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THE MOST IMPORTANT DECISION MAKERS, FINANCERS
AND PERFORMERS OF RESEARCH IN THE PUBLIC SECTOR
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Environmental threats:

e i e ' A

YTTBUILOING AND TRANSPORT

Energy Conservation Programme

Bl aunched in 1992
H Rewvised and intensified in 1995

B Intensified in 2000
(as a part of preparing the National Climate Strategy)

i Updated 2002

Fepite TR oB By TS .y



408 ERDC/CERL SR-04-26

WTT BUILOING AND TRANSPORT

The key elements of Energy
Conservation Programme:

E Development and commercialisation of energy efficient technology
H Economic means of steering

7] Bulding regulations (e.g. new EU Directive)
E Voluntary energy conservation agreements

7] Energy audits and ESCO activities

7] Information, training and motivating activities

CopyTig It@ WTT 203 Rt by Peter ekl 5
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EVIRONEMTAL PROBLEMS

e
Increasing use of energy, emissions

i ffﬁ:l

R&D and Technology
Development is one solution
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TEKES

CUBE

BUILDING SERVICES
TECHNOLOGY PROGRAMME 2002-2006

CopyTig It@ WTT 203 R by Peter ekl 8
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CUBE Technology program themes, and development
s aCtiVity focuses and application areas

“Themes: - ICT Advanced, modern
- energy [ lifecycle economical,
- lifecycle - ~ T functional premises for
INNOVATI O NS users and owners
INTERNATIONALITY '- -
LIFECYCLE MANAGEMENT

- economy, sustainable development, environment
- eNergy Use, commissioning

PROCESSES AND SERVICES
- netwiorking, CRM, partnership
- implementation, use, maintenance, development

SYSTEMS
- ICT platforms, reporting real estate . >
- other technical systems, compaonents, materials '
Application areas

TEKES "WITT
i Gt e A

functionality, controlled
conditions and services

1
HOUSING
technology and services

WORKING PREMISES

Foc
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CUBE

B DA mer
TEGHCLOGT FRNGFAMIE 2022000

Obijectives by focus area and application

Development application areas |

Work premises Housing premises
Lifecycle economi- ifecycleecohomical,
cal, competitive, functional, secure
produc-tive work and pleasant
emiron-ments with Irsing environm

Lifecycle management UuUL S
fethods usedto
define lifecycle attributes,
set standards and identify
compliance with standards

EIMs

Development focus areas Building services

progucts enabling the
required conditions and

www.tekes.fi || =

0

TEKES
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VTT IN BRIEF o /
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Support for National Climate Strategy

B 11 1
= '
- J
VTT has prepared a report . ~ for the Finnish Ministry of

Trade and Industry on the teclmolocal development outlook for the
control of greenhouse gas emissions. The report is intended to support
decisions concerning the National Climate Strategy.

VTT has also participated in studies of the the economic effects of
reducing greenhouse gas emissions.

CopyTig It@ WTT 203 R by Peter ekl 12
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Heating energy consumption less
than half of conventional buildings
=> reduced emissions

(Good indoor air and demand
controlled, i.e. adjustable

ventilation

Reduced life-cycle costs

CopyTig It® WTT 2003 PO by Peter Seldl
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Tools for managing life-cycle
costs and environmental — -
requirements =" -

* VI'T Building Technology has developed
tools for calculation of life-cycle costs and
for management of environmental require-
ments, such as a method for dassifying life-
cycle cost calculation methods, a system for
assessing the life-cycle costs of technical
systems and EcoProp system for manage-
ment of environmental requirements

»

I

L A WA T A s LRI T OE— a
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ii:
£

+ EcoProp can be used to numerically define the performance characteristics and
environmental characteristics of a building on the basis of the needs of the property
owner and occupants, and design solutions can be developed to meet the set targets;
the inclusion of life-cycle costs quickly reveals whether the desired level of require-
ments is in conflict with the cost targets

CopyTig It@ WTT 203 R by Peter ekl 1
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Requirements management -

EcoProP

REQUIREMENTS
Aconformity

A1LOCATION
A2 SPATIAL SYSTEMS
A3 SERVICES

B performance

B1INDOOR CONDITIONS
B2 SERVICE LIFE i -
cwnar B3 ADAPTABILITY Pkt
user ——p | B4 SAFETY i
society B5 COMFORT

BS ACCESSIBILITY
B7 USABILITY

C life cycle costs and environmerjtal USE AND MAINTENANCE

pressure i
C1 LIFE CYCLE COSTS ;,

C2 ENVIRONMENTA PRESSURE

ENVIRONMENTAL PRESSURE

A-mmmmmmmem g

B o

PERFORMANCE

Qi

prmm—————p
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PromisE - environmental classification for buildings:

VYentilation

Procedures for avoiding

moisture damages

pekka, huovilai@wtt, fi

CopyTig It@ WTT 203

Procedures for ide ntﬁwng

structures with
moisture damaage risk

Emissions from materials

johanna.zaarvuo@kesko.fi
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HUMAN HEALTH
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RESOURC
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Radon

