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37|20 RS0 2ot HENAM Hotes EHel WM fstEEIME S
AL ' AEEY A7) MR 3323 M4E #E dESIe MdEAQ A
mhg,
Hea HIEE
I. #¥=
(T3 - H)
— 2 4 o b
2011 | 2002 | 2m3 | 2014 | 2005 | 2016
[. 22A7H1+2) 470,769 531,654| 537,175 539,047| 035 509,916) 100.0%
LAHH UMD + @+ (3 - @)) | 432,628] 499,320 505,854 522,701| 494,481| 494,940 97.1%
D dYH & 446,946 511,360] 511,743| 527,244 501,301 501,732 98.4%
= FUAY 391,536| 456,586| 455,071 470,046| 434,242] 422,506 82.9%
o g1 8] 9,868 10.318] 9374 8598 10756 11479 23%
= Fefju e} Awbpely] | 12,037 11,631] 15836 15423 17245 17,4200 34%
- ¥l gl gkRde] )| 7825 F295 9756 9140 11,442 10344 2.0%
- Bl F 4,212 4336 6,080 6283 5803 7076 14%
= Zlel 7w 33,505 32.825| 31462| 33176| 39.058| 50327 9.9%
S i o e ] 20,000| 20,648 19696 20442 22,8 25390 5.0%
- FHFAN T 13,415 12,177 11,767| 12,735| 17,040 24,936 49%
5 =6l 143 278 38 18 16 83|  0.0%
3 HglHu) g 12177 10,321 10000 5218 4.492] 4781  09%
D Aol (e | 26638 226300 15927] 9,779 UH:E%'E 11,656 23%
2. HASABR (D) ag141| 32,325 31,321 16345 14071 14976 29%
D aa371A 642,098 673,444 680,899| 340,903| 351,815) 374,411
2 HAEARSTE 594%| 480%| 460%| 4.79%| 4.00%| 4.00%
0. U (I=2) 411,000 469,732| 511,121 539,338| 540,914 550,450
1,3l ZHGWh) 455,070| 466,592| 474,849| 477,592| 483,655] 494,422
2.EH B E7HR /kWh) 90.32| 100,67 107.64] 112.93] 111.84] 11134
e HEHIE (18 2ARE o Ztolgief wEdlE ZEE A
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¢ Hel7tA TOjQ3 A7bEe
suE
Vs )
H o 4
o=
2012 2013 2014 2015 2016 2017 H| = {%)
| &R 477511 | 451471 | 428140 | 798784 | 223484 | 223317 100
L A=A A+ 0) 418724 | 443454 | 420331 | 026 | 216007 | 214557 96350
(02 417215 | 442100 | 415,001 | ZEBAI9 | 213837 | 713443 9555
0 A EH| 402383 | 427619 | 406483 | 2/391B | 198104 | 196676 BA 05
w3 e 2214 7,086 2137 7418 2,104 795, L
V) |2} QU181 ke b 3,310 2,111 2,046 7718 7,508 1 004
PIEE AL 2] 1,737 1576 1,713 1,803 2241 Ej| 0ol
o | ATT 99 06 ELY) EVE] 7 000
A A 56 0 i £t 34 45 002
{2 || | 10,248 10,784 BA37 0,865 10,520 13,111 G615
-Z2HE2| 5,052 5,514 3,835 5410 L AT GATS 250
PR 1,545 1,01 1,860 2016 2131 2,797 175
MU 5 2F) 2,751 3,045 1613 7439 2512 4461 200
@ o H s 156 180 754 249 193 118 005
(3 Wl 2,675 2,561 1ATT 2,739 23% 7,458 L12
() HOf9) 29) 1,273 1,387 1,400 1,139 94 507 01
1 HEE L (T() 8,787 B.OIT [,810 B.0IG 1,392 1A% 150
meE37M IBGESG | 194361 | 206200 | 207500 | 198121 | 203,760
BHBENHSR 4.71% 4.17% 175% 1.86% 1% 3.84%
Il &5 U(1=2) JGEIES | 3W9265 | 3BLEIE | 2GEMM1 | 214003 | 211N
1. ME ot ) 45,831 48517 44,678 19,500 41567 17471
2 4@z P (M ) B05.06 B20.24 BE3 S 6197 5149 LG4 1T
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2. HiE7|=0| E ottol Bif 21t A= (UtAEHE)

