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Tongji University Master Abstract

ABSTRACT

As an important part of green eco-district planning, reasonable community
energy planning needs a basis ofaccurate buildings load prediction. Hence, this thesis
focuses on the method of buildings load prediction, the adjustment basis of the area
ratio of building types and energy optimization based on the district buildings load in
the community planning stage.

Given that community energy planning has great uncertainty and
forward-looking requirements, this thesis proposes an integrated method of buildings
load prediction, which combines building simulation and data mining technology.
Then this part emphasizes the establishment of the prototypical building models and
the standard of model calibration. Using the proposed method, we establish a load
index database of various prototypical buildings. Based on this database, a rapid
calculation tool of buildings load prediction is developed. Then this tool is
successfully used to predict building cooling and heating load of a CBD in Shanghai.

In the early stage of community planning, the load characteristics of district
buildings can be optimized by means of adjusting the area ratio of building types.
However, there are few researches related to the adjustment basis of the area ratio of
building types at present. This thesis proposed that the standard deviation of the load
profile as the measurement of load leveling. The smaller standard deviation, the better
load leveling. On the contrary, the greater standard deviation, the worse load leveling.
This thesis uses the rapid calculation tool to calculate the district buildings load under
different area ratios of building types. Then the fuzzy clustering method is applied to
analysis the different area ratios of building types based on the load leveling principle.

District building energy optimizion depends on the accurate buildings load
prediction. This thesis uses a mathematical model to optimize the district building
energy system configuration, and analyses the effect of load leveling on the energy
configuration. The results show that adjusting the area ratio of buildings types to
optimize load leveling and optimizing energy configuration can not only improve the
energy efficiency of district building energy system, but also achieve energy saving
from demand side in the planning stages.

Key Words: Bulidngs load prediction, Load leveling, Area ratio of building
types, Energy optimization
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18 0.6 0.1 0.3 51 0.5 0.5 0.0
19 0.7 0.1 0.2 52 0.0 0.6 0.4

20 0.8 0.1 0.1 53 0.1 0.6 0.3
21 0.9 0.1 0.0 54 0.2 0.6 0.2
22 0.0 0.2 0.8 55 0.3 0.6 0.1
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5 4 7 TGO HE R SRR R LU AT T

HARFS | WifEz | HARS | WifEZE | BARS | WlEE | AT | Wil

23 0.1 0.2 0.7 56 0.4 0.6 0.0

24 0.2 0.2 0.6 57 0.0 0.7 0.3

25 0.3 0.2 0.5 58 0.1 0.7 0.2

26 0.4 0.2 0.4 59 0.2 0.7 0.1

27 0.5 0.2 0.3 60 0.3 0.7 0.0

28 0.6 0.2 0.2 61 0.0 0.8 0.2

29 0.7 0.2 0.1 62 0.1 0.8 0.1

30 0.8 0.2 0.0 63 0.2 0.8 0.0

31 0.0 0.3 0.7 64 0.0 0.9 0.1

32 0.1 0.3 0.6 65 0.1 0.9 0.0

33 0.2 0.3 0.5 66 0 1 0

R 4-3 WO RIHHE R
HARFS | WilEE | BAFS | WlEE | BAFS | fWlEE | BARS | WiEE

1 8.86 18 10.60 35 13.88 52 19.10
2 8.24 19 11.32 36 14.42 53 19.37
3 7.81 20 12.16 37 15.07 54 19.74
4 7.62 21 13.09 38 15.81 55 20.19
5 7.68 22 11.32 39 14.95 56 20.73
6 7.98 23 11.15 40 15.06 57 21.28
7 8.49 24 11.16 41 15.30 58 21.61
8 9.19 25 11.35 42 15.66 59 22.01
9 10.04 26 11.69 43 16.13 60 22.50
10 10.99 27 12.18 44 16.70 61 23.50
11 12.02 28 12.80 45 17.37 62 23.87
12 9.88 29 13.54 46 16.98 63 24.31
13 9.51 30 14.37 47 17.19 64 25.75
14 9.33 31 13.04 48 17.50 65 26.16
15 9.36 32 13.04 49 17.91 66 28.03
16 9.59 33 13.18 50 18.42
17 10.01 34 13.46 51 19.01
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[FIHF RS A S SO 3Tl DX 310 Ao T 5 RERIC B A AL 7