HUMAN HEALTH VENTILATION
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USE OF HATURAL
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Heating energy

consumption

Electricity

ENERGY

55 %o

ES

30 %o

ECOLOGICAL
CONSEQUENCES

35 %

ENVIRONMENTAL
RISK MANAGEMENT

pekka, huovilalivtt, fi
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consumption

Energy management

proced ures

Water

WATER

15 %

LAND USE

0 %

MATERIALS

0 %

consumption

User specific measurement
and invoicing

Service life

design

SERVICE LIFE

30 %o

ilard, ah o@motiva, fi

Adaptability

Procedures for systematic

maintenance planning

rate 100 %o
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20 %

and finishing material types|100 %o
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50 %
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OIWA, web-based O&M Manual

o

Property data
User feedback
D&M calendar

Monitoring data

y
5.5

Users, Service-
tenants providers
CopyTig k8 WTT 203 Phot by Peter Se k|

Up to date information to all
partners

User feedback and maintenance
history utilised continuosly

Transparent QA

YTT EBUILDING AND TRANSPORT

User Interface for House Manager
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Thermography in building commissioning

CopyTig It@ WTT 203 R by Peter ekl -1}

YTT EBUILDING AND TRANSPORT

CopyTig It® WTT 2003 PO by Peter Seldl
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VTT developes effective tools for Energy g

KuLu

= Monitoring& T argeting
= Benchmarking

= Analysing
= Auditing
= Assessment

Tores pimms b

= Feedback
= Motivation

CopyTig It@ WTT 203 R by Peter ekl 2
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Monitoring = Basis for Everything!

®* Reliable consumption data forms the basis for energy retrofitting and
saving measures

®* Verification of implemented saving measures is impossible without

reliable consumption figures:

©) Energy Saving = Baseline Energy Use — Post Installation Energy Use

* Monitoring can be used to implement the Building Energy Certification
schemes (see Energy Star of EPA/USA)

* Feedback for M&O personnel is the key (basis for motivation, training etc.)

+ Statistics, etc. information, decision makers, designers, users, owners,
authorities etc. etc. must be produced too

CopyTigit® VTT 2003 PioiD by Peter el A
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Support for several languages

b
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STT EUILDING AND TRANSFORT
More professional tools for big organisations:

like Portable Bar S
Code Scanner NI

for effective meter
reading and data
collection e.g. in the
Ministry of Defence in
Finland!

CopyTgit® VTT 2003 PioiD by Peter el b

var
A



418

ERDC/CERL SR-04-26

KULY

Copyright® T 2003

YTT BEUILDING AND TRANSFORT

Photo by PeterSedl

(M)

(4
-y
o
-

Kumulatiivinen veden kuiuty

HEBUEE UL

+ Report Viewer - 1

KuLu

{[Fieke kanta

HELZ1895
HEL45013
FSP40520

Ita-Tap nnl
MATTLIDE
HEL21459

Sibelius-luigo

e AV TN

foodi Ji
HEL217 a
HEL217247 St
HELZ1186 Paki ran yla nslsu Z?n 013 M.ﬂ
FSP40300 RODSKOG SKOLA JA & 17.156 A0
HEL.
L €0 mn tlmls ﬁ
HELZTO07 ™ Toyryhilimmeen ala ,
FSP41050 MATTBY GARD 26, 12!] 14.63
POR 184 TUORSHNIEMEN 22 59
POR 51 TOUKARIN ALA
ESP40490 PERKKAAN KO e e c e
FSP40690  LAURINLAHDEN 14
POR 172 VAHARAUMAN ALAA 92 -13!] 57.03

.,um,,w,.,Mmedﬁatellﬁ
e :

1
1

2
7

!

wmseady o wasters,

kk=kuukausien lkm, jolloin kulutus > 0)

CopyTgit® VTT 2003

Pio by PeterSeldl



ERDC/CERL SR-04-26

419

YTT BUILDING AND TRANSPORT

Modern ICT will be utilised in colla-
boration with Finnish companies!

Copyright® T 2003 Phoio by PeterSe il =

YTT BEUILDING AND TRANSFORT

m Comsel M-Bus solution

Electricity District Heat ~ Water

R

M-Bus
HTTP
u
TCP/IP P
Meter Reading Database =" o
CopyTight® vTT 203 Phot Dy PeterSeidl 2
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| EN50160 | Power Quality Monitoring

Surveillance

TCPIP

GeEEEEE R s R B L T P P

ClOS 90x

Online monitoring
+ Active, reactive and appearant power
+ Yoltage
+ Current
+ Freguency
+ Harmaonic distorsian
+ Zero and negative sequence components
+ DC voltage component
+ Power factor

¢ And mare ..

