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Abstract: Integrated energy system is an effective solution to
solve the problems in the current energy field. Gas, electricity,
heat, cold and other forms of energy storage play important roles in
IES. An integrated energy storage optimization configuration model
is proposed, which can be widely applied to multiple IES architec-
tures. The universality of the model is also analyzed. Firstly, a uni-
versal model of user side IES is established. Secondly, based on
the universal model of IES, an integrated energy storage optimiza-
tion configuration model is established to make the configuration
model applicable to various IES architectures. Aimed at minimiz-
ing the annual cost of system life cycle, the model determines the
configuration capacity and power of various energy storage. Final-
ly, a case study of IES in a commercial building is analyzed. And
the universality of the optimization configuration model in other
scenarios 1s analyzed. The result shows that the proposed model
can be applied to IES of multiple architectures to solve the prob-
lem of optimal configuration of integrated energy storage in differ-
ent scenarios.

Key words: user side integrated energy system; integrated
energy storage ; optimal configuration ; universal model

0 55

21 2t Lok, e I S5l 1 I PR 5 75 4 Ak
B 8 A oy 37 A LT P U S A Y 4 EE R L
W H PO FRIE 2R A e U R 4 (integrated energy
system, 1ES) 3 155 A L PP Z Fh BB IR 09 42 7= e d |
Tty A7 DA SO 3%, T DI 803 S AR 5 — IR BB A
AR HIROR , S mit i B8 R G2 21 A &
REJI T RARAEIR R GE A SR )5 1] .

SO R EZRIE X B e EAE N 1ES
() H B R Ay, AR T A A, fRRER
PLSEELIES i ZFP g i G R B, FRAIR R )iz

Wfs EHH#A:2019-10-11; f&[E H #1:2020-01-17

ELTE : [ M GRH) W REIRDFE B 529 H (CECY
JS1900006 )

This work is supported by Research Project of State Grid(Su-
zhou) City & Energy Research Institute(No.CECYJS1900006)

AT A T LU RRRE I i) 2B 7 I AE , 3 e v] 7
A BETE AT 24 LA 5l LS00 m] P A BE TR
FURAT BB dERE RGN 2 ] SRas T
I, WFSETES HhER G AR RERI DL AL L 7k, 0 Tk 4%
EraaRes A R A R S

BExtIES Fh Al RERC B BT ST, 2 LA T R SE
IBATEGEE AL FEA BRI )R B AR ]
A REETH A LS5 o B ks o ¥ Lt RE DL AL I6C B
ABFFE R, SCHK 10 J7E PRl 23 I R A B9 35 5 8
5 L& T A R B I e 2 AN A SRR, A1
XUZ LRI PR L A RE O I B R A A7, m o TP
A7 R LI g o SCHRL 11 ] —3CHR[ 12 17273 B K
P DA SRR A At L, 3 i T e A TR A Ty R
TR G HERER G, A RCEIT T XA I3 B8l 5 3C
BRL13 P 2 i S S A A AR 4 5 O TR A BE
T FE X TES, % T g it 2 R an i R EA T i i
BCE AR T OB SR SOk 14 100 i

Vol.22,No.2 Mar.,2020 POWER DSM | 13




e, % R PG e IR R G IR AL R B AR ALAT R

112 Ab AL EE B, 725 LR 1 B 51 A HL
iE, I HIBR LS TR W s, DOGIR A
THAA LR BRI R G S WA R H b, Xk g
M BC B A B MLa TR AT LA . 4ok, At
AR 78 S5 il PO B0 R i R B 22 1) 2 3 X
IES i P 255 il BE 1 O B EA T E 9T, i 22 g
HAMIZ BET A PR TE R AR R SR s 1T AR
SCHR[15 7% e g s A g g (9 HUBE RIS, X P
M TES rh A H AR Ve fif BE 2E A7 00 6 IC B 5 SOk
(16 ]—3CHk [ 17 17573 B v 38 fif BE 1V T3 55 f 22
A B SERE L, FHTOUZ MUK # TES 255 fif
AERR LAY B A R H AYIs TR B2, 45 R3]
LA REREAT L — B RE T RE IR T R G 2 TE 1 5
SCHRL18 J—3CHR[ 19 J7E 5 UL I 25 BE TR B Hh 5
AR P — B 0Rge e AR AU RERI DL AL
W, ST LA BRSO R REINE B A9 52

