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100 years DK DH history in 1 minute

1897 - 1903

A Impossible to find areas for landfills
Inside the boundaries of the municipality
of Frederiksberg.
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De nmar k 64p Ceaviese35 Years Ago

A 1973-74 oil crisis

.lll._i..__L.L'

A 2 countries were more than 92 %  fji _ O @[ w rza r-s: ':
dependent on imported energy: || S TN 1 U O LU 6 D it
Japan and Denmark (oil and coal) ST g e Y

A Sharply rising oil prices caused
economic crisis and high
unemployment.

A matter of national security and top economic
priority to embark on new sustainable solutions
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Today 1 35 Years Lateri Main results DK

A Net exporter of oil and gas.

Waste incinaration plant

il | 4
CTR pumpny

' Pumping stafion
al exchanger station

A Lowest energy consumption per GDRunit
in EU.

A Highest contribution to electricity from
new renewables (non-hydro RE) in the
world.

A Most efficient clean coal technology world
wide.

A Leading nation of advanced energy
solutions (district heating and CHP, wind
turbines, biomass plants, energy saving

technol ogi es ¢&)
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Heating Installations in Dwellings
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Production of District Heating

by Type of Producer
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VEKS- opstart 10-2-1986
Her graves - DanThor - TuboTec leegger rorene
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Waste Incineration plant “{\V_/lﬂ V,\Q“)

1985

Local heat plants
(Qil, coal)

Local
heat plants

(oil)
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Avedgreveerket
CHP Plant
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CHP Plant Waste Incingfation plant
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&l Pump station

Heat exchanger
stations

Local heat planfis

(Qil, coal) Local

heat plants

(oil)
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Hoje-Taastrup

E Vallens
KARA/NO EREN m

Greve

18 municipalities
AVV

4 integrated systems
500,000 end i users

34,500 TJ (9,600 GWh,
32,700 GBtu)

NN S

B CHP Station

A Incineration Plant

== Transmission pipeline

@ VEKS district heating area

@ CTR district heating area

@ VF incineration district heating area
District heating — steam
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Production

Transmission

Consumptiory Distribution

Eksport
Stati

District Heating

Principle

Pumping Station
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Heat Peak Load
Exchanger Boiler

Consumers
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A Increase the flexibility of
production facilities.

A Possible to produce electricity
when prices at power market
are high, but heat demand is
low.

A Possible to produce heat
during night time when heat
demand is low.

A Heat demand in the morning
peak can be covered partial
from reloading the heat
storage tank.
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Why built a heat storage?

A Increase the flexibility of production facilities.

A Possible to integrate DH and wind power by using electricity for
water heating when electricity prices are low.

Photo: Vattenfall ENERGI TIL DIG PA VESTEGNEN
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Why bullt a heat storage?

Al mprove the DH
opportunities for making
business at the market for
power regulation.

A Avallability payment for having
engines standing in reserve to
start-up, when the electricity

system needs up-regulation.
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Why built a heat storage?

A Smooth the heat demand

A Smaller pipe dimensions in the
DH network.

A Reduce the pumping costs.

A Reduce the need for peak-load
production.

A Possibility for reduced flow
temperature.
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Auning DH Company

A Heat accumulators

A Capacity of the small one to
the right: 400 m 3.

A Capacity of the larger one to
the left: 1,000m 3.
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A Heat accumulator with an
effective volume of 1,200 m3.

A Height 14.5 m.
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Helsinge DH Comh

Heat accumulator with an
effective volume ¢
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Energy Viborg

A Plant:

A CHP cC
A Power capacity of 57 MW.

A Heat capacity of 57 MJ/s.

]_I Skorsten

A Heat accumulator:

A Effective volume of 19,000 ms.
A 900 MWh heat
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Volume: 22,000 m?3 each
Heigh: 50 m
Temperature: Max 118°C
e i, Load and reload: 330 MJ/s

Photo: Energi E2 ENERGI TIL DIG PA VESTEGNEN
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Load dispatching

A -2008

A The duty to secure the optimisation of
the total heat and power production in
Greater Copenhagen (CPH) belonged
to the power company DONG Energy.

A Asa consequence of the liberalisation
of the electricity market the company
Vattenfall bought on of the CHP plants '
in CPH. &

A Two power companies in competition
with each other on the DH market in

CPH.
A Another body had to take over the
responsibility for securing the total

optimisation of the heat and power
production.
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Varmelast.dk - Background

A Four different main principles of load
dispatching and pricing were analyzed:
AThe preconditions for an efficient, liberalised
DH market is not present in the Greater
Copenhagen area's DH system. Producers will
have market power, which gives theoretical
possibility of increasing DH payments with up to
30 million Ulyear.