Copyright® T 2003 Phoio by PeterSe il k|

YTT BEUILDING AND TRANSFORT

Continuous assessment
and improvement of
activities

CopyTgit® VTT 2003 PioiD by Peter el 3
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I Dpdating of basic data (conmumplions)

Monitoring&data collection

e3 * as part of daily MO
Portal . activities in municipalities

2 Dt trangfer I standard interface

't energy

7t economy

't environment

Comparkons, analp: &,
beachma rking

CopyTgit® VTT 2003 PioiD by Peter el
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eManagement

"Setting Targets
*Monitoring of cons.
"Benchmarking

; Saving measures

: Best Practices
Toolbox

: Clearinghouse

. Help

Has

lox]

[
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e3Portal for Municipal Buildings

Engrglatehokkuls on tarkea osa
kestavan kehityksen toteutumista
kunnissa ja kuntayhtymissa.

Tarkaituksenmukaisalla 1a tehokkaalla
energiankaytals vihennetian
iimastonmuutosts sheuttavis
kaswihuonekaasupaastoja ja saastetasn
WIMparstaa myss jalkipolville

e3P palvelun esittelywersion
tarkoituksona on konkraticoida palvelun
mahdolli£ta sisaltos, toimintaa ja
hyadyntamsmahdolisuuka,

Latest News!

10.9.2003 g3

10.9.2002 g3Portaall jalostas
kulutusiykamia
tidoks)

b -4
Y

Motiva

pd svenska | in English

P KULUTUSSELIRANTA
? Perystietos
bulutussaurannasts
* gulyt ants kunni
* Larmmitystarveluvut
kulytusseyrannan tykena
* palvelut 3 ohjelmistot
" KUNTEISTOIEN
ENERGIANKLLUTUS
¥ TEHOSTAM] ;v.:i'mgl
¥ RAMOITUS- JA
TOTEUTUSHMALLEIA

¥ 18 T
¥ TIETORANKE]
¥ DHIEET JA [NFO

I

Energy Management

Kiinteisttin energianhalinta on prosessi, jonka tavoitteena
on yllspitas kinteisttsss hyvat sissolosuhtest ja
palvelutaso mahdalisimman pienelld energiankulutuksella ja
kustannuksilla. Energianhallinta voidaan prosessina jakaa
pitkan ja lyhyen tahtaimen toimintoihin

Enegy Management Strategies
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il
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Pitkan tahtaimen energianhallinnalla pyritaan vaikuttamaan
__eneraiankavton rakenteeseen mm, oitkavakutteisten
| ]

CopyTgit® VTT 2003

Pio by PeterSeldl

a

a
Lataa
energianhalintakuvs
Sower Sount
OUDE0s s,

Irr:

0] [falocalimiona
v

i VvITr
A——



ERDC/CERL SR-04-26

423

YTT BUILDING AND TR

Enegy Management Strategies

State of
the Art

 Motiva J

Copyright® YT 2003
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Long Term Energy Management

Improving the energy efficiency by investing to the new technologies

Short Term Energy anagement \
Effective Q807 of the existing techmigues in Bidg

Consump.
Monitoring

Targets for
monthiy
consumption

Pianning and
implamentation
of retrofits

MEQ improve-
ments and

feedhakc

activiies

pd svanska | in English

¥ Etusivy

* KIINTEISTOIEN
ENERGIANHALLINTA

¥ Julkisia ensrgiankuletustistols
e3P Kulutystic ]

palveluf

[ £-] LESEY Y Qe ith,

* Omingiskultys
cakennusyuosittain

* ominaiskustannus

TOTEUTLISMALLEIA
* TroKaLUuT

* OHIEET 34 INFO

‘iConsumption Information and Benchmarking

e3Partaalin tuottamien raporttien selaaminen
edellyttad kirjautumista.

Kirjautumista edellyttavat otsikot on erotettu
simselld nuolella { » ).

i Kigaudu &3P rarporteintin

Eayithjdbunnug:

Zalasana:
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—
=
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Benchmarking - an effective tool

Specific Consumption of Energy in some Schools of Helsinki
Total cons.
Heating (KWh/m3) year 1999
ih)

Code School 1996 1997 1998 1999

HELZ1187 EKontulan 81,1 83,1 89,4
HELZ 1650 Pukinmien 24,7 87,3 93,5

218
110

HELzZ1645 Pohjois-H £4,9 71,7 86,7 4z

HELZ1186 Pakilan v 44,7 62,3 66,4 270

HELZ21198 Vesalan v 52,6 hE b ] 54,3 L343

= S IR

. . . . | sz8

for Best Practice Dissemination! 531

454

HELZ1143 Jakoméen 41,6 40,4 44, 6 44,3 e ik

HELZ1055 Culunkyl& 45,3 45,3 54,8 43,9 828

HELZ21185 Pakilan a 41,7 42,5 44,2 43,8 765

HELZ1Z36 Kapylan v 35,5 38,0 39,3 a8pE .145

HELzZ1017 Wallilan LR RS 33,6 39,6 (35,6 Lgz
In arerage 47,2 49,1 57,4 50,6

Copyright® VTT 203 Photo by PeterSedl =
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Benchmarking Services:

o Edt View Favoles ook Hep | = |
- _» @ B & @ &M@ | B o B k. @
¥ Stop Refiesh  Home: Seach Favoutes  Histony Mad Prnk ] Discuss  Aealcom
Linkz @] Cusiomze Links @] Fres Holmad @] Ominaisuudet @] 'Windows Media @] Windows
Specific Consumtion of Heating in selected Schools (KkWh/m3)
School n:o 12 (ranking 54/64)
&0
50
W 5choo!
e mo 12
0
20
10 B Average of
choosen
2 schools
=
|&] Done [T [ Local itranet
CopyTight® vTT 203 Phot Dy PeterSeidl k]
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el svenska | in English

