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Facts about energy metering and billing in
Finland - current situation

e Ca. 100% electricity is hourly metered
* Electricity is monthly billed based on actual consumption

* More than 80% district heating is hourly metered
— In total, more than 90% district heat is remotely read (i.e. monthly consumption data in 10%)

* District heat is billed monthly based on actual consumption

— monthly billing is typically carried out based on actual consumption also when the DH-company doesn’t
have smart metering

* Bills are commonly sent electronically, directly to the bank, customers often have direct debit
system

* Energy customers have access to their hourly measurements via online services
* Interface at the meter for real time consumption data is always provided on customer request

* Energy customers receive a consumption report yearly
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Examples of delivering data
and monitoring consumption




Case: Fortum — web & mobile

* My Fortum — Customer portal

Explore more

— Portal for Fortum customers (electricity and heat) B moices ]y conac
— Customer can see and manage 76709 i
* Electricity and heating consumption (day, week, month, year)
* Invoices

* Contracts

Contract s vake

Mansge contracts orInfcem sbout moxing

Customer service

Contact us!

Psasa g s fescbackt

* Fortum — Valpas: Tool for detailed district heating

o
+358 10 45 66080

consumption reporting AR p——
— District heat consumption (year, month, week, day, hour PY—— sesnen reos
ption (y Y. ) _ o [ e [ ) (o (RN
— Consumption comparison between years T - B :

District heat management

Hourly district heat

— Measurement data (supply temperature, return temperature, =
temperature difference and outside temperature) o

— Setting yearly target for consumption (%)

— All data can be exported to pdf or csv file — . I I I I I | I I I I ‘ ‘ ‘

mnaz. 16.12. 2102, 26.12. 3102,

Feedback Selected series
@ Temperature ® f/ .DW Toble Create PDF
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Fortum Valpas — online data

Valpas

Hourly district heat consumption

L 44l
Energy tracking o il i
District heat manogement
Mwh
Hourly district heot !
consumption
District heating measurement
data o
Comparison [
05
Plan [-]
Settings ° o
Topical
o
11 3 5.1
Feedback
Close reporting

District heating measurement data

Topicol IRE 6.1
Feedbock Selected series

% @ Supply temperature 7] @) Retum temperoture
Close reporting

M @ Temperature

[ ]l

B

@ Temperature difference

(o]

Az

AERN

\\. Diagram  Table

Creote PDF

Add note

Valpas

Energy tracking o
Comparison (-]
Compare years

District heating comparison

Settings L]
Topical

Feedbock

Close reporting

e

v. 1121809

Valpas

Energy tracking o

Comporison o

Plon o

Target

Settings (]

Tapical

Feedback

Close reporting

=)
v.1..21809

m
Mwh

Compare years ‘ O

Years in comparison

LY
400 0
200 20
200 o
180 0
o -0
¢ L [ ] L]
Selected series
B Temperature | Diagram | Table Create PDF
[
Target | @~ ‘
Period
Mwh
a0
300
200
™
o
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
-10%
LIl e
-100 % =

100 %
Change per year: -190 MWh Monthly average: -16 MWh erja Tiitinen 4.2.2019



E-report — monthly consumption report

e Easy monthly e-mail report for district heat customers

* Information of consumption point (previous month and year)

Monthly invoiced and weather corrected consumption
Consumption trend (last 12 months)

Consumption compared to similar consumption points
Estimated yearly cost compared to budget

Specific consumption (kWh/m3)

Valuation of heat substation functionality based on return
temperature

Kaukolammon e-raportti joulukuu / 2018

Katutie 1, 00000 EsPOO
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Kaukolampowvedan jaahtyma kertoo kuinka hyvin lammonjakolaittest toimivat

— Vertailuryhma

Luo Excel

dos halual tistaa IdIIlBBlOSI [kunnen esim. pitssan

ran ja varmistua sasie
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Annual consumption report

L . (._ fortum o KAUKOLAMMON KAYTTORAPORTTI
Yearly report for district heating customers (sent caytiopaikan rimi e reaors
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Case Tampereen Sahkolaitos - II

@ My consumption

2015 2016 2017 2018

4442 KWh 10270 kWh 9409 KWh 9301 kWh

Customer portal — web & mobile

e Consumption: yearly, monthly, daily,
hourly
— Average outdoor temperature

e Comparison with “typical” and “low
consumption” customer

Q How to navigate?