K 4-4 AT IRREUR R
FRFS | WilEZE | BAFS | BlEE | BAFS | fmilEE | BAFS | FRilEE

1 6.33 18 4.41 35 3.70 52 3.18
2 5.82 19 4.66 36 3.91 53 3.07
3 5.38 20 5.02 37 4.26 54 3.16
4 5.03 21 5.48 38 471 55 3.43
5 4.79 22 5.05 39 3.94 56 3.85
6 4.66 23 4.60 40 3.61 57 3.02
7 4.67 24 4.25 41 3.43 58 3.06
8 4.82 25 4.03 42 3.42 59 3.29
9 5.08 26 3.95 43 3.60 60 3.68
10 5.45 27 4.04 44 3.93 61 3.05
11 5.90 28 4.27 45 4.38 62 3.23
12 5.67 29 4.63 46 3.50 63 3.58
13 5.19 30 5.08 47 3.26 64 3.26
14 4.79 31 4.46 48 3.21 65 3.55
15 4.49 32 4.06 49 3.34 66 3.61
16 4.32 33 3.78 50 3.65

17 4.30 34 3.66 51 4.09

* 4-5 WA SRR R A
FARFS | WilEE | BAFS | WlEE | BARFS | fwilEE | BAFS | FRilEE

1 7.75 18 4.77 35 6.05 52 8.49
2 6.87 19 5.01 36 6.10 53 8.25
3 6.05 20 5.45 37 6.34 54 8.15
4 5.32 21 6.04 38 6.74 55 8.18
5 4.73 22 7.46 39 7.72 56 8.35
6 431 23 6.76 40 7.26 57 9.03
7 4.14 24 6.17 41 6.93 58 8.89
8 4.24 25 5.72 42 6.75 59 8.87
9 4.60 26 5.45 43 6.75 60 8.98
10 5.15 27 5.38 44 6.91 61 9.64
11 5.85 28 5.52 45 7.22 62 9.59
12 7.53 29 5.85 46 8.05 63 9.65
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9 4 B ST DU T HEA R B 7T

HARFS | WlEE | HARFS | flEE | BAFS | R | HAFS | WiEE
13 6.74 30 6.35 47 7.70 64 10.32
14 6.03 31 7.52 48 7.49 65 10.34
15 5.43 32 6.94 49 7.43 66 11.06
16 5.00 33 6.48 50 7.52
17 4.77 34 6.18 51 7.76

433 BRGR
o et B v A PR RO AT RO SRS b, B I B R R v, R
I R BRI P, I BT P REA S I — 2
LA TR SRR BT, B STIT Loy =2, W S B2 4 R K 4-6,
AR R A R LA 4-3.
% 4-6 BHORTRILE R

BK
HARFS | WlEE | AT | flEE | BAFS | WlEE | BAFS | WiEE
1 8.86 12 9.88 23 11.15 34 13.46
2 8.24 13 9.51 24 11.16 35 13.88
3 7.81 14 9.33 25 11.35 36 14.42
4 7.62 15 9.36 26 11.69 37 15.07
5 7.68 16 9.59 27 12.18 38 15.81
6 7.98 17 10.01 28 12.80 39 14.95
7 8.49 18 10.60 29 13.54 40 15.06
8 9.19 19 11.32 30 14.37 41 15.30
9 10.04 20 12.16 31 13.04 42 15.66
10 10.99 21 13.09 32 13.04 43 16.13
11 12.02 22 11.32 33 13.18
[HRE S
HARFS | WilEE | BAFS | WilEE | AT | WifEE | BARS | Wi
44 16.70 47 17.19 50 18.42 53 19.37
45 17.37 48 17.50 51 19.01 54 19.74
46 16.98 49 17.91 52 19.10 55 20.19
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[FIHF RS A S SO 3Tl DX 310 Ao T 5 RERIC B A AL 7

=K
HARS | Wiz | HARS | iR | BAFS | WlEE | AR | beifEE
56 20.73 59 22.01 62 23.87 65 26.16
57 21.28 60 22.50 63 2431 66 28.03
58 21.61 61 23.50 64 25.75

WRYE A B HEACREE, R SRC E oy =38,

AR KL 4-4.