* KIINTEISTOJEN | Specific Cong. (kWh/m3) in Schools
ENERGIANHALLINTA

Y TAVATTERUL UTUKSET according to the year of consiruction
. KULUTUSSEURANTA
¥ RIINTEISTOJEN

RGIANKULUTUS

* Julkisia energiankulutustistola
23P-kulutustistopslvelut
* ominaiskulytys kunnittain
* ominaiskulutys
rakennusty ypeittain

[

* ominaiskulytus
[akannusyLIoSTan
¥ Dminsiskustannus
¥ TEHOSTAMISKEINOT

¥ RAHOITUS. 14
TOTEUTUSMALLEIA

¥ TrékALUT
" TIETOPANKK]
¥ OHIEET JA INFO

=

ik

il

D |
[i2] b ek it e binib_cpbiveh. sve IBIF_eweKUGGVES I T —
Copyright® VTT 203 Photo by PeterSedl i
r |

pd svenska | in English

¥ Etusiv o =
¥ e s Energy Auditing

ENERGIANHALLINTA Energiankaytéltasn ja elinkaaren vaihealtazn
* TAVOITEKULUTUKSET erilaizille kohteille on kehitetty ragtaloity)s

energiakatselmusmalleja tarpeen mukaan.

¥ = N
ELLLTUSEELEARTA Esimerkkeina kohteen energiankdyton mukaan

¥ KIINTEISTOIEN rastaltidyista katselmusmalleista ovat pienin
HERG AWK ! rakennuksiin soveltuva Energiakatsastus ja
¥ TEHOSTAMISKEINGT paljon energiaa kayttavin kohteisin soveltuyat
> r energia-analyysit. En elinkaaren vaiheeseen
* Tistgis katselmoiduicts SOpIvIa katselmusmalle;a_ ovat L. H
kohteists Kayttadnottokatsalmus ja Seurantakatselmus. = = -
¥ \laisimm bt imenpiien Energiakatselmus towrmm
SR ¥hteistd kaikile katselmusmalleilie on, etts i?"i’a F;;f:?‘_-’ssﬁ'“-’a’"?a- 4
.,-'—H—U'LLQTE TUSMALLEIA energizkatselmus on aina kokonaisvaltainen Hnterstinoioprosesss sel
x energian ja veden kayton tarkastelu, jonka energia- ja ympanstiasiciden
" TOKALUT perusteella tuodaan esin kannattavat hailintaa.
P TIETOPANKE] sasstitoimenpiteet. Toinen yhteinen piirre
> IQHJE.ET I ‘NF;-. katselmusmalleille on, ettd malit an kehitetty
kaytanntn katselmustytistd saatujen
kokemusten perusteella.
Has
[ @ Energiskatselmus toimii osana
kulutusseurantaa, kinteistdnpitoprosessia seks —
. g energia- ja ymparistbasioden hallintaa,
2 Energiakatselmuksen avulla energiankaytto
i tehostuu 13 entista tehokkaampn energiankaytts
merkitsee sadstb)s energia- ja
b krilk s vesikustannuksissa. -
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Audited School Buildings

Koodi Eahdr

OFV21130 AMK/TELI/Onnentie 18
OPYI1402 Als-Malmin peruskouls
KIV11899 Alekeanternkatu 26.38
OPV21961 Aleksis Kiven peruskoul

OPV21261 Alppilan yliasteen kouhi & hulso

KIVAI900 Armankadun tsdekeskus

OFV21346 Botby hogstadieskols & Blomdngens lze

OPY21294 Brands 1gstadieskols & gymnasium

OFV21920 Cygnaeus ligstadieskola
KIV11053 Dagmannkaiu 6

OPY21966 Elsintarhan ala-ssteen kouly
KIV513508 Ensihmoltolaitos

KIVa1250 Fisla-Haagen sivalanasto

OPV21343 EtelsFaarelan ylsasteen koulu & hukio

OFY21973 Evu-Toslon ylsasteen kouhu & hikio

OPY21332 Gymnasiet Larkan & Haga ligstadieskola

OFV21703 HELE/Kaunsudenhoitoalan koulutusykeikko
OFV21 Ia'.f HELP/Roihuvucren koulutusyksikko

IF_ex=hURRE301

B £ e Favten ™ gt [0 oy it o e s

OPV2I1149 Piblajamien ala-asteen Koulu
SAHEG (KWh, Linkuva 12 kk

VESI (i3, Linkava 12 ko
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YTT BUILDING AND TRANSPORT

