Maintenance management for
energy rationalization in
modern buildings

By:
José Paulo Saraiva Cabral,
Navaltik Management Lda
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Maintenance, combination of all technical,
administrative and managerical actions during
the life cycle of an item intended to retain it in,
or restore it to, a state in which it can perform
the required function. (Source: EN 13306)

Required function, function or combination of
functions of an item which are considered

necessary to provide a given service. (Source: EN
13306).

Example required function for a pleasure boat:
“... providing safe and pleasant conditions at sea ...”






EN 13306, Maintenance terminology, CEN
April 2001.

EN 13460, Maintenance — Documentation
for maintenance, CEN

EN 15341:2007, Maintenance Key
Performance Indicators

EN 13269:2006, Maintenance - Guideline
on preparation of maintenance contracts
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Equipments availability and efficiency
Safety

Human confort and IAQ

Energy rationalization

Operating economy

Image

.. and can induce significant energy economy

through: 1.equipment efficiency; 2.improvement
maintenance and 3. energy management.
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Maintenance according to good practices

Certified engineer (TRF) & certified
personnel (TIM)

Coverage of IAQ and energy management
and auditting

Energy consumption monitoring and
analysis



Well maintained equipment lasts 30/40% more.
Proactive maintenance reduces energy 5 - 11%.
Costs: about 50 % manpower / 50 % materials.
Reduce downtime / Improve efficiency.
Corrective maintenance costs 2 / 4 times more.
Target: Preventive / Corrective at 80 % or more.

Implementation: Usual 3 to 5 years. Target less.
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Objective = colloquial expression of what

7\

we want, e.g. “minimum no.of failures”, “*min.

7\

repair times”, "accomplish EEI requirements.”
Target = analytical expression of the
objective; e.g. for above:

Indicator operating time T17 = total operating time /
no. failures < 2920 hours

Indicator restoration time T21 = total restoration time
/ no. failures < 2 hours

EEI = Energy consumed / Net area < 45 kgep/m2.year



Year One

Implement maintenance plan = ability to produce

reliable Maintenance Indicators. (Remember that the
difficulty is to gather the information.)

Year TWO (based on appraisal of Year One):
T17 = total operating time / no. failures < 2920 hours

T21 = total restoration time / no. failures < 2 hours
EEI = Energy consumed / Net area < 45 kgep/m2.year
Cruising speed:

Set some realistic ambitious targets — improvement
maintenance.
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Full speed first class maintenance management
can take 3 years ...

. but results should be showing after 1 month

Illustrations along use application InnWinWin by:

y

I\/IanWme

Software
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Define:
Cost centres and/or clients
Technical intervention area

Establish:
Rules for coding and technical datasheets
Functional organization
Work types



Start with the most important
Energy & water meters
HVAC equipments

But do not forget:
Safety equipments

Lifts, escalators, etc.

Premises, rooms, shops, etc.



ltem Type:

|V01 - SPLIT AC SET
Description:

SPLIT SET TEC_LIBRARY

01-01-2000 ~ 09:00

| 995989 - INDISCRIMINADO
Date: - Record (H):  Amount:
01-01-2000 ~ 0 1.000.00 File:

W) (@] = [ ok

Register equipment

—
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Establish appropriate coding standard
First: register lubricants

Second: “"broad sense” spares:

Air filter, bearing, belt, valve, etc... to acquire
sensitivity of the general nature of your materials
consumption

Later (cruising speed):

Organize a comprehensive materials standard.
To get an accurate picture of your materials consumption
and manage effectively your maintenance logistics.
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Start by using standard work schedules
The CMMS may carry some
Obtain from technical literature (e.qg. ref. 6)
Later:
Study manuals and adjust to the equipment

Adjust to actual operating conditions

Do not forget: Plan energy and IAQ audits
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Periodicity
| ltem | |‘-II]"I-DI}D1 - SPLIT SET TEC LIBRARY | Calendar: Records (H):
3 [Mmhs v]
Work Type A - PREDETERMINED —
et
Code: Description: Plan. TM {H): [ Next MSch ] A0
A1 Routine inspection 3M 1.00
Tasks | Man-Hours I Stock kems | Cither |
SAFETY & ENVIRONMENTAL PRECAUTIONS o

- Prior to worl in unit cut enengy supphy
- Remember that a dirtty fiter reduces air flow, increases energy requirement and may contaminate the environment
- Adjust this schedule to actual conditions and results of inspections
This schedule is orentative; you should refer to the equipment Manual and adjust this WO
TASI{S {INTERMAL UMIT)
Remove grille and fitter
- WVacuum clean, wash with fresh water and detergent, then rinse with water
- Clean acessible areas with maoisted clath
- When dny remount fitter and grille
- Run test and check noise.