R 4-7 B IR

X K ok
KRG

%WJ% 4'7’ ?Eé;‘"é

Bk
HARFS | WlEE | BAFS | R | BAFS | R | BARS | WiEE
1 6.33 2 5.82 11 5.90 12 5.67
2K
HARFS | WilEE | BAFS | WilEE | #AFS | Wfix | BARS | Wiz
3 5.38 10 5.45 19 4.66 29 4.63
4 5.03 13 5.19 20 5.02 30 5.08
5 4.79 14 4.79 21 5.48 31 4.46
6 4.66 15 4.49 22 5.05 37 4.26
7 4.67 16 4.32 23 4.60 38 4.71
8 4.82 17 4.30 24 4.25 45 4.38
9 5.08 18 4.41 28 4.27
PHEES
HARFS | WilEE | BAFS | WlEE | BAFS | x| BARS | WiEE
25 4.03 40 3.61 50 3.65 59 3.29
26 3.95 41 3.43 51 4.09 60 3.68
27 4.04 42 3.42 52 3.18 61 3.05
32 4.06 43 3.60 53 3.07 62 3.23
33 3.78 44 3.93 54 3.16 63 3.58
34 3.66 46 3.50 55 3.43 64 3.26
35 3.70 47 3.26 56 3.85 65 3.55
36 3.91 48 3.21 57 3.02 66 3.61
39 3.94 49 3.34 58 3.06
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9 4 B ST DU T HEA R B 7T

MR F H A g (AR B, RSB LL A v =2, TR R LK 4-8, K
i R LK 4-5,
* 4-8 HLAAT IR R
Hk
AR | WilEE | BEEAFS | trfEE | HEAFS | WdEE | BAFS | WdEE
1 7.75 23 6.76 35 6.05 44 6.91
2 6.87 24 6.17 36 6.10 45 7.22
3 6.05 25 5.72 37 6.34 47 7.70
11 5.85 29 5.85 38 6.74 48 7.49
12 7.53 30 6.35 39 7.72 49 7.43
13 6.74 31 7.52 40 7.26 50 7.52
14 6.03 32 6.94 41 6.93 51 7.76
21 6.04 33 6.48 42 6.75 44 6.91
22 7.46 34 6.18 43 6.75 45 7.22
HR
FARFS | WilEE | BEAFS | nlEE | BEAFS | WlEE | BAFS | WdEE
4 5.32 8 4.24 16 5.00 20 5.45
5 4.73 9 4.60 17 4.77 26 5.45
6 431 10 5.15 18 4.77 27 5.38
7 4.14 15 5.43 19 5.01 28 5.52
F=K
FARFS | WilEE | FERFS | WifEE | BERFS | WilEE | BRFS | Wz
46 8.05 55 8.18 59 8.87 63 9.65
52 8.49 56 8.35 60 8.98 64 10.32
53 8.25 57 9.03 61 9.64 65 10.34
54 8.15 58 8.89 62 9.59 66 11.06
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9 4 B ST DU T HEA R B 7T

4.4 EHEXSTHT

ASSCHE SCH A A 26 b 22 B AL DAy~ HEALRESEE , BT DA SRR M (1 45
R AR AR 2k A v 22 /N SUE B P e N R DA T AR BE AT VAR
PRAEZE /NIRRT, AP RR R “O07: PRt KIS 5
Fobt, HAGTFAEACRERE “ 27 drdEZ K N E RIS SRBCEL,  H fa v
WAL “R7.

Gr TP H B« A HLGUA T PR RRE B J SR B AT B SRS
N, AR SATFEOREE, & i, B Z=3K. A Rk ibeiE 2=
SZSRPTAT FEA AR UEZE ) T B E S 3200 OREA O VE AN 228 i SRR EL B g 11
AR o nd 74 S far P HE AR BT HURC LU EAT SRR M5 2 21— SR 3R
FC b fru ey il 2R AR HE 22 1P IME A2 11.68, 25 —HHFEAR 26 X RIS bniE 220
11.69 52 fed %k, PrPARHUREAS 26 193k 1% G T HEACRE 7 SR 28— SR
FRC EE AR o AL PO iR B B SRR R AT R I ACRAEA, I FACRFEA W
My, ZJaAHEBEE. FEA 50 MEEE R RAC LR, FEA 61 1FU5E =28
I RARER o HE TV FAar (R SR B AR VRN LR 4-9. 55— SR
bE T P AL AR FEAIL 28 — 2R N LL A P AR S R, 38 = S SRC BL Sy
FUEMREIE 22 . = SRIEHAC FL v D fir iih 2 WL B 4-6.