Information about energy audits (measures&effect):
| Ee Edt View Favoiles Took Help

e s 9 B A @A G 3B 4 F =
i il Stop  Rehesh  Home | Search Favosles Hustory Mai Print Ed Discuss  Realcom

| Links @] Customize Links @] Free Hotmal @] Oinsisuudst @] Windows Meda @] Windows

Sports hall

Electricity, sum of gliding 12 months

45K
K ot
35K / \
o I i / \
e Cd
Sports hall 1, realised saving measures and s-potential: 2wz
{(kWh/a)
- Decreasing working hours of ventilation  1.127
- Decreasing district heating water 774 ;
- Energy efficient lighting 673 8
- Night and weekend setback 219
- total: 2.793

YTT BUILOING AND TRAMSPORT

Motiva is an impartial service organisation
promoting a market for renewable energy

sources and efficient energy use.

CopyTigit® VTT 2003 PioiD by Peter el [
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WTT BUILOING AND TRAMSPORT

Business ldea

Motiva implements

» the National Climate Strategy,

» the Energy Conservation Programme and

» the Action Plan for Renewable Energy Sources

by activating the market for energy conservation,
energy efficiency and renewable energy sources.

Copyright® YT 2003 Photo by PeterSe il I3

YTT BEUILDING AND TRANSFORT

=< ENGLISH

ENERGIANSAASTOVIIKKO

Enerplnsdistiviikhs  Mbinosalistel  (saflstjal  Tpabhumal  Tiodoeel  EXTAANET

ENERGY AWARENESS WEEK

= At schools
& Examples of avants
#» Tools and material

*6,-12.10,2003

VIIKKD 41

] Dore

CopyTgit® VTT 2003 PioiD by Peter el
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(Motiva
What is an Energy Audit?

» With energy audits we mean a systematic
procedure in existing buildings/ sites/objects
where the purpose is to

» evaluate the existing energy consumption

» identify the energy saving potential and find
the potential of renewable energy sources

» report and make detailed saving proposals

Copyright® YT 2003 Photo by PeterSe il i

WTT BUILDING AHD TRANSFORT
Energy auditing in Finland

Energy saving potential
Environmental requirements
Kioto Protocoll

Government subsidies
for energy auditing,
Motiva Auditing Models

Implementation of renewable energy
sources, energy efficient technology and
efficient energy use.

CopyTgit® VTT 2003 PioiD by Peter el @
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WTT BUILOING AND TRAMSPORT

Subsidy policy

+ Energy Auditing is voluntary

» Following the Audit Guidelines given by Motiva
and MTI entitles the client to apply for audit
subsidies

» The subsidy is specified yearly

* In 2002 the subsidy is 40 % of the approved auditing
costs

» Subsidies for energy saving investments are
available for companies etc. in Voluntary Agreements

Copyright® YT 2003 Photo by PeterSe il )|

YTT BUILOING AND TRAMSPORT

Profitability of the proposed energy savings
measures in the 1 265 buildings reported during
period 1996-2001 (total 8,0 milj. €)

3,5 25

,_.
[}
!
(=

Savings potential{million €)
P

=
[}

[
=

0 0-1 1.2 23 34 45 56 6.7 73 g9 910 10
Payback time (years)

CopyTigit® VTT 2003 PioiD by Peter el 51
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Hiki  Paldite  Emergialinkit

Motiva

Piifisivulle Motiva Oy Toiminta-alueet Yrityksille ja yhieisdille Kulutiajille Kirjasto Julkaisut Uutiskeskus Ekstranet-palvelut

<< ENGLISH Audit T project and Audit 1999
ENERGY AUDITS Conference
* Audit I project and Audit
1999 Conference
» Audit I Project

= Working Group Energy o
Audit, "Operating Agents' auditing duning years 1998-2000, This SAVE 1l Programme

Network® project “Energy Audit Management Procedures (AUDIT)” was
irmplernantad in co-operation with IFE (Norway) and C.R.E.S =

Motiva co-ordinated the first European level study on energy

(Greaca), also involved in energy auditing at national lavel,
The Final Report presents the first theonies on energy auditing
as well 85 national experiences on all Member States. Some
1000 copies of the Final Report have been downloaded from
over 40 countries since the report was published in March
2000,

{AUDIT - Energy Audit Management Procedures, SAVE
Il Pragramme, final report, )

M AUDITS

Parallel to the AUDIT project Motiva hosted the first
international conference on energy sudits, AUDIT 99, in
October 1999 in Finland,

] L B A T -
- e

Copyright® T 2003 Phoio by PeterSe il 52

Hoku Palpute Enu

Motiva

Pifisivulle Motiva Oy Toiminta-alueet Yrityksille ja yhteisdille Koluttajille Kirjasto Julkaisut Uctiskeskus Ekstranet-palvelut

<< ENGLISH Audit IT Project

ENERGY ALDITS |
i - (April 2001 - March 2003)
* Audit I project and Audit
1999 Conference
= Audit 1T Project

= Working Group Energy -
Audit, "Operating Agants' The AUDIT 11 project is the second comprehensive study on