Wl 12 ) [ ok [ cancel J[ somy |

Prepare comprehensive work schedules

—
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Remember:

Every maintenance job needs one WO
There is no management without reporting

Maintenance people do not like to report
(Example InnWinWin: WO 000135)

Therefore:

Implement WO and train personnel
Keep it simple but disciplined



& CABRAL-PC\SQLEXPRESS - GrandeBDSC - InnWinWin
File GoTe View Work Orders  Analysis

[4New - | | & .__ax

Search

Configuration  Help

In: Description

- O, | @8 Set | Clean Filter

Work Orders <~ Work Orders List
Scheduled WO Description Entity Performer Status Scheduled Start End
In Proaress @ 000003 Revisdo 3A GE-0001-GRUPO ... MAN.031- Blectrom... Scheduled 15-02-2008
< @ 000006 Inspecgdo 1A GE-0001-GRUPO ... MAN.031- Blectrom... Scheduled 01-01-2008
[ Teminated @ 000064 Riotina semanal Operador GE-D001-GRUPO ... MAMN.031- Electrom...  Scheduled 07-01-2008
=] \ainteriance Work Types @ 000033 Rotina 3M AC-0002 - SPLITDE... MAN.O1D- TIM 3 Scheduled 20-12-2007
B[ A-SYSTEMATIC @ 000106 Revisdo 12M AC-0005- SPLITDE... MAMN.015- Técnico ...  Scheduled 14-12-2009
[} A- Predetemmined @ 000112 Revisdo 12M AC-0004 - SPLITDE... MAN.015- Técnico ... Scheduled 20-12-2009
[} Q- Audt / Certification @ 000113 Revisdo 12M AC-0002 - SPLIT DE... Scheduled 20-12-2009
-[J B-CONDICIONMED @ 000114 Rotina 3M AC-0004 - SPLIT DE... Scheduled 20-06-2009
-[} C-CORRECTIVe @ 000115 Rotina 3M AC-0005 - SPLIT DE... Scheduled 14-06-2003
#-[J M-IMPROVEMENT @ 000119 Revisdo 12M AC-0006 - SPLIT DE... Scheduled 12-09-2007
@ 000120 Rotina 3M AC-0003 - SPLIT DE... Scheduled 20-03-2008
@ 000124 Revisdo Anual - 1A VT-0001 - Ventilador.... Scheduled 12-03-2007
@ 000132 Rotina Semestral - 6M VT-0001 - Ventilador.... Scheduled 14-03-2007
@ 000133 Rotina Trimestral - 3M VT-0001 - Ventilador.... Scheduled 15-12-2006
@ 000134 Rotina Mensal 1M VT-0001 - Ventilador.... Scheduled 19-10-2006
& 000135 Routine inspection 3M V010002 - SPLITS...  MAN.DO11-TIM 2 Scheduled 20-04-2009
0;  Plant
7 Work Orders
% Materials
Costs
User: NAVALTIK MAVALTIK MANAGEMENT, LDA | Plant Mode 16 Work Orders
N -_— = - i~ - — y & -~ ~ - =~
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Electricity, gas, water, fuel ...
All need to be read at least once a month

Preferably at the end of each month
Other equipments such as:

Chillers, boilers, compressors

Also need to have running records to forecast
maintenance dates



COOO01T - BE. . BLEC. (MF) MORAS FONTA "MOTEL UNIVERSO™

Dt Reogisto Unid, Oporador
I1-07-2007 1,046, 00 KW 02162 - Canas Femandes
2A1-00-Z007 7. 314 00 whH OVUI162 - Cantos Femandes
J0-09-007 12 858023,00 Kwm OVIS2 - Canos F amandes
Mro.2007 10 021,.00 KwWH OU182 - Carlos F amandes
30012007 27 405 00 KwM OBI1682 - Caros Femandes
-1 2-2007 37 820,00 KWH OV1582 - Carlos Femandes
J1.01.2000 47 B0 2,00 KW QU001 - Maris HMelens Tomaz
29-02-2008 SB7 330,00 KWM ORO00Y - Maris Melens Yomaz
J-032000 68 429, 00 KWM 00001 - Maris Melens Tomae
I0-04-2000 7O 692 00 KwH 0D007 - Maria Melena Tomaz
I-0% 2000 76 943,00 Ky 02001 - Maria HMelens Tomaz
JOo-o6 2000 81 010,00 KwH 00001 - Maria HMelena Tomaz
JM.or.zaon HO 988 00 KWK 0900 - Maria Melena Tomaz
ar-oe. 2008 900 434,00 KWH 09001 - Maria HMelena Tomaz
J0-09-2008 106 . 879,00 KwWH 00001 - Matia Helena Tomaz
300902008 106 879,00 KWH 00001 - Maria HMelena Tomaz
JM-ro-2008 113.223.00 KWH 0900 - Maria HMelena Tomaz

Record energy readings

—



Costs
Sound possible interactions:

Consumptions x plant utilization

Costs x maintenance types, etc.