o CHP 9| 3 &H| HiFQt tHEI0 O|EXoZ EXSIL Yes CHYDH SSH| HF ghAl
%, O|EXCZE HELD Qs CHEN HiE LAZ2 M8 2 otHto| go| HiEE =
2017 4 HzH| HE2 Oofefet 8. T 1A 10 H HAH|E2 otHte| M8 HAlZ
o|ggt.
<H 3-2> 2017 4 sto] AEH| HiE 41t
= N 2007 2008 2009 2010 2011 2012
i o] 1,221,386 | 2,202,018 | 2,496,021 | 3,302,630 | 4,802,809 | 5,755,300
O 2k (Geal)
7| 634,289 | 2,762,899 | 2,684,843 | 3,387,285 | 6,516,057 | 7,678,380
o 73,793 150,518 190,208 247,558 359,068 477,306
Of = H (= THR)
7| 75,237 457,284 402,523 516,280 | 1,062,980 | 1,532,560
= N 2013 2014 2015 2016 SH7| SHA H|S
i o] 5,807,650 | 5,254,544 | 5,399,263 | 5,450,819 | 41,692,439 44.5%
IO 2 (Gcal)
M7| | 8,052,454 | 7,041,966 | 6,657,493 | 6,481,296 | 51,896,961 55.5%
o 510,318 479,181 492,808 429,241 | 3,410,000 28.7%
Of = H (=4 THR)
M7| | 1,539,378 | 1,280,502 909,150 709,330 | 8,485,224 71.3%
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o AN MY A=H| HIRLY F ChKHH AT 7|F0 datgk 7|F0| e oY
2 AHE oAISHHE e 23, E3t N ESS7|E0|L HMTEHS 7|82 CHE A
HoMEe e £x oLt o7[0|A= CHP 7} 228 H Faf M7|E A0 AMAS
= A2 HHE g7t Xt A 025t 20t g2[Hol2tn & = UAes 3 JHX| HY
FHgHE o2 2%
<H 3-4> AZH| HiE At
(EHRl: &, Gcal)
T= 2 7|

E Qo] 2 H|(A) 370,000

CHAHl = H|(B) 170,000 370,000

CHR @ 2H| A|(C 540,000

H2™MZLSD f(Merlt)(D C-A) 170,000

E.Shuly 2h4]|

Merit Hj£H|2(E=B/C) 31% 69%

Merit Hj 220l (F=D*E) 53,519 116,481

Hi2Z o 2H|(G=B-F) 116,481 253,519

HiE S AZH| ECHH|2(H=G/A) 31% 69%

E.Shultz B Al

Merit HjE2H|2(E" 50% 50%

Merit Hj&£ 224 (F'=D*E") 85,000 85,000

Hi£= 92 H|(G'=B-F) 85,000 285,000

Hif£ = GiEH| 2EH|EH'=G/A) 23% 77%
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For pricing purposes, on the other hand, the picture is different. Here, a strong tradition
of identifying oneself as DH companies, in combination with a vivid political ambition to
hold down local energy prices, has led to an allocation philosophy where DH is seen as a
main product and electricity a by-product, and where the revenues from the latter is used

to subsidize heating customers.

(XtZ&: Joint Cost Allocation and Cogeneration Conny Overland, Anders Sandoff, 2014)
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Sharing of cost and income on heating and electricity

Today the sharing of costs at large CHP plants, which are allowed to make profit in the
electricity market, is based on negotiations between the electricity and heating side. For
small-scale CHP units, which are not allowed to make profit in the electricity market, the
costs of heat production are simply determined as the "net heat production costs” that
also consider the income from sale of electricity. In other words, at small-scale CHP units,

the possible profit from sale of electricity reduces the heat price for the consumers.

Allocation of fuel at CHP for heating and electricity

There is no exact way of dividing the fuel at a CHP plant between heat and electricity
generation. If the benefit / fuel savings of CHP are solely given to the heating side, the
electricity production efficiency will correspond to the efficiency at a reference "electricity
only plant” (e.g. 40%). In that case, the marginal heating production efficiency can be
estimated to 250-300% depending on the CHP plant. If the benefit/ fuel savings of CHP is
given solely to the electricity side both the electricity and heat production efficiency will
be in the range of 85-90%. In other words, the electricity production efficiency can vary
between 40% and 90% and the heat production efficiency can vary between 90% and 250-
300% depending on how the benefit / fuel savings of CHP are allocated.

(Xt & &: Regulation and planning of district heating in Denmark, Danish Energy Agency,
2017)
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