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Abstract

In order to solve the problem of wind power consumption, the application of thermal power plant
is equipped with large capacity heat storage device to improve the flexibility of the combined op-
eration of the combined heat and power unit, and to break the rigid coupling relationship of “heat
stabilization”. Based on the analysis of the electrothermal characteristics of the thermoelectric
power generation unit, the installation location and operation of the heat storage device in the
actual project are introduced. A thermocouple unit with wind farm, heat storage unit and conven-
tional unit is constructed, and the commercial solver Gurobi of YALMIP toolbox is used to solve.
The results show that the thermoelectric plant configuration heat storage device has a good effect
on reducing the rate of abandonment in the “Three North” area. The results show that the heat
storage device has a good effect on reducing the wind power consumption in the “Three North”
area.
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2.1 EHIATIERE

He BB DR AN 3 2 8] (ORI AR & 50 R AR “ HLEAVRFIE ™ [11], Sl ot LA i v B
FEPERIZ NP 1 Fose G R R AL i I MLAL B/ LS D B3 N, C A €y, 70 D R K L Y
RN IR B R, K ONHEEG Hia SNV BRI 1, Hieg JINLZEAE K RDI R S/ NI 1
o, MR LR A AT H I, B AT RLE R T T BRI R N R B L O,
FA S E 2 [P, Pel, AAEBLAL R A 7O v HE 77 A 3 Vi B s
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LA B, e CHRIVRRE” S R AR R AR [12], wnlE 2 Fs, SR ABCD
X [8] 429 LMNOQD [X ], HLZHL A KA R Hia B KB Hacrmar AHERIIR H —5ERS, Hl
D) TV ] 1 [Pe, PEME A A[PG, Pl 152 UM BAEHLA AT NG, it
M, LA A AR LR A L 7, UL R I e IR B A, D KU R B ]

AP i PR B I (O SR PR AN 3 R, AR AR rE L AL i R RE I — BR 2KIR 5 AN
EAEAGE AT - BUKHIAES, EHRE BN BUS 20R - BOKIRBER AT B, S ORI A7 T fik
A, TR SRR IR Y 5 — B AR K 5 i e B AT IR, il AR B P I A A
WA, SRR KNG BE IR S E NS,

Penp o
Pmax
Pr

PE\

Pmin m

>

K Hied H Hiax HChp

Figure 1. Heat-electricity relationship of CHP unit
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Figure 2. Heat-electricity relationship of CHP unit with TES
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Figure 3. Heat accumulator integrated in a heat supply system
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Figure 4. Structure diagram of cimbined heat and power system
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4.2. BHIGERSHT

M 5~7 dnf DUR A TR E A HVE ) T B E S, S RMNAR IR R A 1E
KA 22 hy 23 h BlRH R 1~3 h I B, AAENUARRC T Bz, miSthFER, K B DZe
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Table 1. Installed capacity of power grid
=1 BMERIEE

M e AL HRALA LN
RHLEEMW) 1900 900 550
BT 5 B 451 (%) 56.7 26.9 16.4

Table 2. Abandoned wind power of two ways

= 2. A RIF KL f

Tefit#h Jinfit B
F X E/MWh 3476.5652 2379.5484
IR LA 34.821% 23.8336138%
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Figure 5. Three units of power output situation without TES
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Figure 6. Three units of power output situation with TES
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Figure 7. Heat dissipation of heat storage device
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Figure 8. Heat storage Heat storage situation of heat storage device
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Figure 9. Wind power output curve in different situations
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Table Al. Parameters of the thermal power

Fz AL HBEBH

=) . =) Y >, =) -:H:#L
, mﬂ;ﬁﬁ 74 J\?y*tEE Ezju a b . R e
e o on np EMW2hY  EMWhY (e Pup Paoun
(MW) (MW) (MW)
1 323 150 357 7.58799E-05 0.2716019 18.82248 80 80
2 323 150 357 7.58799E-05 0.2716019 18.82248 80 80
3 323 150 357 7.58799E-05 0.2716019 18.82248 80 80
4 323 150 357 7.58799E-05 0.2716019 18.82248 80 80
5 323 150 357 7.58799E-05 0.2716019 18.82248 80 80
6 212 100 241 0.000171324 0.2705489 11.53743 60 60
7 212 100 241 0.000171324 0.2705489 11.53743 60 60
8 300 150 0 7.58799E-05 0.2716019 18.82248 80 80
9 600 300 0 3.79399E-05 0.2716019 37.64497 130 130
Table A2. Electric load, heat load and forecast power of wind power
= A2, BBfafar. #ATTET XU FUMIZR
i [/ 1 2 5 6 7 8 9 10 1 12
HAME/MW 1964 1946 1926 1898 1913 1943 2062 2205 2293 2363 2369 2392
WEB/MW 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770
REIhZE/MW 401 441 463 480 486 500 475 436 425 388 323 310
I [Ah 13 14 17 18 19 20 21 22 23 24
HfMF/MW 2258 2253 2300 2336 2388 2520 2467 2394 2364 2260 2150 2054
WHAR/MW 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770 1770
RELTHZEMW 336 316 301 361 371 391 425 433 446 450 448 416
Mis®k B BAELER
AN AR T 2 R
Table B1. Abandoned wind power without TES
%< Bl. TMtEHRETHFTRE
&l /h i 1 2 3 4 5 6 7 8 9 10 1 12
FNE 30613 38413 42613 47113 46213 44613 30213 12013 2113 000 0.00 0.00
(MW) ' ' ' ' ' ' ' ' ' ' ' '
&l " R 14 15 16 17 18 19 20 21 22 23 24
mﬂﬁ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7913 18713 251.13
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Table B2. Units of power output situation without TES
= B2. TItEHAETRIHAE L 1