R 4-9 TV B SRS L DA T HE VA

i EZEFIME | AR FHEA VRN
EIaES 11.68 26[0.4,0.2,0.4] e
Bk 18.29 50[0.4,0.5,0.1] R
=k 23.61 61[0,0.8,0.2] 7%
60
50
E
§ 40
ﬁ 30
{2
& 20 \
&
10 \-0
—o—o—-o0—o—o4
0
1 2 3 45 6 7 8 9101112131415161718192021222324
B ]
——26.[0.4, 0.2, 0.4] 50.[0.4, 0.5, 0.1] 61.[0.0, 0.8, 0.2]

4-6 =R IRAC LA A il 2o = &
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[FITEREE SO S0 Sl DX SR 0 A 100N 5 e Y P LA T 7

BT B AR AT AR B0 R ARUC LG AT TR AT S B S5 R, IR 11
VEEE — R EUARER, FEAR 38 MR V88 R AR, AR 65 1ENEE =
FE AL LLARER o JE T I AT 1 R UC bE 7 e DA L3R 4-10. B — RN
Lo A AL AR T 22, 38 R UC b S fr P AR S R, 2 — S ST bb A ey
FUEARREREAR . = R HUHC b P ey i 2R 00 ] 4-7.
K 4-10 FeT- IO B HURC L S~ HE PR AT

g PRUEZETIME | AR | P
F—K 5.93 11[1,0,0] %=
Bk 4.75 38[0.7,0.3,0] R
Bk 3.55 65[0.1,0.9,0] e

20
18
16
14

E
Z 10
%5 8
6
4
2
0
1 2 3 45 6 7 8 9101112131415161718192021222324
I [A]
——11.[1.0,0.0,0.0] 38.[0.7, 0.3, 0.0] =—#—65.[0.1, 0.9, 0.0]

4-7 =R LR ith Bon A

BT W G s T AR BE R R SRC LEEAT BRI S BRI 45 R, IR HUREAS 38
N FREFI AR, FEAS 16 N5 S HRC AR, FEAS 60 U5 =R 3
P EEARER o BT H f ey A R SRUC LU B s T HE PP A IR 4- 110 55— S BUC bE f ey
AR R R, 5 2R UNC b T rer AR AR A, B8 = SR i U e Fgar P AL
FEFEZE . = 2R SRC bE H 0y il £ 0L I 4-8.

B 4-11 FET HLU SR IR SRR B B9 A~ HE DAY

el PRUEZFIIE | ARERREA | PEELVRGY
K 6.79 38[0.7,0.3,0] B
i 4.95 16[0.4,0.1,0.5] #
=R 9.12 60[0.3,0.7,0] =
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5
e
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HOPAE TV
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1 2 3 45 6 7 8 9101112131415161718192021222324

[0.4,0.1,0.5]

I} 1]

38.[0.7, 0.3, 0.0]

60.[0.3, 0.7, 0.0]

K 4-8 =SSR HE L A gy il 2R = 1K
KR H A el

B BT HEACRE R A ST LE

PR S RBEATI S, AR 4-12,
RA-12 HF4 A A R SRC EE AT R VAR 25 R

- &ﬁ%% @ﬁ%% %ﬁﬁ? o %ﬁﬁ% @ﬁ%% %ﬁ%?