GotoFive year view
Year 2018, 2016, 2017, 2018, 2018

Q Comparison options

- General
Forecast
— Typical dwelling in your area
— Low consumption dweling in your area
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Annual report

e Posted to the customer

* Customer information:
— building data (volume, area,
amount of dwellings)
* Summary of payments

* Summary of consumption,
comparison with previous years
as well as similar customers

13Q Givshiss

KAUKOLAMMON KAYTTORAPORTTI
18.01.2018

Ka alkka: 083100
Lampataio
Voimakatu 17, 33100 TAMPERE
Aslakas- ja
Aslakasnumero: 1003280
Tolmitussopimus: LTD0332
Littyman laskutiesvesivina: 4,80 m'h
Liittyman mitoitusteho: 318,00 W
Klintsiston tlsdot: Muut fuc
Lammitetiava pinta-ala: o m* Asuniofen lukumaara: Q0 kpl
Lammitetiava tilavuus: 22066 m* Toimitilojen lukumaara: 1 kpl
Rakennuksen pinta-ala: 5142 m? Rakennusten WkUMaara: 1 kpl
Rakennuksen tlavuus: 22066 m*
Vuoden 2017 utu t
Tehomaksut (alv 24%) 9B805,92 EUR Keskihinta (alv 24%) 84,71 EURMMWH
falv 24%) 295996,69 EUR
Maksut ynteensa (alv 24%) 39602,61 EUR
2017:
Lampoindeksl; 22,3 KWhim® Katso sojen lam; o
ominaiskutus: 21,3 KWhim*

Mitatiu kulutus (jaksotetu) [MWndki] 01.01.2015 - 01.01.2019
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K funnus-, malll ja
17502 UHSI-ASZC-FIDO-E6.0 Asennetina: 09.04 2008 21042015
61536448 MCAD2IUFED Asennetina: 21.04.2015

iV

Rakeanuksen i 5 =
VEOR | 215 216 017
Km’ KWhim' Kinim’ Km’
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Erilisel pientalot 1045 - 1055 45 45 46 45
1955 - 1965 44 47 a8 46
1966 - 1975 39 46 R 41
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1985 - 2010 38 41 a0 33
2011 - 23 25 28 5
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Rivt-ja ketjutalot 1048 80 [ [7] [T
1955 - £ 58 a9 49
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osoite
i Y on kootty kax ietoja nejan
vuoden gjalta
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vertailuryhman lampoindeksii
Ominai Omis on ki suhde Kii
tilavuuteen
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Case: Caruna (web & mobile)

* Customer portal
— Customer can see and manage
* Electricity consumption (hour, day, week, month,
year)
* |nvoices
* Contracts

* Consumption reporting
— Consumption comparisons

— Breakdown of payments _um||||||11.1|j|||||‘|I||||I|||III

201 21 261

WA Sibkivers B Sieron energiamaksu B Siirron perasmaks
.

w - - -
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Kulutusraportointi

[ J
B st o i e a S e . u u n n e r I a W e
e
‘oit tarkastella slempien kaytbpaikkojesi kulutustistoja t3sta.

i3 olevasta kuvasta voit valita haluamasi tarkastelujakson hiirelld maalaamalla.

