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Abstract

The loads in microgrid are flexible and easy to control. The economical operation of microgrid
would become more economic by loads actively participating in. A cost model of controllable load
was built based on factors affecting the outage costs. Combining it and the traditional microgrid
operating model, a multi-time scale microgrid operating model was constructed, engaging con-
trollable loads in the operation effectively. By simulation analysis, the rationality and validity of
the model were proved.
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Table 1. Power loss reduction rate with advance notice of the time
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Table 3. Power shortage factor parameters
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Figure 1. Advance notice of the time factor

1. fRATE AR E) R A 2k E

4) fEHAME R AL

{5 M R B k TS P S R A S D S R A5 R 3R A5 e o SCHR[12]48 T AN IX TR
ATl s AME R L Wk 4 P
4. TR DL AL VB BE SRR B AR R
4.1. fafuee P 25 eI )RR 8 B SR

R ] 14 2 B ) RURE A B2 2 A4 i TR B B, RSB B S R ST BE B o

H ATTHRIBT B A B B bR, 83 S AT AT A SR S x F — H B0 AT s vH Rl AT )
(FIE B

BT RIB BORAE 24 AN AW SN S8 24 H R G r AROE (B TN 0 24 R AR I B &
R RIEATIREMBIE, AT H RS0 % 2200 T H i TR 2 .

FEE TR EE R B2 EAAIA 6 min 25 10 min ARG RPN Kot , 8 R T A ORI, RS
i B REBL A, DE AR R I A B e B PR TR FE B B, 7 B THA LR, R 5 K
4.2. & AIEE T T A0 TRE AR IO 2 5 40 44 8 B SR

FEASCH, B AR5 2 R G A (32 LA AT 42 8l SRS P R P9 2 A 2R T 4 0y 5 T R 3 (]
Z 5 RG M Ae, JFHAT BIXURSS B D#



ZLINIS

Table 4. Load power factor compensation

4 AEERAMERY

FA 2 k (X /kWh)
WU 0.05
T 0.14
EY 0.08
M 0.20
iR 0.11

W RS R A T ARG, EACPASERFHE . X T1847 AR R A UNIERL
HL,  SRIER 5 A B 1 0 1 P SRS o

H AT DA )15 HLASE K 5 B AT RN R) AR 5C, DRLICAE YR P2 5 75 AN [ A ) RO 1 ) 5 A [7] S

= FEHHTHRIBT B, A5 B [ RURE 5 138 0 (R TS5 52 B E S et o) R K, [R5 R R {5 FELA
%o

T FERBTRIBT B A5 1) RURE S 38 A0 IR TSR A S e ) R A 0 TR EAE H R
RIB Bl fi R s T R AT S R ) DA, HLR A R I [R] 42 i - (K4 AR S TR T 5, 0T ek e
ARGEATRLIE R B GRS IE R AR S TR HEAT I AR A I RO 18] 55, RIS A e R e S
(8

=, R B AR AT A IR 5 R, DRI [R) ROBE SR A St (I 3EAT 15, ()
T 20 5 FEL AR 50 P ) T 0 B 45 R SR ST o X P T R U0 8T PO B 1) RUBE EL 22 A B S i
JE, FLERRTIE RIS ARKE, A AT T3 AT D # mT e 520 2 F 7 (9 FH i A e

4.2.1. B¥rR¥
rEFEAfZ 5N HTRIE, Kb AN H W 24 /N IEAT SR EA, B
min ”ga"y = iiCCGit +i Cerint +iicﬁjitly (15)
t=1 i- t=1 t=1 j-1

Hrh M o8t 212 58 ER A N IEEE, NNt ZI3E T Bk T i o 8o, T o4 B A
VA FEI BUECE, EARSCR T =240 Horb J3 A 2 FLYR AR A K HL o 52 6 D)) 22 pli AR RS LSS 1 56
SO AT A AR I S8, SRR A OG22 5 SN AR AE AN ] ty N r R a] 1,
THE 7N (16):
0 AP =0
t (t)=41 AP z0Ht=1 (16)
t(t-1)+1  AP=0Ht=1