WS | R | R WA | HEFREE | MRS
1.[0,0,1] e 7 =S 34.[0.3,0.3,04] e e =S
2.[0.1,0,0.9] e 7% =S 35.[0.4,0.3,0.3] e R R
3.[0.2,0.0,0.8] e R = 36.[0.5,0.3,0.2] e e R
4.[0.3,0.0,0.7] . R e 37.[0.6,0.3,0.1] e R R
5.[0.4,0.0,0.6] e 5 e 38.[0.7,0.3,0.0] e R =S
6.[0.5,0.0,0.5] e R i 39.[0.0,0.4,0.6] e e R
7.[0.6,0.0,0.4] e R e 40.[0.1,0.4,0.5] i e K
8.[0.7,0.0,0.3] e R i 41.[0.2,0.4,04] e e R
9.[0.8,0.0,0.2] e K e 42.[0.3,0.4,0.3] i e =4
10.[0.9,0.0,0.1] I =S I 43.[0.4,0.4,0.2] e e R
11.[1.0,0.0,0.0] e = =S 44.[0.5,0.4,0.1] =S e =4
12.[0.0,0.1,0.9] o % R 45.[0.6,0.4,0.0] R K 53
13.[0.1,0.1,0.8] e R =S 46.[0.0,0.5,0.5] =S o %
14.[0.2,0.1,0.7] i R R 47.[0.1,0.5,04] R i R
15.[0.3,0.1,0.6] o R e 48.[0.2,0.5,0.3] =S o =
16.[0.4,0.1,0.5] o 5} o 49.[0.3,0.5,0.2] K o R
17.[0.5,0.1,04] . R e 50.[0.4,0.5,0.1] =S . R
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[FIHF RS A S SO 3Tl DX 310 Ao T 5 RERIC B A AL 7

- &ﬁﬁ% @ﬁ%% %ﬁ%% o &ﬁﬁ% @ﬁ%% %ﬁﬁ%

WS | RS | RS W | PR | MR
18.[0.6,0.1,0.3] i R i 51.[0.5,0.5,0.0] R i R
19.[0.7,0.1,0.2] o R e 52.[0.0,0.6,0.4] =S o %
20.[0.8,0.1,0.1] P R . 53.[0.1,0.6,0.3] R P 7
21.[0.9,0.1,0.0] e R R 54.[0.2,0.6,0.2] R o %=
22.[0.0,0.2,0.8] e R R 55.[0.3,0.6,0.1] R e %
23.[0.1,0.2,0.7] e = R 56.[0.4,0.6,0.0] %= R %=
24.[0.2,0.2,0.6] e R =S 57.[0.0,0.7,0.3] %= e 7
25.[0.3,0.2,0.5] e e R 58.[0.1,0.7,0.2] % e 7%
26.[0.4,0.2,04] R L R 59.[0.2,0.7,0.1] %= e 7
27.[0.5,0.2,0.3] 1 L vn 60.[0.3,0.7,0.0] %= e #
28.[0.6,0.2,0.2] 1k R 1 61.[0.0,0.8,0.2] % 1 7
29.[0.7,0.2,0.1] e R R 62.[0.1,0.8,0.1] %= e %=
30.[0.8,0.2,0.0] e R R 63.[0.2,0.8,0.0] 7 e v
31.[0.0,0.3,0.7] e R &S 64.[0.0,0.9,0.1] 7 e %
32.[0.1,0.3,0.6] e e =S 65.[0.1,0.9,0.0] % e =
33.[0.2,0.3,05] e e =S 66.[0.0,1.0,0.0] 7% i %

AR SCARHE AR ST LT REFR 78 #4 r ARA AR AR BE , 20 Sl e 23 AR

R, Z=3, 63 A BOR-FELIER, mTLUK 66 FhESmc b xd B 1 41
faf FUEALFRE 20 9 2 OB T far FHEA AL  #8A7 far P AEAL L« F A7 fr P HEAL AR 5
@ g FHEALAL . I FHELL AR . S P R s @ S e, #4
T AL R AR A @A S P HEAGL . R UL R HL B
AR s @R fr L. A UL . A P R ©W e F
AL R AP . AP R s OWR UL R i Pk fk
oy AT ZE; @B M UL R . A PR . A FELR
@ g e ZE . A THEAL . F A e A 22 .