Network™ energy auditing in the Member States, The first study was
carried out in 1998-2000. The main aim of the AUDIT 11

The Goals

project was to start-up long-term and continuous EU-level co-
operation in the area of energy auditing and broaden this co-
operation to cover also the Central and Eastern European
Countries a5 the second step. The main airm was to be met by
the fallawing project phases:

s Update the recently concluded analysis of Member
State energy audit programmes (AUDIT project)

Analyse horizontally (5 crucisl topics .9, suditors
software, training programmes, audit models) the
collected inforration on the national energy audit

programmes in order to find the replicable elemeants,
ideas and concrete auditing tools already in operational
use or under development within in existing
programme schemes

Explore the existing potential arganisations in order to

fond a functional home base for a network of

[ F0 T e intemet j
CopyTight® vTT 203 Pt Dy PeterSeidl =l _
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[»

The Guidebook for Energy Audit Programme’
Developers

Guidebook for Energy Audit Programme Developers
GB_Printversion.pdf, size 834 kB)

The Topic Reports

TR Monitoring and Evaluation: Published September 2002
(AUDIT II Topic Report, pdf, 221 kB)

TR Energy Audit Models: Published April 2003

(AUDIT II Topic Report, pdf, size 309 kB)

TR Training, Authorisation and Quality Contraol:
UPDATED September 2002

(AUDIT II Topic Report, pdf, size 241 kB)

TR Auditor s Tools: Fublished August 2002

{AUDIT II Topic Report, pdf , size 133 kB)

TR Implementing Instruments: Published September 2002 1l
(AUDIT I Topic Report, pdf, 230 kB)

The Country Reports, Group [

CR Austria: Published August 2002

(AUDIT II Country Report - Austria, pdf, 264 ki)

CR Belgium: Published September 2002

{AUDIT II Country Report - Belgiurn, pdf, 247 k&)
CR Denmark: Published Septernber 2002

{AUDIT II Country Report - Denmark, pdf, 245 kB)
CR Finland: Published May 2002

{AUDIT IT Country Report - Finland, pdf, size 1,1 MB)
CR France: FPublished May 2002

@ Y ———
L4 N J

Copyright® T 2003 Phoio by PeterSe il si

AUDIT I

Country Report

Michael Sattler
Final Report 13.12.2002
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YTT BUILDING AND TRANSPORT

Tools for auditors (NIotlwattl software, manuals etc.)

CFINMISH MINITRY BF

* CELVEDIS EKU
ENERGETISKRIA
f AUDITA

o~

Copyright® T 2003 Phoio by PeterSe il

YTT BUILOING AND TRAMSPORT

Profitability of the proposed energy savings
measures in the 1 265 buildings reported during
period 1996-2001 (total 8,0 milj. €)

3.0

3,5 25
2.3 =

2,0

Savings potential{million €)
P

0 0-1 1.2 23 34 45 56 6.7 73 g9 910 10
Payback time (years)

"WVI7
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WTT BUILOING AND TRAMSPORT

Implementing energy saving measures and
investments

-Short pay-back times

- audit customers normally implement and finance energy
saving investments by themselves

-Longer pay-back times
- suitable for ESCO companies

- agreement periods normally 2...6 years
ESCO is responsible for the whole saving project

(financing, saving guarantees, contracting, follow-
up...)

Copyright® YT 2003 Photo by PeterSe il

YTT EUILDING AND TRANSFORT

Motiva's role
promoting ESCO-business in Finland

Energy users

ESCO’s
-Energy saving potential -marketing
-Implementation plans - ESCO-deals
-SUpports

Professionals for
energy efficiency
-Energy auditors
-energy producers

Producers
-Energy efficient products,
-gystems

Ministry of
Trade and Industry
investment supports,

CopyTgit® VTT 2003 PioiD by Peter el



ERDC/CERL SR-04-26 435

WTT BUILOING AND TRAMSPORT

ESCO-project register

» Target to promote ESCO-business
+ Contact information

» Description of different kind and size of ESCO -
projects

» Following the ESCO- business volumes

* beginning : spring 2003

Copyright® YT 2003 Photo by PeterSe il |

YTT BUILOING AND TRAMSPORT

| Motiva J
Situation in 9.6.2003

* Information got from three ESCQO’s
» Total number of projects 25
» Estimated total energy savings

« Steam 42 400 MWh/a
» District heat 18 400 MWh/a
« Electricity 2 500 MWh/a

*» Renewables

» 220 MWh/a oil repalced by wood pellets
« Electric heating replaced by heat pumps

CopyTigit® VTT 2003 PioiD by Peter el 61
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WTT BUILD

Copyright® YT 2003

ING AND TRANSPFORT

Project examples

* heat recovery from industrial ovens

+ heat recovery from exhaust air in industry

* improving the efficiency of a turbine

* replacing electric heating by heat pumps

* improving the control of a cooling systems in ice halls

+ optimizing ice thickness in ice hall

* heat recovery from HVAC

+ 0il replacement by wood pellets

* many different heat recovery project in industrial processes

rlobpribs ¥ A

YTT BEUILDING AND TRANSFORT
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{$F Retrofitting in Educational Buildings