L (ORI t (1 <t < 24) B RPN M 240, AT — I BOAE T BIRCIRAS I, % Boh o 4k 8t A7
HIlR,  JURREEIN (] 0 — >N
RN B, AEEZEX(15), RN B 5 kAN BT RS tH R H AR s HO

T M T
min 77(;0” = ZZCCGit +szGRIDt
t=

t=k i=1

+i ZN:Cdgily + Zk:izN:C ro‘II
ILjt ILjtn

t=k j-1 n=lt=k j=1

@

17)



£ H F@ﬁ¢ AT A PRI I 3K A R TR BRI EE T H A RN 2 BT AR S TR B
W BT TR [ H AU R RIS 2 BRI S A, & — SO R R BN Rl BT 7 A 1A AT % 97 £ LA
N

AT A5 HL A 1) 2 KR i 30 R I 1)ty A2 SR SR N 8]t T iR i s (A8) s -

0 AP =0
£ (t)z{tL (t-1)+1 AP =0 1)
ERFNTTRIF t£1, KEFAE N EBEZEH T HER, mAERs .
WEEMT By, H B R T AT 5 L RCAR ) H AR BT 5 R
min ”él = ZCCGi +Cerip
(19)

N
+zc;ﬁ"v + ZZCE'l +2.Clj

n=1 j=1 j=1
o, B — TN R 3R 2 508 B AT 45 DU AR, BRI RTEST TRD tyy (3] R DA R ) [ o
[d], BI5min~15 min.

4.2.2. YYREH

AL SRR I AT TR 5 IR S B AR LY R A, BUAE A ThER T A0, IR HH R K R IMBE 2R,
F NI, A AR A 0, aT s e Bl B R PREE, A s A T 2 ANZR
At

1) DhFRPHLR

L FEL 19X ) Ty S48 S A«
ZP *+Perip = ipu (20)

j=1

i=1

Sols M BRI 4331 S LU B N SRt 4B 5B P 938 § A LRI LD, P
RN, Py | MR

2) HHALH

SIATE R L T IR

%“sP < PI¥ (21)
Horr PO 5 i NIRRT TR TR, IO | AN EIE R ThE EIR.
ML IR L R
PGT?TD < I:)GRID < PGnI;aIE (22)

Horh PR, A EMAEHIN TR, Phay NEMAZ % LR,
AT A AL ER I 2 K -
KeaiAt < Py — P,

i(t-At)

< kg, At (23)

Kediv Keui 73 AIHLALS BEAT LT+ K KT HHE 22

3) ARG LR

FIEEAAE R, R A AR E AT SRR, ANBETCRR AT B0k, PRI, 79 b
UGS X AR AR A — 5, AHE AR AR £ B AT E R LR, fffiE i



ZLINIS

UL AN A S 457 FLIST [B] £ 5
AT R L
AP, < AR™ (24)

Ny < N (25)

Horr Ny NS TR R AL NP O R IR B IR
A 45 P BN ] 23R«
TILi < Tlrl?lax (26)

HCHR T A AN GO P LR ], T B H T LR
5. EHIE
5.1. HEIRG

AL TR P RS — T A R R, G4 T 2 oA R R A7 407, -5 K F I DABRRER 2R HEA T i 4%

a3 2 H IR AR G AR A T R L. — MEFE T 60 AN K FHRESGR LIt AR G ARFEST . — &%
SEHURI— MRt . S Hn & 5 fs.

Bt CLAE R o AN T g G R4 s o Pl A RO R — PR & . MR 3 Kk 4, H
Bl RS HON k= 0.0002, k,=1.0, fififiE M2 RECN k=0.14.

AT AR S AR U 6 BT A SCH e I S 5 LA R S 4052 1 K HL I A LT H i £
far A [, ] b R i 2 5 2 v o

ol H PO 5 R R D P IR 2 2 T B, B KRBT %R 30 KW U HLIR S FEL ANy 0.65 JT/kW, T
HLFLHT Y 0.88 Ju/kWh, 4 FLI & FLHEAN y 0.13 Jo/kW, T L HELAT Oy 0.23 JT/KW.

