K FH

405 M
20194E8 A

ACTA ENERGIAE SOLARIS SINICA

'\_#L' ‘jl‘& Vol. 40, No. 8

Aug., 2019

XEHS:0254-0096(2019)08-2360-08

E TN ANERATBERIERS
PCEC 4 I 5 4

AR, BOEL

W, #ER, BE, HEE

(1. RHER A PRI ABE RSO B 0T 0900 %, R 3003505 2. REFRFFRE i A H T L5005, K 300072)

B OE. LSRRI ARG NI R IR TR A T 32 B AT /04, ZE O W S7 AT 4
FE T 5 LRIV S50 970 47 116 28 ) 28 ST Y, 1 1) 28 PR A rl A1) 1140 20 G045 Hh SRS 7 S D R A A Y Fg i 1,
FEHURT A REUR R L AT BAUT 55, B X R GE A VE RCRRPEREAT 0BT , O LAVE FEAEZ MO PR B X AR 2R 585 WL e 144
oA SRE VR AR GEREATXT L 5 45 SR AT, B 51 4 50 56T U A9 2 S50 mT A4 RE IR AR G HAT BB I DL BC P R 22 554, HAT

AR NI

KR WEARBERSE(RES); AWM, Farmi; VCECPE; TRNSYS

FESES: TKO19 XEERIRAD . A

0 531 §

B 26 U5 B P R A A RE TR Y K s T AR |
KA ERSAEAS R, U A R A 25 P A fif i L 4%
B RE VR 2R 40 1) I Ak Ak 5 78 KR 9 45 R ASUm K &t
AP AR BE VR 4 R & S 0 AR B TR] IR A 3 o A
O F14 25 J RIS SR 5 g 41 B0 T A B VR T 4 1) PR
K Jet s K PHAE AURE 55 AT 1A R R 7E 2 SR AR R
RGN B E A R ] A AR U
P AN RIS 34 252 45 4 90 BB TR 2R 4 1Y) DG 4 ok
BERFE M, DCHC P48 #5067 5 7T P2 BE VR R
Z (8] U C AR 5 2 EE SR RE IR R A MERE B & DL &
5 5 T A BE RS B A R SR AR
R AR SR IS A . B PRBE IR (IEA) X F
K PH 8 2 REAE 2L S A AFF 92 0K 2 SR 6 o S (ke &R
S04 DT FC M5 o B 2 — T L E B IR R
TnZE % Je W AE A 5T B (IREC) 2 B REAE R 51 h
14 VG P 8 e, 8 R 5% 0 O BB R R T 5T
JIT RS VG L F8 b5 I T @SR BE IR R 4, LA L RE
IR RGPERET

fift- P T AR R IR K R S5 SR 67 e 8] D e
25 R B ) R, 38 (1 P A e R 55 R 2 2 ik

Wi EHHE: 2017-03-16

Horpr, S R R AL TS LA BB R 1 3 14 )R] A R A
o e i P 1 2 R A 2 2R, 55 MR R AR U 458
ZAKM s AT AT . R T R AR R R I AR
i, H TR B SR RE VR 2R 40 v i 3 2 iAo 55 fif A
FAR AHGI AR S & J S R 2 P B AR . B R
AL AR ok K HL 5 A7 A 1) 21 25 AR Ak AT A X R T4
& , 76 0] R BB YR R 48 1 I FH & i ek, H
T 2k SR N T 28 P 4% S AR ] s L L DL v 40 1)
2 S5 T AT IR R0 X6 G AN AN AT SR AR A i A
PR AT HILAE T AR BB TR & H , B[] RUBE i 47 R o)
NS A3l %) R T A A 1

S b E PR A VR H AR I X I RE R 3 R
G I TR LW E RG” , AW H 4l
AT A Sf XoF B A 0 7 BE IR &R G b i AT
S AR SCHE R A A TN B 5 A R L 7R
LT PR 5 o7 FH T B2 AR, X6 i) A R IR & H R g
SR B g HEAT TR0, DTG X 2R 5 1 D C 1 HEA TR A
e H ] TRNSYS # 57 3 J2E 52 d 51 a0 vl H4E fE
TR RS, SR ) FH A 25 00 2% o ] 2B B IR kv 5
ST HEAT IO , 2 R A LAY A B I A 9 AR
ot L ERIE R ERE BT T,
IR BN B LB A, 7 S0 0 5 g 455 5 g

