

MJOP Approach

A ARCADIS i
Report MYMP

2 possibilities for input of data.
- Via PC (office job)
- Via Tablet (fieldwork) — time-saving

Report available with maintenance needs, planning and investments.
Adjustable according to the needs of the client.

This gives an idea on certain replacements, mostly Ad-Hoc
MYMP > clarity about budget & planning

Seperate overview of building- and installation parts
Picture report of the observations

The installations are made at a certain level in approval with the client.

MJOP Approach

Titel: MJOP - NEN 2767 - CEDUBO
Datum: 19 december 2016 11



Design & Consultancy
for natural and
built assets

A ARCADIS

£ ARCADIS i
Report MYMP

Format to be delivered, PDF, overview of budgets, planning in Excel file.

2016 05 26 - BUDGET.xlIsx

Import export lijst MJOP.xIsx

Voorbeeld Exel planning.xIsx

Test 2016 01.pdf

MJOP Approach

A ARCADIS &

Good overview of each persons tasks within the organisation
Overview of the costs 5 — 10 — 15 year

Possibility to integrate legal determinations

Possibility to spread certain costs, flexible period.

Inventory and planning can be used i.f.0. prestation contract.

Maintenance check to be carried out by a third party at an in advanced
determined KPI

MJOP Approach
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Arcadis.
Improving quality of life.
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