Kulutus
Yldrinne 13 b (S3hkd Tarkastelujaksolla
( ) 2700 K\Wh
Tarkastelujakso: 26.12.2015 - 27.1.2019
Tarkkuus
Wuos: Kuukausi Viikko Paiva ®  Tunti Raporttitilaukset @

Halutessasi lahetamme tietoa kulutuksestasi sahkopostisi

wilkoittain tai kuukausittain.

Vertailu @

“Woit wertsilla eri jaksojen kulutusta.

Ya Paiva

= Edellinen Seuraava =
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Case Helen

Already year 2015....

» Front page
‘Your consumption
Compare

Plan
Your notes
Tips and links
Settings
Feedback
Tell your friends

L]

Energy consumption in October 2011 totalled
23,8 MWh (15,0 % less than in the forecast). In
October 2010 energy consumption totalled
29,8 MWh.

Vattuniemenkatu 25 rak 2
00210 Helsinki (21046)
B4

o]

Front page
» Your consumption

Compare

Plan
Your notes
Tips and links.
Settings.
d Feedback
yllatt. Pel
18.04.20
Suljin ke:

Tell your friends.

[valmis

District heat monitoring

With this report, you can monitor your district heat consumption in the metering point

Period O

Five years

Year

Month

Week
» Day

Vattuniemenkatu 25 rak 2
00210 Helsinki (21046}
hd

District heat monitoring

Front page
» Your consumption With this report, you can monitor your distict heat consumpt % Helsingi
Compare Period Display accuracy for

(=) Years
() Vears as months

-z » Five years

Feedback

Your notes Year
Tips and links Monin Display aiso
Settings ey [_] Display outdoorte
Display calendar ¢

(RezalRy Day u District heat monitoring
Tell your friends Front page

o » Your consumption

360 Compare Period

300 Plan (=) Two weeks as hours

240 Your notes () Twao months as days

" Tips and links

120 .

Settings
60

Display

EI ‘Supply temperature .

(v Return temperature [l ©

[v] Water flow utilization rate [l &
[v| Qutdoor temperature [

&

hd

The report provides reference values on ifthe consumption remains within the expected values.

[_| Display calendar entries

Vattuniemenkatu 25 rak 2
00210 Helsinki (21048)

£ Aw L

More lukewarm pipes that come with the curves
are the reference group values, which you can
use for comparing your consumption with others.

c ‘ Consumption 14.2.2011 - 27.22011 () ’
Tell your friends
120
Vattuniemenkatu 25 rak 2 o 100
00210 Helsinki (21046) @ n
- PR YR Y WA T W
i Y a1 VS WA W .74 (i
|V A
40

4447 Helsingin En

vattnien 4777 Helsingin En

00210 He

&

Reference group report

Front page

Your consumption In the report, district heat consumption is compared with the district heat consumption of the

Front page

District heating budget

I

.

Vattuniemenkatu 25 rak 2
00210 Helsinki (21046)

120
100
1]

G0

»Compare — Your consumption On this page, you can create a budget for one calendar year. The budget will automatically be saved when it is prepared. g
Plan In normalised values, the impact of outdoor Compare
(=) Yearas months temperature has also been taken into account. The = Annual forecast | 2011 Energychange % o (] Consumption forecast L
Your notes () Tenyears reference group consists of similar buildings (same » Plan a— .
purpose for use) built in the same decade. || Display calendar entries Price change % 0 T
Tips and links || Display calendar entries VeI e S
y Fees according to the forecast [
Setlings Tips and links
Feedback Settings Consumption forecast 358 0 MWhiyear 0 Fees according to own forecast l
© Khim® Consumption 172011 - 1212011 & T (ErEEsl R itz
Tell your friends Feedback Fees according to the forecast 16 094,0 €lyear e | |
Tell your friends Fees according to own forecast 16 094,0 €iyear
HWh Budget for the year 2011 €
50
2800
a0 B 2400
2000
30 - -
1600
20 1200
800
10 g
400
0 0
January January March May July September November
February February April June August Oclober December
Time
Lz L~ | Create a calendar entrv | | Create PI |
T T T T =L lustett sivustot % 1ones




Examples of advanced services
based on energy metering data




Technical information

(for professionals)

Case Tampereen Sahkolaitos

* Hourly measured data
— water flow
— capacity

— district heat flow temperatures
(inlet and outlet)

=) Possibility to analyze the
operation of substation and
heating systems
* faults or leakages, incorrect

adjustments in building
automation, etc.