O KA T UEALFEE AU ST L W3R 4-13~3 4-21. ATARAE % 9 597 far Pk
ARFE FE AR SR B R ARIE L FRI X I AR L AT R . R A i ER 0.4,
F7 G R 0.2, TG SN 0.4 KA 5 EE 0.5, Rdg L 0.2, W) S 0.3 X
PR SAC L (¥ . #. F =P SR A (P e PSS A o 7 4% IX (R R AR L
SRE 5P FhE SUC EE AR
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5 4 7 TGO HE R SRR R LU AT T

K 4-13 WAL AL AT TR I SRS L

FEA TP i L T & L
26 0.4 0.2 0.4
27 0.5 0.2 0.3

K 4-14 R AGrTHEAL L. I T HELR AL . H AT T HEAL R A STRC EE

FEA VAYNIZY: 4 e 3 5 bE {5 o b
25 0.3 0.2 0.5
32 0.1 0.3 0.6
33 0.2 0.3 0.5
34 0.3 0.3 0.4
35 0.4 0.3 0.3
36 0.5 0.3 0.2
39 0 0.4 0.6
40 0.1 0.4 0.5
41 0.2 0.4 0.4
42 0.3 0.4 0.3
43 0.4 0.4 0.2

K 4-15 WA UL . I T AL R F AT T HEAL DR A ST b

FEA VAYNIZY:4 e 3 5 bE {55 o b
4 0.3 0 0.7
5 0.4 0 0.6
6 0.5 0 0.5
7 0.6 0 0.4
8 0.7 0 0.3
9 0.8 0 0.2
10 0.9 0 0.1
15 0.3 0.1 0.6
16 0.4 0.1 0.5
17 0.5 0.1 0.4
18 0.6 0.1 0.3
19 0.7 0.1 0.2
20 0.8 0.1 0.1
28 0.6 0.2 0.2
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K 4-16 WA THEAL L. I T HELL R FL AT T HEAL R A STRC EE

FEA VAYNIZY:4 e 3 5 bE {55 o b
3 0.2 0 0.8
13 0.1 0.1 0.8
14 0.2 0.1 0.7
21 0.9 0.1 0
22 0 0.2 0.8
23 0.1 0.2 0.7
24 0.2 0.2 0.6
29 0.7 0.2 0.1
30 0.8 0.2 0
31 0 0.3 0.7
37 0.6 0.3 0.1
38 0.7 0.3 0

® 4-17 B HE A . A ZE . AL R A ST L

FEAS TP it [EEZR=g=4 )5 o E
1 0 0 1
2 0.1 0 0.9
11 1 0 0
12 0 0.1 0.9

*® 4-18 BRI R A s, m AL R A ST L

FEAS AN [EEZR=]=4 T L
44 0.5 0.4 0.1
47 0.1 0.5 0.4
48 0.2 0.5 0.3
49 0.3 0.5 0.2
50 0.4 0.5 0.1
51 0.5 0.5 0
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R 420 B AGEEPHEALR . URTHECL R L R B T AL R ST B
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RO X A S RE VR R G RATIALEC B, FFo0 B 1 Star A s X I 3R R YA IE 2
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DIRAE BB A XA IRt R G DURAL A ML ¥ U 1 X It
RRG IR OKIED IERG. RIVTECEY RS X b7 . K FH SR
FAR. MITKHEEAR. EHEEAR. &4 (O HAR%E., XEEARFEAS 2@t
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Min C™" =C"™V 4+ C°M 4+ CFYR- 4 CF=C 4 cCaron (5.1

ARG T EEPIH > O AR ZVIREFE; @cMisiT4EE
Wy QCTUE-HAERARL S ; @R AN A & coren AR

(1) ™ BEYIHRTFE:

C™ =>"r e -Ca (5.2)
j
- 1 =\ N
r = H(1+1) (5.3)
(1+i) -1

A RRR,
e, —— W j MR ARG, TTAW;
Ca, — @ RHEAE, kW;
rp——% % j 5 i R A
| —— %,
N —& &I Hdr, F.
(2) CMWHRBITYIZT M
CM=5->e -Ca, (5.4
i
A S —— RGWRFELEE T HVIRBE 1L
(3) CPUE-THARMIBRRL T8«
CRE =33 >> Fuel’ 4, a4n (5.5)

meM deD heH jeld

A h——phi, H=(1,23,24),
d —%, D=(workday,weekend),
M——Hg, M=(1,23,12);
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meM deD heH jel

e ik, H=(1,23,,24);
d —%, D=(workday,weekend);
M—x s, M=(1,23,12);