ELTH: EFRERHITLIE(863)1H(2015AA050403) ; K 2RI H
EEMES: B Ih(1981—), B, Hli+. @lEE, EENFSAXERASEMTRERFS H NPT . sdeng@tu.edu.cn



84 RS T HINEOR B ST AT P BEDR R G VE LA A 2361

fifi b, FEAT RIS, O LAVC BCPE 2 808 16 br 0 A
Z G5 WL A BRI R G AT X b, 56
UEFTEE R G A DE B A28 B

1 ZREZHIA

1.1 BRFEHK

WP 1 B AR SO AT 2 SR AT A RE R R
G2 ZRG AN < AL iy SEAR S AL INRL XS e
FLBIL 75 L Y L R T R R o SR e s A
L BT ST SR T L T LG A i A
T AR 48 I P 5 4 ) R A
KA

e
B

<«

&

A
FEH Hiit

o
T

HBh IR
B @il AR R G4
Fig. 1 RES of residential building

1.2 BT

AR A B 1 R T Y IR T DX A — AR 5
P s, B A 270 m?, B2 90 m’, Ry 3 B R E
g RV . A RS L B 454 B RS
TS B R M R R AR A Rt
FRifE) s & N AT R AR v [ AR 52 g2 (1) A=
16 2 B (L BE R SR A5 s R) S TR H e 1
18:00 £H. I 8:00 RE I, IR &K IF)A .
16 TRNSYS V-4 ) TRNBuild 2 57 #5004
PAEE IR B os At B E R 9.18 kW, SA{H %
fFufar K 3.57 kW, 7 fif #5481 25 5L m] A Ay 25 9 M At i
RGN R
1.3 FAIB4ABRRGIEE

A S0V B AT Pl R K Bl Y A TR % XA

AL R, 25 TRHGE (= N XKLL, R K A
R EEFEH OGOk AR AL R o] FEAE RE IR K L R G
FE B 2 TR . RGBSR 11
AHIBHE3IAISH, fIRERSH28HEIH 9
H A AEN RGE7E TAE H R AEEF TR JE T
1B H R 2 KRB 18, RGN 15 R 22 2 N
TERE I o AR S SCHR (17, 181, 36 2 HLAL 45 5 i
IRN 6 kW, AR ER A E N 12 kVA, B A =
42000 Ah, EEFR TN 90 m?, % & 24 X I HL I
T TR, SR BB I T AL 80 m?,
FEARFBTRL N 7.2 kW, K KB HLZE RN S kW,

A PR RE VR R S8 AE Matlab H R4 7 F 4R RE R
WL HE 5 0 A AR R R TR L SR T SR AR 0 Bk
155 B A B S B TRNSYS h, REGuHIR
It FH 3 3228 TRNSYS #2825 Matlab 3% 42 ¢ &
mE 2 FroR, BAR B B2 R 2 % TRNSYS 3
Ft.

Type2b :
I bl |
Typel09 |
+ TMY | |
SRR |
x |
Type2b Typed7 I
' S B |

(2T I ———
_____ i TTTT D [ Type2d Jl

bt
— :
_ Typel08
b ]
!
Bl

P2 AIFEA: REVR R S8 Matlab-TRNSYS #5407
Fig.2 Schematic diagram of RES in Matlab-TRNSYS

2 TIRRR

2 REMBEARTIE

21 HEFEERMEDR
A A BRI R G AR s AT i A R R R R S
TR LR T RIAE R Geia AT i A2 rh R i
5 FE 1 I 8 11, () ERE U 2 DT E M B T Y
M ARG R R M AR = (1D R,
G, +G,,*+G  +W, =L, +L,+D, (1)
K, 6, — IR ERm i, kWh; G, —— X II#L
K, kWh; G, —— WAL T HL 5 W, ——
B UM A SR A kWh Ly, —— BB