=== Base data for dimensioning a
new substation

Teho KW

180

100

% Laskutusvesivirta -29 C mitoitusulkolampaotilassa on 1.4 m3/h
E .
@ e T - ) 0 Tuntiluennan vitaamatiedot
E 1.4 ‘.I‘ " Y Fam cﬂt]}_j, 20 e s |
§ | 1 '
|

E 1M1
= | - i
@ I o0 g :
§ D&+ : % 4 'r%bjﬁ%w%};ﬁ n.l R
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!E | A
e |
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% o ] | ] ] [ ] | ] ]
' _an R -0 AR AN R n R 10

Lammédntehotarve -29 C mitoitusulkolampdtilassa on 120 kW
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| T o
=
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]

|

1

|

|

|

: 1 1 1 - 1 — 1 1 1 1

-30 -25 -20 -15 -10 5 0 5 10

(& Jadhtyma mitoitusulkolampdtilassaon 75 C
o 1204
;E‘_ 100 | ! “fﬁwwﬂ%m‘-w 2”,'!“;'?"" A ; 0 Tulalampitila
E : T SO T PaluulEmpstila
T ggr | —
= |
B g0F |
B 40 -
5
S 20r
o
a G | | | | | | | |
< -30 =25 =20 -15 10 ) 0 5 10

[
(%]
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Technical services — maintenance and 24/7
services (case Elenia Lampo6)

Ominaisteho [W/m?]

e g S R Examples of detected faults
* Leakage in customer’s heat exchanger
* Regulator for domestic hot water is broken.

* Incorrect adjustment in air conditioning forgotten after
a temporary requirement

Ominaisteho [Wim?]

Jashdytys [C]
110

o0

m3ih

Lampdtila [C]
VI jd THunen “4.£.£4U1T

T T T T T T
Lampotila [] -35 -30 -25 -20 -156 -10 -5 0

lampéatila



About temperature correction and
reference consumptions




Monthly district heat demand
- six times more heat needed in winter months
than in summer months

GWh :
Year 2018 was in average ca. 1 °C warmer

than 1981-2010 normal period.

February and March 2018 were ca. 3 °C
colder than normal year which meant 10%

4000 - to 15% higher district heat consumption.

3000 -

February and March 2018 were over 5 °C
colder than previous year which meant ca.

2000 - 30% higher district heat consumption.

1000 -

In summer months (June to August) district
heat is mainly used for heating domestic
hot water.

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec

Theoretical consumption 2018 if it had been a
m 2015 m 2016 m 2017 m2018 "normal" month in temperatures
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Temperature correction of heat
consumption

Energy consumption can be corrected with the help of heating degree days or average outdoor temperature
— Motiva has launched detailed guidelines (only in Finnish)

https://www.motiva.fi/files/12186/Kulutuksen normitus Laskentakaavat ja -ohjeet Motiva Oy 12-2016.pdf

The comparison makes it possible to compare heat consumption between different years and also with other
energy consumers

However, the correction with sufficient accuracy can only be done on yearly consumption

Also monthly consumption can be corrected if

the share of heating domestic hot water is measured or can be calculated or estimated
I” heating months (old buildings from ~October to ~April, in new buildings from “November to ~“March)

the building uses only one heating source (e.g. heat pumps in district heated buildings tend to “confuse” the monitoring)
there are no big, varying inside heat sources

during “actua

all major renovations are informed to the energy company

If the temperature correction does not give a correct outcome, it confuses the customer and may cause mistaken
measures.