PO, yn——Eh, d, m AN
b ——h d. mEFESMEHAY, TEAW.
(5) oo R

CCarbon — z Z Z[Z Fueljh,d,m 'ﬂfuel T Phggl(:n _'Bgridj_g (57)
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PRy R TR, H 0-1 R R RIR.
Poe = 776e Coe Oee
Que = 2o Cur O (5.8)
0.50, PGCEa <Py <04 PGCEa
X P — RN R DI (KW);
Qe — MANANLAT M H I R AE (KWD;
Gee —HIAHIATHVE (kW)
e — AT BENUR R
ge — IR IRNL AR PR RO 5
Pee —— RN E K B (kW)
Ose — R ANBRHLIT A HIAL R, 1 99T, 0 K,
(2) RIS AR KA

4 -
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f .
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{Qabh < Qi
A Q, —— WA HLIHIA R (kW);

cop,, —— WSt AL i) 4 14 Be R 3L
o, —— FH TR A HLHIA AT EISC P R # (KWD;
oc: —— I ML A2 H A 2 (kW)
Q. MIHE (kW)
cor,, ——fill i e R EL
QL —— I Tl A AT UL AR AR (kWD
qca —— WIS AL A e il il (kW)
Ope ~ O —ITRIZEH], 1 4T, 0 45K,
(3) HHAHL

Q. <Q™6,

KA Q ——HHIANLHIAE (kW);

cor, ——HL Tl A ML PE RE R AL

p——HIfIANITHFE R E (KW);

QS —— HL A ML AE il &

6, ——FF ¥, 1 HESIAYLT, 0 NHEHIAHLC.
(4) #E
H174:

{Qe =CORR.0,

QhPC = COPhpc Phpcehpc
thc < Qt::pacghpc

Qun = COP,, PO
{thh < QueOpn
A thc ——E A E (kW);
COR, e —— IR il A M g R 3L
Roe — H THIAKIFEHE (kW);
e —— AIEIOBUE HIA R (KW
thh ——HEHIE (kW)
Cophph —— I I RE R A
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(6) KPFHRESGIR A HEAR
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X PV —fR Kk
1, —— A BH e S R
Sp——Jt Ak FEAR I X
én ——APHBEAR K HL R GLIAR
(7> RJJKE L

0, O<sv=v,, vy,
P (V) wl rate(v_vci)/(vr _Vci)' Vi SVSVr (516)
P V, SVSV

wt—rate !

e p, —— XA L H D
V—— XN 3% B2 Ak PR XU
v, —— LI R
v, —— MMLEIE R ;
v, —— RAILY) XU
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HL 1) 4 B ()RR LA
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P, — M A
p, ——HLHIA LA L
R ——HIRIMAE & .
PR TSR R SE T K B LTH AR IR & 5P AR A &
Z A,
GG G, (5.18)
X G — AR AE;
G —— KHNLIHFEMIA T E:
Gee — WA BIPTH AR IR A
AT RSGREA L= A AR S BT A 1% 5 AR IR L4
BT H P 8 AT o
Qe + Qe + Qe =Qy (5.19)
X Q, — MW AL R 174 &
Q, ——HHIIR AL A e & s
Que — PRI A&
Q, —— M HIA s K.
P R T2 AR RGE . BRI P AR I IR e R PR A A
BT H P B AT o
Quen + Qae + Qupn = Qi (5.20)
e Q, — MWW AR v
Que — AP IRAL I AR
Qun — AR IR ML FAE
Q, —— H P g7 75K
PR KRR R HAENRASE ASNER E N RA
IR X R YR R S A AR O TR G B 2 E RIS (MILP) . ATk FH#R
KKK AF 40 LINGO ( Linear Interactive and General Optimizer ) GAMS ( the General
Algebraic Modeling System) A& MATLAB & #0456 X 38 43 35 R It e B AL 1E 4T 9
TSR A o
X 3k fat 30 R R B AL AL ) O R e A2 - R T b o5 R85 2R A AT (1) I () Bl 28512k
BN 8760 /NN TR, TIAAURIE Bt fir s AR AT SREE
AL T AR RARECE, RAGHD B I 75 2255 I A I8 AT 5RmE s WA 1E I 43 1
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FRPEs BT & Re3e B B MG, b RG0SR LA & BRI 3 250
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MICROGRID ARCHITECTURE AND DECISION-MAKING
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Copynght 2014, The Regents of the University of Calfornia
No use is permitied without writien permission.
Plaise cOtact Michasl Stadier af MStadier @it gov
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