DA SRR T TES Hh B 08 A2 5 A RETE [
ARG BEAS P30 DR P 2 = mT P A R I
T L 155 5 T B L, I AR RIS S b 25 5
filt RE A DL AL BC BEEATHIE ST, A 1 — e HE e, AR
EIAXT RS R RE L E BT IR 25 T TES 1 AR
FHERT  TES H B 28 AR 0 B fif DR R 2R
i BEDCALIE B H BARIRI R, TES & PhH 22 Rl R AR
7 AL A LSO SR RE R — ML R &
Unfar 255 RER ROt R AR TE L5 5 i RE X T TES
Hh 22 RE AN 22 RE T DM I BE A HE VR T A —
AN T H Y TES £33 iR RE DL AL e B AR, iR (E A5
2L T

BEXE LI, AN SCRE Y 1 —Fh 2 5E 2 A
TES ZEA4 19 JH 7 I TES 25 5 £ BE UL 1 S 2 18 A
B S, LR IR AL th & S HT P I TES
(13 AN  HEyK, 76 TES 38 FHASERY (4 36 m L g7
FHNES 285G AR RE T AL C B R, 2% AR RE A 1 Al
HRAR e P 2R R RE TR e
FeA T 2R S RE R BL I Ry S2 B IR AR, LA
& 77 i J ) DA 8 45 AL EBAS /Nl FL R TR
IES A 2% Fift i BE2RE B A AL I B A9 A Ha M1 235 R
AT b 3500 I35, R DA T e R R AL
A, X R M HE SR v ) B i RE R A TG, T A
RUAE 5 v i 3E I s i, o DI phe e A 7 A
b b BT AT 0 A, D IAASERY fy e A

1 FH P IES [ A

FH PN TES fo) S8 G BRGNP 1 BT ™. A
P TES HHRE /AL = et AL A4 TH IR

14 | BEAZERMEE

B 224 %28 20204 3 A

AR 2R B8 I A5 2R R 3 O TR Y BT fE
AR G RO IR A L PRCR 2 25 A 3
AR HL 7 B, WS T OR TR RE R 1V R 2 Ak
[ FHL P B0 BE 5 B R e 5 P C 2 A RV i =
HEMEHLAL 2598 AR L BIL il v LA
B, ISR A AR R RE R IO AL E A
ki BRI ) AL 5 1 5 A RE PG T2 20
At R F it AR S 22 b RE R A B A5
RESTCH R REIA TR A2 ST o

Ry
|
e Z Y
| [EiaNy S
E2N
PN DG
6 ow ||
fie i
¥ [ —
| g | |
b iz
-
w || P |

1 FAPMIES By S22 IR 224
Fig. 1 Typical structure of IES in user side
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Fig. 2 Universal model of IES in user side
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Table 1 Time-of-use price

n ; T HEL/ L/
L ] (JG-kWh™) (JG-kWh™)
- . 8:00~12:00
e Wb B e 1.123 4 0.942 9
g 12:00~17:00
S B e 0.748 9 0.641 4
KRB 0:00~8:00 0.374 5 0.301 5
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Table 2 Parameters of energy storage

Hifigie B IGigRe
PN AR A (TG - kWh) 1 000 150
AN D) RBF A (TT kW) 600 1 000
A AR B R A A/ (DT kWh!) 100 20
AN 2R B AN/ (TG - kWh) 0.043 0.011
AN AN B NA/ (TG - kWh) 250.0 37.5
AN D)2 BN A (TT kW) 150 250

PN 2R AR R A B RAS/ (OG- kWh!) 100 15
AN I FRARR MBS A/ (T kW) 60 100
FFfi/a 10 25
REIEFERCE 0.002 0.020
FERERCR 0.900 0.950
FRERCE 0.900 0.950
soc,, 0.2 0
S0C,,, 1 1
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Table 3 Optimization results in different schemes
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Fig. 4 Power balance in heating season
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Fig. 7 Configuration results of energy storage capacity
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