19 Mirja Tiitinen 4.2.2019


https://www.motiva.fi/files/12186/Kulutuksen_normitus_Laskentakaavat_ja_-ohjeet_Motiva_Oy_12-2016.pdf

Example: Measured hourly district heating
consumption, building with district heat and

ground heat pump

Heat consumption, kWh

100
90
80
e ' 70
. 1
. 'I‘
-30 -20 -10 20 30

Outdoor temperature

20

District heat consumption
doesn’t vary oigically based
on outdoor temperature
while heat pump functions
in unexpected manner.
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Reference consumptions

- average or thrifty

Vertailutaulukot - ETSI TALOUTTASI VASTAAVA RYHMA

Muut kuin sahkélammitteiset asunnot - vertailuluvut

Asukkaiden lukumaara 1 v '3 14 5 6
Asunnon tyyppi : :
Omakoti tai tavainen kaytto 3500 4500 |5600 :6600 | 7600 8600
paritalo keskimaarainen kaytto 5000 ;6000 :7000 :8000 : 9000 : 10000
Rivitalo saastavainen kaytto 1730 12700 :3200 :3700 : 4000 :4200
keskimaarainen kaytto 2400 3700 4200 :4700 : 5000 5200
Ker ainen kaytto 1090 12000 ;2500 :3000 : 3500 ;3700
keskimaarainen kaytto 1500 ;2500 (3000 ;3500 ;4000 ;4200

Sahkolammitteiset asunnot - vertailuluvut

Asunnon pinta-ala m 2
Asunnon tyyppi

Omakoti tai paritalo

alle 40 | 41-60 |61-80 :81-100 |101-120]121-140/141-160: 161-180:181-200/201-

{5245 18694 (11736 13475 (14779 16083 (17822 119517

saastavainen kaytto 2657 : 220
keskimaarainen kaytto 4872 17431 110867 ;13910 |16 083 |17 822 (19560 121299 23420 259
Rivi- tai kerrostalo ' | : | | H ' '

saastavainen kaytto 2168 ;5000 ;8600 ;11700 ;13300 ;14400 ;15500 ;17 100 ;18700 ;210
keskimaarainen kaytto 4426 17500 ;11100 ;14200 {16300 ;17900 :19500 :21 100 123200 1255

RV V.

Taulukko. Kayttéraportissa annettava vertailuryhman lampasindeksi kWh/m?=.

3

Rakennusluokka
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* Based on research made by Finnish

Energy, couple of tables on reference
consumptions have been published to
support the energy companies
services

* Tables show energy consumptions

based on broad sampling of
measured data:
— electricity consumption in one-family
houses heated with electricity or
apartments with other than electric

heating; different floor area;
different amount of residents)

district heat consumption in
apartment buildings (buildings of
different ages; different zones)

The data should be updated regularly

Energy companies may not have
enough data about the customer — it
may be impossible to show the
correct reference consumption.
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Future outlook




Billing information and consumption
reporting

Development of consumption reporting should to be based on customer dialogue

* form, level, amount of data, etc.

different kind of customers expect different kind of service

at different periods of life cycle customers need different type of information

too detailed regulation can prevent companies to introduce forward looking
customer service

it should always be possible to do things better than the regulations require

The aim at better customer experience — market pull
Regulation in goals, not means - no (too detailed) regulatory push
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Some thoughts about foreseeable future

* New technology enables new services
— 10T, enhanced demand response
— machine learning, artificial intelligence
— platform economy
— DataHub

* New actors coming to the energy markets — third parties (ESCOs etc.)
— competition promotes also the services of energy companies

— cooperation with third parties is a possibility to expand the energy companies’
traditional business

* Free of charge or subject to a charge?
— energy companies’ obligations to offer “free” services in open markets?
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Thank you for your attention!

Mirja Tiitinen, Finnish Energy

tel. 4358 50 434 6994
@Mirja.Tiitinenl
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