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Presenter
Presentation Notes
Henrik Madsen email: Ifm. Kick-off mødet for CITIES har vi en 'Key-stakeholder' session. Formålet her er at udvalgte personer / organisationer giver et foredrag om hvad vi bør fokusere på i CITIES - men også gerne lidt om status. Her kunne jeres komplekse optimerings og forecasting setup være rigtig interessant at høre om. Desuden ville det være rigtig spændende at høre lidt om jeres spændende planer om at deltage endnu mere aktivt med varmepumpe mv.  Der er kun afsat 15 minutter til hvert foredrag, og jeg vil gerne høre om jeg kan overtale dig til at give et sådant foredrag d. 29. januar?  Dette er inkl. spørsmål, så måske 3-5 slides + nogle minutter til spørgsmål??
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The district heating system in Copenhagen 
• Integrated district heating system 

• 35 PJ/year 

• 20 % of heat demand in DK 

Presenter
Presentation Notes
Bemærk målestokken nederst i billedet (5 km).AMV 1+3: 580 MJ/s. AVV 1+2: 815 MJ/s. I alt 1395 MJ/s. (SMV + HCV i alt 350 MJ/s)AMF 140 MJ/s. VF 240 MJ/s. KARA/Novoren 135 MJ/s. Affaldsvarme i alt 515 MJ/s.Derudover Lynette biogas ca. 4 MJ/s, geotermi ca. 25 MJ/s plus ca. 2400 MJ/s spidslastkedler.HOFOR: Approx. 31,300 hot water customers and 1,300 steam customers.  Steam net approx. 150 km and water net approx. 1200 km
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MAIN TOOLS IN HOFOR’S ENERGY 
PLANNING AND OPERATION 
1. BALMOREL: Supply model for medium- and long-term planning for 

Greater Copenhagen. Slide #4. 

2. TERMIS: Real-time monitoring and automatic control of the district 
heating grid (water flows and temperatures). Also planning of grid 
improvements and extensions. 420.000 pipes, 210.000 level points, 
32.000 valves. 

3. PRESS: Same thing, steam grid. 
4. Dispatchment of district heating; Varmelast.dk. Slide #5. 

5. Remote readers (heating, cooling, gas, electricity, and more). Almost all 
buildings. Considerable potential for energy savings. 

Presenter
Presentation Notes
Andre modeller:PRESS: Drift af dampnettet.Plus en række satellit værktøjer, primært regneark.
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BALMOREL 
• Medium- and long-term equilibrium (demand-supply) model  
• Focus on electricity and district heating 
• Minimization of costs by linear programming (GAMS); perfect market (all 

players act economically rational) 
• Comprises the entire Nordic electricity system, with a higher level of 

detail for Danish power plants, in particular the Greater Copenhagen 
district heating and electricity systems 

• Hour-by-hour simulations (8760 time steps per year) or more aggregate 
(11 time steps per week; 572 time steps per year)   

• Hydraulic bottle necks in heat distribution network represented by 
maximum capacity (MJ/s)  

www.balmorel.com  

Presenter
Presentation Notes
Hydraulikken er koordineret med TERMIS.EA’s udgave har også hele Østersøområdet og Nordtyskland.Der tages ikke hensyn til gældende afregningsforhold for det enkelte anlæg mellem varmeproducent og varmeaftager, idet der foretages en samlet økonomisk optimering i overensstemmelse med princippet i lastfordelingsaftalen. En lang række eksterne forudsætninger påvirker modellen, fx atomkraft i Finland og vindmøller i Nordtyskland.Plus indre forudsætninger, fx bortfald af HCV og SMV.

http://www.balmorel.com/
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HEAT DISPATCHING FOR 
GREATER COPENHAGEN 

BOFIT 
Supply model 
Only major hydraulic bottlenecks 
(exit AVV and steam from SMV) 
 

VAB 
Supply model 
Only major hydraulic bottlenecks 
(steam tunnel) 
 

KATJA 
Hydraulic model determines dispatch 
for the next day 
 
 
 
 
 
 
 
 
 
 
 
 

DUF 
Overall supply dispatch (water and 
steam) 
 

DONG 
Submits bids to 
Nordpool 
 

Vattenfall 
Submits bids to 
Nordpool 
 

DONG Energy Vattenfall 

Heat forecast models 

Presenter
Presentation Notes
Varmelast.dk managed by the three district heating companiesLiberalised market not possible due to too few suppliers. Rather a bourse.Coherent optimisation of district heating and electricity, securing lowest possible prices of both products Production plan for every day settled the previous day, early morning, prior to submission of electricity bids to the Nordic spot market Vi leverer forbrugsprognose pr. time til DONG Energy og Vattenfall.Producenterne (BOFIT og VAB’s regneark) beregner forsyningskurver (varmepris som funktion af varmemængde); heri indgår deres egne elprisprognoser.DUF finder den optimale fordeling af vand og dampproduktion fra producenterne (hvor meget hver især skal levere) ved at minimere de samlede omkostninger. Varmeordrer sendes til produktionsselskaberne.Producenterne (BOFIT og VAB’s regneark) beregner en optimal vand- og dampproduktionsplan for hver blok plus marginalomkostningerne ved at skue op og ned. Disse beregninger tager ikke hensyn til begrænsninger i transmissionsnettet.KATJA tilretter produktionsplanerne, så hydraulikken passer efter princippet om at minimere de samlede omkostninger, samtidigt med at holde ændringerne til producenternes planer på et minimum. Derefter sendes de endelige planer til producenterne. KATJA is not a planning tool per se, but operational experiences and data can be extracted for planning purposesLastfordelingen bestemmes som beskrevet overfor af marginalomkostningerne, men afregningen sker efter kontrakterne.
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CHALLENGES 

1. How can we increase economic gains from participating in two dynamic 
marketplaces (heat and electricity)? 

2. Will more data give us more efficient supply systems, without 
compromising security of supply and consumer costs? 

3. How can we best contribute to the development of smart energy 
buildings? 

4. How can we share customer and commercial-value data with third 
parties? 

Thank you for your attention 
Jørgen Boldt 

Energy Planning Department 
+45 – 2795 2732  jobo@hofor.dk 

Presenter
Presentation Notes
1. Economic gains: With proper price signals this implies minimum fuel consumption and environmental impact. Måske kunne vi styrke el-siden i varmelast.dk.2. Flere målere vil kun forbedre driften marginalt. Er det pengene værd?Flere målere koster penge, og vil øge antallet af mulige fejlkilder.3. Remote readers can include much more data.4. Sharing of data: More data => we can monitor whether people are at home. Few people would like a Big Brother watching them.Persondataloven; dvs. en vis aggregering og anonymisering.Increasing market competition, due to low-energy buildings.
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