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Abstract

In the traditional dispatching strategy of CHPS, the peak shaving capacity of the system is insuffi-
cient, which results in high incidence of wind power curtailment. In view of this, an optimal dis-
patching strategy for CHPS considering DR is proposed in the paper. The DR is integrated into the
traditional generation dispatching plan, and the day-ahead economic dispatching model is estab-
lished. The dispatching model takes into account the TOU electricity price and the TOU heat price
at the same time. The paper takes the minimum system coal consumption as the objective function.
The constraints include the system operation constraints, unit operation constraints, heat storage
constraints of the heat network and DR constraints. The dispatching strategy proposed in the pa-
per is implemented in practical case of the CHPS and compared with the traditional dispatching
strategy. Simulation result shows that the optimal dispatching strategy of the CHPS considering DR
can improve the system economy and decrease the wind power curtailment.
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1. 5]

IEAESR, L ELF” & 8i(Combined Heat and Power System, CHPS)F X\ H K& 5 X sl A i 78 35 i, R
BATH R LA BEE RS B BG4 [1] [2]. fEFRER “ =407 X, 2= 60% LA F B3 T R Aol
FPRIE T RAREHLA . SubEn, FREGH IR X I R T ERKE, 2016 FHIGERIA S
2337 3T B, o “ =07 X H) 2020 FERREHLA BB 1.53 12T I, R b e EENUA R 80% [3] [4]
[5]. #RTAT, FRE KRNI EER, HAAEEFXZE . FIHRCH RS JCH R T7 X g,
T HEHUA “DIHAER” WEiTEN6], SERGRIERES) TR, £ di X B 2siE], 1S5 X
e S NI [ 7] TG 7 H X SR R BRI AR b X, T AMERR I A B, Bt ahae A2, Frih
R T RIAR T KE R BT SCHER[81FE i, AR 5 AR KL 58 R I B 23%, RIS 7 X
LA S S R ) 80%.

NIERIAEB S RGN 5 XA, [EH N IMiE T RER T, SCHER[9] [10] [11]452 HE R4 K& fit
WMARGA IR R B, TR IR I R R - ANIMERS A G R, RS XURTH K, (g
it PR B A —E RS, H SRS, IO g . SCBR[12] [13] [14]32 HAER L) R A s 4
AR S P T AR it P DAE B v B A T [ B ek B A A, AT AR DARRGE L 29 HOR i DT 4R A R
SCHER[15] [16]4& HZE ST USRI 3 ] eLAN BEAT M IAY , A 1 X KIBEE B AT IR A B SR (2 3 JX BT
g, (R ERTTREE % ERE AG R IERE T FRR IR R, X T RS R GUR IR R
TH 2N 1) K TH R BE AR

A SCHE H K FL B 47 R SR B (Demand Response, DR)F1#61 fif 75 SR i S 49 A\ 34 LR 2R G2 1 X LT 44
B, DITRETRE N 3 n), RGUEFER RN HBR, W8 [R5 RS A (Time-of-Use Electricity
Price)Z 5 H 77 °F- 47 F1 73 B #4/ (Time-of-Use Heat Price)Z 5 #4 J7 11 i H A7 28 5% 1 F S i o A AL SR
YALMIP A T HAGHEAT R AR, S0 7l R . T 75 SR B2 ) L B 3R G A0 AL 1A B2 SR mT A9
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Figure 1. Typical demand curve
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Figure 2. The dispatching framework of CHPS considering DR
B 2. BKRMEESE5RBIHKERGREHAEEIER

DR A AR i F AT R AR, e S I BN R 23 I R A B o) 2 BRI 23 I R A3 E RN, BR
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3.2.1. BfREH
NURIERGELF AU, BhREBCA RGERE R/, RESEFEES TR PLAME S K
LA EREZ AL, AR FR.

min F = Z[ZFC’HPI +ZFC’ONJJAT (13)

=1 \_i=l Jj=1

A FOARBARER®): AT AR B AR (h): N AR PSR M gk LA
By P, AE B REEGHUALLE (N B BAE R (Vh)s  Floy, N j & AR BLALTE « I B RE
(t/h).

A I LA IS AT B BT R A

FCtHP,i = (PCtHP,i,e) +5, (PéHP,i,e) +7,+96, (PCtHP,i,h )2 +9, (PCtHP,i,h ) + éziPctHP,i,ePéHP,i,h (14)

R o By ys 04 S ENBBBGHIAL IBATRARE: Bl RGBT HLAL 7E ¢ I B
B I(MW): - Py, AREIHLAL T 75 ¢ I BUI U 1MW)
e Gttt Nk LA IS AT JEHE
Fon, =, (o) 48, (Plox ) +6, (15)
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Table 1. Electric and heat power output of each unit

=1 ZHEEIER

HLA FHLA T (MW) FLH 7T 3 9 L (MW) REAH 5 (MW)
CONI1 200 [100, 250] 0
CON2 200 [100, 250] 0
CHP1 300 [150, 400] [0, 500]
CHP2 300 [150, 400] [0, 500]
EN 440 [0, 440] 0
Table 2. Economic operation parameters of CHP units
2. REBEEHHEERBITSH
CHP a B y 0 5 & C, K
1 7.60 x 107 0.27 0.75 430x107 0.20 1.14x 107 0.75 22.50
2 7.80 x 107° 0.20 0.75 520x 107 0.20 120% 107 0.75 22.50
Table 3. Coal consumption parameters of CON units
3. KEBHERESK
CON a b c
1 720 %107 0.2292 14.618
2 7.10x 107 0.2705 11.537
s @
KEHLAL ( >—>
R i
LA () HIR S > H i
I HLZL
it pAL2
MRS —— B

Figure 3. The sketch map of the simulation system
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Figure 4. Electric load curves
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Figure 5. Heat load curves
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Figure 6. Electric power output curves of CON units
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Figure 7. Electric power output curves of CHP units
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Figure 8. Heat power output curves of CHP units

B 8. FAEEHLAAL Rk

| —— B - TR — - EARW |-

RELHE 77 (MW)

16 20 24

I il(h)

Figure 9. Electric power output curves of wind farm
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Figure 10. Wind power curtailment curves under 4 strategies
B 10. 4 FRIRAR THOFF XU HRZ
Table 4. The quantity of coal consumption and wind power curtailment under 4 strategies
T4 4TEERETHERE, FREERFNE
SRS ST PRSI B S5 8O I A JRFE() 7R (M Wh) FERE
A i S 10,042.0 2975.8 43.04%
B = i 9948.9 26553 38.41%
C = = 10,008.0 2863.2 41.42%
D & & 9918.5 2555.8 36.97%
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