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures

olstaln far specilic In your dlding -“;-_'- :."WE

sty more than 30 alieady ietofited buildings and used technologies m

compane your own building Goiednational average [EETEETSEE

dpvelop an enargotic mirafit concept far your bullding |
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Annex4( (http://www.commissioning-hvac.org)

3 Nouvelle page 2 - Microzolt Intemnet Explorer

| Be B YVew Fowdes Lok Hep IR |
=]
Commissioning of Building HVAC Systems
for Improved Energy Performance
Annex 40
g oo A research project within the framework of
,, Wil one The Energy Conservation in Building and Community Systems (ECBCS)
Bumgse
s ) Work orapnisation
] Work programme
s ] -m FProgram of the International Energy Agency (IEA)
Private area —
Password P
— = v l ' 7T
Copyright® VTT 203 Photo by PeterSedl 6l
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Partnership and networking

Partners focus on their core expertise

Building service
suppliers = Total
accountability for

R B

0O healthiness
O infermatien technology

Customer = Building

owners and users focus on

their core business and thus
improve

[ user friendliness
[ operating conditions

O energy efficiency O safety
O comfort s O adaptability
O productivity : ; [ energy efficiency
O user service Cooperation U reportability =
O partnership e o
O model agreements/ p
game rules
O shared benefits

O lifecycle economics
O needsiconditions
O environmental friendliness

CopyTgit® VTT 2003 PioiD by Peter el O image [
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YTT BUILDING AND

CASE

uninkaantie Senior Secondary School,
and Public Swimming Baths

YTT BEUILDING AND TRANSFORT

’
Sports Hall\

The City of Espoo will purchase a functioning entity

Efficient and diverse services ~~

\ High-quality productive conditions/

A /[

The client’s process

CopyTgit® VTT 2003

wlegant functioning desigy

L

Pio by PeterSeldl
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YTT BUILDING AND TRANSPORT

Kuninkaantie Senior High School

First public and private sector partnership project in Finland

The City of Espoo:

+ purchases maintenance and user services from the project company
+ pays only for services provided

+ 28-year collaboration model, 25-year service agreement

+ with the objective of transferring an optimum amount of project risks
from the city to the private service provider

Service production to be launched in the autumn of 2003.

Copyright® T 2003 Phoio by PeterSe il -

YTT BEUILDING AND TRANSFORT

Roles and functions

FINANCING
PARTIES

PROJECT
COMPANY

OWNERSHIP AND
MANAGEMENT

BUILDING - _ MUNICIPALITY

Educational
Services

SUPPORT
SERVICES |

PROPERTY CARE

SUPPORT SERVICES

CopyTgit® VTT 2003 PioiD by Peter el 6
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Agreements and contracts

Land Rental Agreement
Agreement on Purchasing Rights

Financing
City of Espoo company

ABB Credit Ltd

Service
Agreement

o Contracting
‘{‘{:BB(\& Agreements

Partnership
Agreement

Project Company
ARANDUR Ltd

Partners

*NCC Finland Ltd

=Sodexho Ltd .
Sub-contracting

-ABB Lid Agreements

Sub-contractors contractors

MCC, Sodexho, ABB, ICL Invia,
Elisa Communications

Copyright® YT 2003 Photo by PeterSe il m
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Thanks for your attention!

CopyTigit® VTT 2003 PioiD by Peter el il
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Thank you for your attention!

Jorma Pietilainen (www.vit.fi)

tel: +358-400-446258, email: jorma.pietilainen@vtt.fi

Co-authors (contact information):
Markku Virtanen (www.take-finland. fi)

Pertti Koski (www.motiva.f1)

Lars Hamberg (www.comsel.com)

Timo Kauppinen (www vtt.fi) ’
Veli Mottonen (www.vtt.fi): \
Pekka Huovila (www.vit.fi):

Copyright® YT 2003 Photo by PeterSe il 12
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BIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNON

o6 i R peFlarmane af baililing

|

Building Energy Certification
Energy Audit Procedures
New Building regulations

CopyTgit® VTT 2003 PioiD by Peter el ]
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EUROPEAMN

EHERGY EHIRGRHENT

AL IERTHETS

Labeling

18,3,2003

Energy Certification

Ratennustunnus:  04901000140001065

Likiopoite: WUORIMIEHENTIE §
Fostiosaite 02150 Espon
Hiskanai sl 656 m2

Kemosaly TH50 mE
Huonesstoala 7650 m2

Eakarnustilavaus: 35320 m3
Earraksia; 4
EEytradnotovuasit 1975
Eayttotarkedus: 532
Earttdmbard; 4

Energian kulutuksen arvosana

VEhan dhergsa kuluttiva

|

] Dooe
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Energy Savings Performance Contracts - Vehicles and Financing
Options

Presenter: Mr. Buster Barksdale, SAIC
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Contract Vehicles
for
Energy Contracting