I B e 11% MoK tazm MoK tﬁ;ﬂ M HRH 47fIL H o HH SHL M HE GHL M HH 71% Mo EH 11% MW %%ZHL A
1 249.74 249.74 249.74 249.74 249.74 145.23 145.23 150 200
2 245.64 245.64 245.64 245.64 245.64 155.48 155.48 150 200
3 244.28 244.28 244.28 244.28 244.28 158.88 158.88 150 200
4 243.87 243.87 243.87 243.87 243.87 159.89 159.89 150 200
5 243.75 243.75 243.75 243.75 243.75 160.19 160.19 150 200
6 243.72 243.72 243.72 243.72 243.72 160.27 160.27 150 200
7 243.71 243.71 243.71 243.71 243.71 160.30 160.30 150 200
8 243.70 243.70 243.70 243.70 243.70 160.31 160.31 150 200
9 243.70 243.70 243.70 243.70 243.70 160.31 160.31 150 200
10 243.70 243.70 243.70 243.70 243.70 160.31 160.31 180.46 255.41
11 243.70 243.70 243.70 243.70 243.70 160.31 160.31 208.17 298.70
12 243.70 243.70 243.70 243.70 243.70 160.31 160.31 221.32 321.55
13 243.70 243.70 243.70 243.70 243.70 160.31 160.31 168.94 213.93
14 243.70 243.70 243.70 243.70 243.70 160.31 160.31 182.60 215.27
15 243.70 243.70 243.70 243.70 243.70 160.31 160.31 200.61 259.26
16 243.70 243.70 243.70 243.70 243.70 160.31 160.31 196.23 239.64
17 243.71 243.71 243.71 243.71 243.71 160.30 160.30 206.75 271.12
18 243.72 243.72 243.72 243.72 243.72 160.27 160.27 237.11 352.76
19 243.75 243.75 243.75 243.75 243.75 160.19 160.19 219.89 282.98
20 243.87 243.87 243.87 243.87 243.87 159.89 159.89 191.97 229.90
21 244.28 244.28 244.28 244.28 244.28 158.88 158.88 168.16 210.71
22 245.64 245.64 245.64 245.64 245.64 155.48 155.48 150 200
23 249.74 249.74 249.74 249.74 249.74 145.23 145.23 150 200
24 260.45 260.45 260.45 260.45 260.45 118.43 118.43 150 200
i AT P 1R B 5
Table B3. Abandoned wind power with TES
F B3. MfgHAEHFXE
i /h fi 1 2 3 4 5 6 7 8 9 10 11 12
’(Z;M’X\LN% 000 3122 25681 47113 46213 44613 30213 12013 2113 0.0 0.00 0.00
&l " i 13 14 15 16 17 18 19 20 21 22 23 24
TM’X\LN% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000  268.73
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Table B4. Units of power output situation without TES
7= B4, InfigFARTRIHLLA L

I B Ayl AR ReldlA AN AcEPAD BeRdd AeRBLA RN EHINAL
1 2

2 3 4 5 6 7 1
1 183.45 213.22 183.45 183.45 183.45 100 166.00 150 200
2 243 293.22 150 150 150 100 100 150 200
3 323 316.81 230 150 150 100 100 150 200
4 323 246.13 310 230 230 100 100 150 200
5 323 323 323 220.13 150 100 100 150 200
6 323 323 323 150 150 100 170.13 150 200
7 323 323 249.13 230 150 132 132 150 200
8 323 323 169.13 150 150 212 212 150 200
9 323 323 169.13 150 150 212 212 150 200
10 323 323 249.13 230 150 137.87 212 150 200
11 300 323 243 310 150 190 180 150 200
12 323 323 323 323 230 110 100 150 200
13 295 323 284 243 163 132 132 150 200
14 230 323 204 163 243 212 212 150 200
15 150 323 284 150 323 207 212 150 200
16 230 243 284 230 294 132 212 150 200
17 310 163 204 243 323 212 212 150 200
18 243 236 230 323 323 212 212 150 200
19 163 309 150 323 323 212 212 150 200
20 243 237 150 314 243 212 212 150 200
21 323 306 150 234 163 180 212 150 200
22 323 323 230 154 150 100 180 150 200
23 278.66 323 183.45 183.45 183.45 100 100 150 200
24 263.45 263.45 263.45 263.45 263.45 119.75 119.75 150 200
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