(example InnWinWin:EE Analysis — print consumptions)



2008.CEE - Consumo energia eléctrica - Ano: 2008

Consumos Energéticos (Eléctrica)

W CO0001 W CO-000F W CO-D003

JH FEv bR AER kil JUN Jue SET TOTAL

CO-D0DY - E. ELEC. (HF) HORAS FONT 9989 a7 any §147 9934 LA f413 7434 i
C0:0002 - EMERG ELECTRICA(HE) HO 14as0 rata FErLE] Haogh UL 120 s d4ra? ires
C0-0003 - ENERG ELECTRICA{HV) HO 18318 15502 19207 15934 0485 19473 14341 19058 182541
CO-0004 - EMERG ELECTRICA(HEV) S 415 7151 Tiig 0744 a570 #4104 i1z go01 Torig

—



Analise Energética - Grafico Custos

Nawalkik Portugal, Lda

2008-CEE - Consumw energia eléctrica - Ano: 2008

Custos Energéticos Mensais

G000
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JAaN FEW AR ABR h Al JUN JUL AGO SET auTt HOW DEZ

B coooo4 W CO-0003 co-oo0: M Co-00m

JAN FEw MAR AER hAl JUH

JuL AGO SET

Custos Energéticos Totais

B Co0op1 BOS0E 188%
CO-0002 226986 517%
W CO-0003 98385 2005%
W co-oo04 34522 80%
Total: 430672 1000%

CO-0001 - E. ELEC.(HPYHORAS PONT 107179 101577 260,14 G630 666,24 [ic]
CO-0002 - ENERG.ELECTRICACHCIHD 104120 124122 181223 104232 128572 228074
C0-0002 - ENERG ELECTRICA(HWIHO 286 66 750,30 9249 G0 771,44 fidd 56 291 47
C0-D0D4 - ENERG.ELECTRICA(HE ) § 3ve 68 32107 347 6B 30398 290,37 194 64

27730 a03 96 Tar.Fo
rTaggst TAOGOBG 270332
a2 40 1473 M 461,01
367 44 410,04 403 25

ouT HOY DEZ TOTAL
T&8 .08 0,00 0,00 208083
1346 1 75 g o0oo 2269858
Ta0 G4 0,00 0,00 283554
33338 0.0n 0.0o 45z
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Analise Energética - Grafico IEE Hawakik Portugal, Lda
IEE-2008 - Eficiensla energética 2008 - Ano: 2008
indices Eficiéncia Energéica (Kgep Area dtil)
14
. n
i1
) /"/’
] /,,-P
8
4
1
e
b
JAN FEV MAR 28R MAl JUN JuL AGD SET ouT OV DEZ
—-red
Uridade Referéncia JAN FEV  MAR ABR MA JUN JuL AGD SET aut NOV DEZ  TOTAL
Area il 130 251 181 5100 824 11 9% T 1212 1939 1333 1333 1339

Watch the evolution of your EE
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Step by step energy rationalization:
Proactive maintenance — economize 10 % kW

Improvement maintenance on equipments —
economize + 10 % kW (?)

Manage energy mix — economize 10 % kW
and/or € (?)



Today Proact.Maint Improve.Maint Energy m

Target energy economy

—
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CABRAL, José Paulo Saraiva - Organizagcdo e Gestdo da Manutencdo, dos
conceitos a pratica ..., 6@ Edicao, Lidel - Edicdes Técnicas, Julho 2008.

CABRAL, José Paulo Saraiva - Gestdo da Manutencdo de Equipamentos,
Instalacoes e Edificios, Lidel — Edicdes Técnicas, Abril 2009

EN 13306, Maintenance terminology, CEN April 2001.
EN 13460, Maintenance — Documentation for maintenance, CEN

EN 15341:2007, Maintenance — Maintenance Key Performance
Indicators, CEN (BS 26Apr2007)

UNE 100004 IN, Mantenimiento preventivo de instalaciones térmicas,
AENOR Associacién Espafiola de Normalizacién y Certificacion, 2006.

WIREMAN, Terry -, Industrial Press, Inc, New York 2005. Developing
Performance Indicators for Managing Maintenance



Thank you for your attention!

You may obtain this slide show from:


http://www.navaltik.com/

