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Development of heating retrofit using waste heat from coal-fired CHP system cold end
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Abstract: The insertion of high-proportion intermittent renewable energy has increased the requirement for flexibility of
coal-fired units. With the mounting demand for heating in residential areas, insufficient peak-regulating capacity and lack of
heat supply can be alleviated by heating retrofits using waste heat from coal-fired CHP system cold end. Three
transformation methods, high back-pressure, heat pump waste heat recovery and low-pressure cylinder "zero output"
heating can be taken in this work.The high back-pressure heating transformation was evaluated based on practical cases.
Then, focusing on the absorption heat pump, the heat pump waste-heat recovery heating transformation was introduced,
including its operational principles and performance parameters. Taking cutting low-pressure cylinder and shaft heating
reform as the example, the characteristics of low-pressure cylinder "zero output" heating transformation were listed. Finally,
the applicability of the three heating transformation methods was summarized , which is expected to provide a reference for
the following heating retrofits at coal-fired CHP system cold end.
Keywords: coal-fired CHP system; waste heat of cold end; high back-pressure heating; waste heat recovery; zero output

from low-pressure cylinder;peak shaving of coal-fired units ;renewable energy ; absorption heat pump
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Fig.1 Schematic high back-pressure heating process!'”)
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Tab.1 Case study of the high back-pressure heating renovation
DI DS &3S s 7 Wi =%
A EL 1= /)13 pYETh jcﬁﬂ(

300 MW 5% J 41t FIF IH G 2ot T 0 75 RIS AT T 00 R0 2 7 0l AR 8 18 e AR HE oy e 2 17 289.48 ¢/(kW - h) FEAIK
LAl PR IEEES ORGSR R IR 2 AR SRR UOR BRI, TN S 2 151.04 g/(kW-h), 4 L 1L iy o 3 BT (18]
o R 41.31% $i7 % 183.74%
330 MW =R R AT e y b S . HR A PR KA B B 18 5 & 68 °C AR fIL A
s T R DU AR B IR BB P Sk T T a [19]
330 MW EL45%5 S - SR 2 JU 18] 74 - 327 FL 9747 D 250 MW, -
R RIS SR8 MU BRI AR PRIV ep ) 30 1ym. pLan v Btbntre F0 - 120)
P HLA L 32.10 g/(kW-h)
ZOOMW L HE 3 O A o v R HE VRO T A A A O GRS P4 HE AT (1 R H 366.50 o/ (kW -h) B

PREE TR SRRl ERR SN, K b RS SRR AR R AR Bh i b R4 % 321.64 o/ (kW -h) , HLAL AT LUK fa 7 i8  [21]
éﬂ AR, AR el . XSRS A SBERAS B X IMIE IR AT, S0 L T b 2 e o ) U
300 MW H %2514 ﬁEBSILONZFMfFﬁﬁ}i/f% SR TR RS Bt ARSI R SR e RT3k 200% , A AL AR T IS O H] 221

PLEH e 1 AR O T B FLALIEAT T PERE AT

DRIP4 1 HLAL I RE )

FEAE I AR A (0], 38 TR ACHLAS IR e 2L
MR Bk %, oot ) 3 75 RS IR K IR R ge i &
207N o HERAHILL R RS T 5 4 1) 8 15 R AR A ek
‘ﬁiﬁﬁﬂﬁﬁiiﬂ%ﬁﬁ DA K2 J5 0 A R e

7L UESE TIRECHLE T R G T R T
F HLALTE & 8 R MCR B A T 0L R s A7, IR Fe bl
HEPARE T R HG 0, G PR PE R IR B T, ML R
7J<¥jt¢m[5%ﬁ&o AR T B0 R (AL AL H
AR AT 2 151. 04 o/(kW-h) . HLAABEER %,
PRI HFE R 1] 15 3 669. 40 kJ/(kW -h) , 52 bR HGE R

Zis

AR AT 3k 3 739. 88 kJ/(kW-h) , HUHE L 75 ik 180%
Ph L.
AP
e e s
l:% ‘vﬂwlﬂlm

@ >
TR AR

G KA
E2 MEEMSEERRKERRE™

Fig. 2 High back-pressure circulating water heating system after

the retrofit!'!
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Fig.3 Retrofit of a 330 MW air cooling unit!"’
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Fig.4 High back-pressure heating system of an air cooling unit??’
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Fig.5 Working principle of an absorption heat pump

Ak

Y EEZRERIVN

7777777 o b
R ;{g
K #

5

YA KT
o VR lEK
B

LBl 4
priibes T
Hpg

“Hl
Z IR i
ghiK

Bl IRFNIEHNAREUARE ZRRAMAKRFEERE

Fig. 6 Exhaust and waste heat recovery made by an electric

driven compression heat pump in a power plant!**
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Tab. 2 Case study of heat pump waste heat recovery heating renovation
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Fig.7 Low-pressure cylinder zero output heating renovation'®!
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Tab.3 Case study of low-pressure cylinder zero output heating renovation
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