AThe economic impact of splitting the heat
market in two areas  supplied by each
producer could be increased DH costs in size
from 4 to 10 million U/year. This is because the
DH transmission network is not utilised optimal
with this principle.
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Varmelast.dk - Background

A Four different main principles of load
dispatching and prizing were analyzed:

Aone single heat price / volume agreement
would also likely lead to increasing DH prices. Such
an agreement would not address the fundamental
problems with collaboration between commercial
producers on load dispatch.

A One coherent market with DH companies as
load dispatchers based on an overall
optimization of heat and power production and
agreed sharing of the benefits coming from CHP ij
production seemed to imply most advantages and &
fewest disadvantages for the DH consumers. =

g a
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Varmelast.dk (Heat-load.dk) N VEKS

An important DH operator in Greater Copenhagen

A 2008

A Concrete cooperationi named
Varmelast.dk - between the DH
companies in Greater CPH- VEKS,
CTR and KE- started.

A The task for the cooperation was to
secure the economical optimisation
of the heat and power production in
Greater CPH.

A Varmelast.dk went into operation 7
January 2008 by taking care of the
optimisation of the water based DH
system.

A Since 27 April 2009 Varmelast.dk has
also been responsible for
optimisation of the steam based DH
In the area.
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Varmelast.dk - Responsibllity

A Planning the next operating day in
collaboration with the owners of the
CHP plants.

A Adjust the heat-plans at 8 am, at 3:30
pm and at 10 pm.

A Daily operational monitoring. |
A Developing tools for joint optimisation. 'g
A Securing the necessary data base.

A Cooperation with VEKS and CTR
control room and back office functions :
for each of the three companies 1 fore,

- Transml§sl9n pipeline

® VEKS district heating area
® CTR district heating area
a n @ VF incineration district heating area
b " District heating - ste:
5 n
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Varmelast.dk - Challange

A First and foremost maintain
confidentiality between the parties,
who also acts in the electricity
market.

A Ensure an optimal production of both
electricity and heat, taking into
account priority heat from waste ' *
Incineration plants and the
geothermal plant.

A Ensure that three Integrated DH
systems play together and that all
customers constantly around the
clock are supplied with DH.
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Varmelast.dk i Daily heat-plan

A The heat-plan is based on heat
demand and the total production
costs.

A The tender procedure for the next day
starts before 8 am when forecasts for
next day's water and steam
production are sent to the producers.

A Later Varmelast.dk receives tenders
from both producers.

ENERGI TIL DIG PA VESTEGNEN
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Varmelast.dk i Daily heat-plan

A Varmelast.dk calculates the cheapest way
to get heat demand covered and order the
desired quantity of hot water and steam
from each of the producers.

A Producers calculate the cheapest way to
meet Varmelast.dk 's order for DH water -
and steam hour by hour, taking into 'k
account:

A Production of electricity,
A Fuel prices,

A CGO, quotas

A Energy taxes

ENERGI TIL DIG PA VESTEGNEN
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Varmelast.dk i Daily heat-plan

A When Varmelast.dk have received
preliminary heat-plans from the
producers, the plans are
corrected with regard to hydraulic
limitations in the DH network and
optimum utilization of the heat
accumulators at the two CHP
plants AMV and AVV based on the
basis of marginal costs.
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Varmelast.dk i Daily heat-plan

A The final heat-plans are sent to each
producer with an indication of heat
production for each block hour by
hour for the for the next day.

A Heating-plan must be in place within '
am 10.30, to ensure that the *
producers know how much heat
they have to produce 7 and thus
how much electricity they can offer
for sale on the power pool - Nord
Pool.

ENERGI TIL DIG PA VESTEGNEN



Brﬂndby DH COmpany
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Incentive (load-factor) to smooth the heat demand
Load-factor f = 0,90 + 0,23 * v

A Tvis the annual uniformity -factor calculated as followed:

A Qt - heat demand/hour.
A Om - Average heat demand for one day.

A Fq - Proportion between heat demand/hour (Qt) and average
heat demand/day (QOm).

A For all Fg> 1.0 the uniformity -factor for the day ( 74d) is
calculated:

Td= ((Fql - 1,0)2+ (Fq2 - 1,0)2 .... + (Fq24 - 1,0)2)05

A Tvi calculated as the average of the values of 7d weighted
based on the heat demand/day.
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=747,29 GJ

Calculation of load-factor for one day

Average heat demand/day (QOm)

A 7d=0.437791

A Uniformity-factor for the day
I A Loadfactor for the day

0.90+0.23*0.437791
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Load-factor
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Development in load-factor
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Brandby DH Company
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Summary

A Increase the flexibility of
production facilities.

A Increase the Integration between
RE (solar, wind, geothermal
energy) and DH.

Almprove t he DH compa

opportunities for making business
at the market for power regulation.

A Smooth the heat demand
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Thank you
Further information:

www.veks.dk
lg@veks.dk
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http://www.veks.dk/

