#53% 458 M #HE R Vol.53  No.8
2024 4F 8 /1 THERMAL POWER GENERATION Aug. 2024

DOI:10.19666/j.r1fd.202403083

£ F Wasserstein 36 & oA & 45 ¢§ & A% 43
A7 B K4k iR B % kR

X|BreA, L=
(FEAFCATRFRTRLMBLLEHREHKTRLAFLE S, HiE LEKRF 830017

i B KA R EAEIA R REFTREAA G, REFHMTE, A, LPELEFE
Rk ) 5 w69 A 52 1k, 4Rt — AP 2L T Wasserstein SE & &9 & #2455 #7 W B) K %R A
e TR E AT k. B, AR AT, T AR B O AL AL IR B A
R T, BT WSS QAT KA R W ) R AR SR ; Hok, % Wasserstein
BRSO ERBEAEA, MET ERERKWELNSTHAMRRL /4 Wasserstein
BMEAR, HIT T ©HRES QAR KRR BRSSO SR RAER, RE, @I E
SATIRIE T TR T BT A KR RIBAT A, REZLAERY, RERNEHM, @i
3t EE AT IRAE T 77 ik B9 2 R M A S Ak

[X % i3] Wasserstein 355 ; wfif4s i #r; KARE; A&, THH

[SIAAER] X8, £&=. KT Wasserstein SE & 54 & 409 & 45 747 h B KA R L BME 7 2T L[]]. A KE,
2024, 53(8): 152-162.  LIU Xinming, WANG Haiyun. Deep peak shaving method of electrolytic aluminum load cooperating with
thermal power and energy storage system based on Wasserstein distance distribution robust[J]. Thermal Power Generation, 2024,
53(8): 152-162.

Deep peak shaving method of electrolytic aluminum load cooperating with
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distribution robust
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Abstract: The large-scale integration of wind power into grid makes it difficult to sustain the peak regulation
resources of the existing system, and the wind power consumption is hindered. Therefore, considering the
uncertainty of wind power output and electricity price, it proposes a distribution robust optimization method for
deep peak regulation of electrolytic aluminum load cooperating with thermal power and energy storage system
based on Wasserstein distance. Firstly, combined with the load characteristics of electrolytic aluminum,
considering the optimization of deep peak regulation capacity of the energy storage auxiliary thermal power units,
an electric power system optimization framework for deep peak shaving of the electrolytic aluminum load and
thermal power-energy storage system is established. Secondly, drawing on the idea of the robust model of
Wasserstein distance distribution, the Wasserstein fuzzy set constraint of the purchase and sale price of the upper
power grid and the output of renewable energy is constructed, and the distribution robust optimization model for
deep peak regulation of the electrolytic aluminum load and thermal power-energy storage system is designed.
Finally, simulation is performed to verify that the proposed method can effectively improve the peak regulation
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pressure, reduce the operating cost of the system, and promote the consumption of wind power. The economics
and robustness of the method are verified by comparative analysis.
Key words: Wasserstein distance; electrolytic aluminum load; deep peak shaving; robust distribution; uncertainty
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Fig.6 The response effect of electrolytic aluminum load
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Fig.7 Effect of peak shaving and valley filling with
energy storage
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Tab.3 Comparative analysis of uncertain parameters

ekt BEIEE% T LR A T HISAT AT
65 950 407.389 9 6906 489.121 2

0.01 75 1287122.0420 7453 779.2809
85 1870039.253 6 8355 335.905 9

65 1293 370.010 3 7481168.2353

0.05 75 1296 077.567 1 7485661.9130
85 1854 524.990 7 8302 120.291 3

65 1305578.902 9 7511524.0311

0.50 75 1343 907.688 8 7559 202.092 7
85 1872 630.104 6 8 380 440.707 8

http://rlfd.cbpt.cnki.net

13 3 [ L, 4 Wasserstein ER[112-42— €1,
V) B LRSS 5 R AT BRAS 12 i A (1) 3 K T 4
K, SEIRAXTEIR . BEASE N 65%0T, AR A
BRAPARI R R TR IE FE G OR . BB EE N 75%H1 85%
I, HAR AR N, (ERSRIEEE N BREAR
TE B EACHFRARE X KA s fE - &, BiE
AKPEL i, BRAPE AR BUR BRI
4.4 NREF EF LD 7

Kl 9 il i SR P BLURTS 1 3 000 A
Ve S o A8 AAE A £ Hh Bt A L e EDORE S 0= 1)
EHMEEA, 5 SO M RO J5 kAT AL/ #T .

M st

L2 e iR
R 1ot
=
=08t
iy
= 06

04 F

0.2

0 5 10 15 20 25
it [ /h
a) Rt B MU B A




160 kA%

2024 4F

0.8 o
HELATT B S v
L PR
iz 06
& 04}
=
=
0.2+
0 5 10 15 20 25

INf [/
b) 5 HL IR BLLFE 40
B9 M. EBMEEIER

Fig.9 Samples of purchase and sale price simulation
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Fig.10 The system cost of each algorithm with different
sample sizes
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Tab.4 Calculation time of each algorithm with different
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