2362 XK [H

2
H

=1
b

s 404

Ay,
£

FEHLEL , FAG 2 SR R RHILL S o I Ha A FE
i, kWh; L, — FSEA ST iy L,
kWh; D, IR W ENINE N T
kWh,
R G ST B AT B B H R H R
G =0 LI (D) W] R4 -
G,+G.,+W, =L, +L,+D,

22 EHIRES

AT PR A R VR R G A FL T, 3 A
Al AR BE YR K L TN G, (RISGAR & F i 73
WHE 5 X B K H TN =2 F) 5 38 50 £ far FE HR
EME Ly, WRNER ARG RE 2L, B
PR SRS A% 1 iR .

(2)

x1 TFIHERFERGEHRE
Table 1  Control strategy of RES
AT o o e
. . BTN (520
PR RE YR A R i £ T
Gon> Lo A, ZRABEFERM, & A1
i Y= L PR B W R
£
ATREREU A R A T,
Gienpre<Liiag.pre . N 2
D T RIS
TR AR R B, AT BE
% — FRR R AFER, FiE, 3

FEHLBIA T L

AP RE TR A L 5 00 A R H R Y I R 2
ANRT RS, e 2 B8 I D% 22 X AR G B SR X il
MG HEATIEIE o B a S i S n] PR A RE VR A v T
Y X ERZE A ERORAEL, b by i S0 87 Ay T 246 3] 4% 22 1)
HRORAE, U -

(3)

agore — L (4)
KX, 6, — T A BB R & L i T (B, kWh;
G., Al P AR AR R K R R SE U (E , kWh;
Ly, — 850 11 faf #E fL 5 09 B0 B, kWh;
Ly —BEHU AT FEHL 0 TS(E , kWh,
MM T EERMNE LG, —a-b>L,,,. .

'
@ = max |G, = G

n
b= max ’ L bldg,act ‘

n,act

PATEE 1,5 G, +a+b<L,, . PATERK 2, 5
M FATAE R 3, 2 L kb TR AT B, B8 G
5 Ly RN ZR M, PUATHI 3,
23 EEHESH

HTAETE SRR LTRICE C R, E AT
TEAFFRIE Y R E I E 2 DN IAZESE.
At % L R AT 5 e OEF A HEREVE [ 75 2% 5
e OEM 433 =R (5) F1=(6) iR .

Z@mwwmo

OEF = : <OEF<1 (5)
D LA
- min|G(); L@)]A
OEM = 2 '[ 0101 t, 0<OEM<1 (6)
PIREGIY
K, Ga) Ak KA LG —— B

At ——BF A K 1, —— RS GRRE] 5 0, ——TF
FR LRI

5 LEAR SO ] R R VR R 8 MR AT R
25 G 1 il Y A R 47 DC SR AS DA
P B A DE e br L an=X (7) =X (8) B o
> min[G(i) = D(i); L(i)] At

OEF' = , 0<OEF' <1

D LA
(7)
> min[G(i) - D(i); L(0)]A
0EM'=Z"=" [ /() DG):LG) L o=oEMm <1
DGl
(8)
A, D(i) J& 3 R AR BR VR & HL A
3 FumEEy

X SR AT S AR X BIL A HL SR B, R R
WREZ H5Z BARLM R, A T2 M 45
(ANN) BA RIBE AR BN R RE T , REXTIEL
P ZRGEEATEEAE ™ I T 22 00 2% AT S50 B F 5
B AR, AR SO AT 8 A SR A e s 2E 47 et )
J11 BP A1 22 o 288 S 7 TS A
At R
AR SR EE AMIEE R I s A L H SRR (T
PR H R H ) LR b RPN A5 R 2R, 45 KT
e, ARG SCHR 21 B 7 S TSR Anlel 3 s