5.2. IhELRKE

SELAB o) A 235 2 ] P 8 FEE D7 V2 AN AR ST HE ) ET 4% 6 A 2 5 14 22 Bk RUBE 8 B8 7 2 R A D AT
i E M. TEWBEES, AT sCHLTERI R o R DAL RE R B2 SR S 5 S 5r R, TEAR Gl s LA
W RATIBATVENLIR AT, ARSCTEIET 4.2.2 FIILTRZEM AT B, SHm2ES 5 ERIL 5
PEIEAT P Ao A7 2 32 B2 e A I H RIS TR B AL R R = AN B TR BB B
AR PR 2 B2 S TREE D NPIMIE L, S BB 07 B85 R R it b an F

HArthRIB B s g Rl 2 fos, HA R N A S S5 E TR, 5igk
NAE G S 52U E R RAT TR

ATLLEH, 78 11:00 2 16:00, A FaS5 TIRE, Ik 70 . X — B BOR g m IR B,
T8 I Rk A At FEAE T oA SR R LU )

T NS 5T R X TR TR T .

B 7 il sn, RS S5 G, BT I TS nT s e, TR AR T T A AR . B
FE S5 B T HRECH IR H X B I H AR B AN K, 2 B I R AR FL T2 AT AR

X e T AEAREA] T, ORI 2R G R SO F e, DAL T 72 R I R v, R S A BRAR LA R A
AEEHLB R D HL X I Lo 7E 7T IS B, BRI R HL T SRR H X g v Ty 22 ik B R, R T Ok £
T BEAIS 1 AR o RO P 9 i FR Ty 26, AT BRAIG 17 R FELRAR , BARAIG 17 A F X L o ) o 0 s A

@



Pk %

Table 5. Parameters of distributed power cost
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Table 6. Controllable load power constraints
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Table 7. The comparison of recently plan cost
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Figure 2. Load involved in recently scheduling

2. e 5EERM BT



ZLINIS

WENRAM A BE—/NTFEAT — I H R, BRI RE T 23 AT LA « g L, AN 2 /N 1R AL
BATIHR, s 3 F,  [FIRR SRR 2 R on wl $2 740 2 5 22 B A BE V1 L v Rl A2 A

M3 FTAE H, 7EH ATV R AT, 9:00~11:00 B BEh A AT UG FEIRBN LI L2 5 T 4%
L.
1% 8 NIREALI BTSRRI BURZ TR ART B
M8 ATRUARIL, i FRBTHRI TSR AT 1 XA R T AP L, TR BN R B R B 45 A KRR
T, SRR BRRARE N 1%

452 5 AT BREN TR SA B 5 H AT SR EL RO TERHUAIR F 19 45 0 Fia 2l i S A
ANAZ, REH I RRAS B o TR BN TR, TR RS 21 00 S S BT BT R B, Fair s L R R,
FEMR IR T AN T B AR, RS S SR ERZFHERT BTkl ARSI 5
FHERT HATTHR), R i, SRR R SR FREIR AR, R B2 SRR 5
THAET.

TR T EE B B 0 Rt SR <] 4 Bl

129 K I EE B BT A (T R AR B

B 9 ATLLEH, B IS AT BB LRI, BRI T 2 Bk B TRk it )
KALEATY e X RO E A EER B, KOG BHEAN A (038l O DRIl I B DD 5148, e
RORLHLI S T He sl HOR HRASIE K

RIS, SR ARE R RARA, SR BO s AR &, AR THR B Rl o (K w328 G i il A SUA T
IR . ATLAE Y, AT 3 0 A 452 H AR A HL AR PR D ek A R A 0 181 P v 32 38 7 AR KPR, AT AT B
T, G SR EEREAT SRR TR RS RO EE 7 (42 F A B vy o BRILE, AT 00T 22 5 00 B X s A [
FEAAAET HATTHRIARSD TR, 10 ANE B BRI TR RURE AR e 1
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Figure 4. Ultra short scheduling with load participating in scheduling
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