8 Oct 03 Facilitating Teaming
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Agenda

e Performance Contracts
* Contract Vehicles

» Financing

8 Oct 03 Facilitating Teaming

e
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Performance Contracts

« ESPC
« UESC
» GSA

8 Oct 03 Facilitating Teaming
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Retrofit Costs per Contract Option

Proposal
Pertormance ESPC
(uarantee
M&YV
Maintenance
Minimum 1 Utility
| Cost of Money | Contract
Lease/ o Aﬂ?lYSiS
Purchase Equipment
Installation
Engineering
Ve o
8 Oct 03 N~ eaming 4
E=.7/=j
7= i— Contract Vehicles
+ USACE
+ DOE
« GSA

8 Oct 03 Facilitating Teaming 3
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v /='*TContract Vehicles
USACE

* Types
— 4 State
— 46 State

* Access
— USACE with basic funding

» Advantages/Disadvantages
— Large Experienced Staff

Understands Army

Ties into USACE Infrastucture

Costs most to Installation

Slow Execution

8 Oct 03 Facilitating Teaming 6
= i MJSACE Contracts
4-State Area 46 State Area

(GA, SC, NC, VA) (Remaining states plus DC and Puerto Rico)

Co-Energy Abacus

Duke Solutions CMS Viron

Honeywell Duke Solutions

NORESCO Energy Masters Intemational

Select Energy Honeywell Intemational

Systems Corps Johnson Conftrols
NORESCO

Select Energy Sendces
Sempra Energy Senices
XENERGY

8 Oct 03 Facilitating Teaming 5
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EContract Vehicles
DOE

* Types

» Advantages/Disadvantages

— Regional

Access

— Local CO
— DESC
— Other CO

— Lower Cost

— Flexible Execution Through any CO
— Faster Execution

Does not Speak Army

— Need Facilitators
8 Oct 03 Facilitating Teaming 8
_———
TR S DOE
Westem Central Midwest Southeast | Mid-Atlantic | Northeast
Honeywell Duke Cogenex Duke Cogenex Honeywell
Johnson Honeywell |Duke Energy Masters Honeywell Invensys
NORESCO |Johnson Johnson Honeywell Invensys Johnson
Sempra NORESCO [NORESCO |Johnson NORESCO NORESCO
Sempra Sempra NORESCO Select Energy |Select Energ
Sempra Sempra
XENERGY
8 Oct 03 Facilitating Teaming 9
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Geothermal Photovoltaic | Solar Thermal Bio Mass
Constellation Select Energy Industrial Solar |Award in January 2002
Duke Sempra
Energy
Performance
Senices
Enron
Trane

8 Oct 03 Facilitating Teaming 10
e — =
EGontract Vehicles
GSA

* Types
— Basic Schedule

* Access
— Local CO
— GSA Dallas Specialized CO
— Other CO

*  Advantages/Disadvantages
— Fastest Execution
— Least Cost
— No Technical Support
— Lack of Contract Vehicle Familiarity
— Needs Facilitator

8 Oct 03 Facilitating Teaming 11
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E Contract Vehicles
GSA

o ID/IQ Contracts offering a Wide Range of
Products and Services at Commercial Prices

» Best Value
» Commercial Practices

« Contractors may team with other Schedule
contractors to offer a Total Solution.

8 Oct 03 Facilitating Teaming 12

E Contract Vehicles
GSA

« Simplified Ordering Procedures
+ Flexibility

e Maximum Order Provisions

+ Price Reductions

+ Blanket Purchase Agreements
* Teaming

* Purchase Card

» Socio-economic goals

8 Oct 03 Facilitating Teaming 13
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= A vehicle for developing, financing, and implementing
comprehensive energy/water-conservation projects
for federal facilities

= Utilities provide up-front project funding and
agencies pay for the services over time on their utility
bills

=  Utilities have a long-term interest in their customers,
and that's helped us get great deals that meet our
needs.

8 Oct 03 Facilitating Teaming 14

e

=L UESC

= Financing

= Minimizes time and resources required for
procurement

One-stop shopping for turnkey project

Dealing with known entity

Payment through utility bill

Flexibility in contract terms

8 Oct 03 Facilitating Teaming 15
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10 USC 2865 and 2866

» May enter into "sole source” procurement from
gas or electric utilities to design and implement
cost effective demand and conservation services

» May implement projects with a positive Net
Present Value (measured over a period of 10
years or |ess)

= (Can count water cost savings in their economic
analysis

8 Oct 03 Facilitating Teaming 16

Financing
o3l 3Tty
+ BPA
» [.ease
» Enhanced Use Lease

8 Oct 03 Facilitating Teaming 17
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A Summary

* Plenty of Options
* Need Facilitators Regardless of Option

» New Guidance will Help Process

8 Oct 03 Facilitating Teaming 18

452



	Session 7:  Energy Saving Performance Contracts: Forms and F
	Overview of Activities Related to Energy Efficiency Improvem
	Energy Savings Performance Contracts - Vehicles and Financin