31



84 RS T HINEOR B ST AT P BEDR R G VE LA A 2363

T3 SR A
24 hfAfi

T s A
SONRIL. W e
24 hffif

i SR ANN
HZEM, BRI

5 B -
AR
AT, FHEO

K3 G T R
Fig. 3 Model for load prediction

32 WBERRZEMNEDR

3.2.1  JGAR & H T AR Y

Z i KGR AR R R AN A R AR
RUOGR RS 4 A —FF an & 4 iR IE RS
B K B EAR 5 B BT . BEHGR B TR
RGGH R B S5 B D s e AR R AR S R
Do 2% 11 i A S 850, A Sk [ 22 ] 43 ) 2 57 1 K L B
KR 3 RRACM T I bl 28 W 48 AR & e T
B

8-
7t 2 A 7
6k 7
: .
£l
=47
E3t
Z
R 2r
1.
007:00 09:00 11:00 13:00 15:00 17:00
e
a. R
6 77
5-
Z 4 7
= L
23
% 2F 7
=1 7
L7 v
L a0 .

07:00 09:00 11:00 13:00 15:00 17:00
b. BIK
K4 RRRTEET BRI )

Fig. 4 PV output power under different weathers

322 A AL TR R

B HORGE XU IELBE L D s e v e SR A
F A 22 285 i A S B, MR SR 23 1352 KU
R FL B2 Y 248 TR AR A

4 RO

4.1 EIERSIH

BT UL B R RE R R I I X
2014 A4S , A7 AT R AR BEVR A& H T AR
Tfr TN, 5 0T A B VR 28 45 il 4 4E K RE B AR AL
AR A R VR & M R AR SRR ARy kL, i ARRE
L A5 2 B L 6 RHLFEHL LA R R B,
IEAMAF B shyR 4 e RE L, Hoh R i — 00 3L
T v [ AR R SR R S AR S

J3 52 AT AR TR & HEL TN 446 X R 25 1 e KA a
K57 S 7 g T 4 X R 25 A B RMEL b PR 2013 4E 5K
DA At o AR T A ) T ASE Y, 2013 4F 61K &
L TR 7 20 bR 224 19% , i WHR 25 B KA 802 W5
AT % L SB0 E  ER 22 58 23% , 460 1 2% B K AEL
706 W | 2013 45 1] F-A= BRI A B T 268 X6 15 22
M) e KAH @ i 1508 W 7oy F0I0 7 43 iR 25 0
9% , 4%t iR 22 Y KAEL b h 489 W

AT, 3 2 4 8760 h REUL FEHLIG
B, nE 5 R

28000

g s e
L §=EN
24000 o
| L
) 20000 i
= 16000} AN o
-
i L
5 12000
8000
1335
4000+
0
K H
E5 AT AR IR R G A PR R I

Fig. 5 Annual electricity production and consumption of RES
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Table 2 Simulation results of two renewable energy systems
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ANALYSIS OF MATCHING PERFORMANCE OF BUILDING
RENEWABLE ENERGY SYSTEM BASED ON
FORECASTING TECHNOLOGY

Su Pengwei', Zhao Jun', Deng Shuai', An Qingsong', Mu Yunfei’, Feng Huanhuan'
(1. Key Laboratory of Efficient Utilization of Low and Medium Grade Energy , Ministry of Education, Tianjin University, Tianjin 300350, China;
2. Key Laboratory of Smart Grid of Ministry of Education , Tianjin University , Tianjin 300072, China)

Abstract: The study focuses on the building renewable energy system, and presents a renewable energy system for a
three- store residential building in Tianjin. The neural network prediction model of renewable energy power generation
and building load is established on both sides of supply and demand, and a system control strategy considering the peak
and valley electricity price difference was proposed. On the basis of the verificed model through the measured data, the
simulation calculation of the building renewable energy system was carried out, and system matching was analyzed. Also
this system was compared with the conventional off-grid distributed energy system with the matching parameters as the
index. The results showed that the building renewable energy system based on forecast have good economical efficiency
and matching performance, and has the potential value in practical application.

Keywords: renewable energy system; power generation forecast; load forecast; matching performance; TRNSYS



