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Fig.1 Schematic diagram of analytical method for
CCHP-HP capacity matching optimization
based on service hour analysis

IR B RE X G 4 AR % B A I (L 3R
SR /N G fr {8, I 2 BRSO RV e BERE R Sy A
FHLE &=,

YR 245 BBV A far L AT g B R A 0 S B B
A3 G4 R G TR W 45 B B 4% far X ] PN Y £
Tar (6 HH B /NI B, G845 R DL S A AL

PR 3 AR 1 A W) AR T R A BB RS AT 4
P12 W KR T RTR A A A L AR AR R A A
DA S5 S50 1 faf 435 BE /0N B 0k AR o, 45 31 A e ML
ZAE T CCHP #1 HP & G 78 5 — 4 5 8 ) o Bz
LA EIETTEAL, XD R FR,

AR 4 AR W S el RV A A% L A A
CCHP 1 HP RS 4 it Befb A I3k Ik A 4 B 37
HERE UL 25 ORTHRIFC T, ST B 1T .

LW 5.l CCHP Ml HP 4 94 B D, # 5%
FEAERE ML L 3 T 0 45 s B B (7 (L RE R S5 4 v Y
WS ITFHLZ AT B9 JE 0 8 F CCHP fil HP 45 7]
B )Tl 17 17 AL B /NEE 2R

S AL BB T A% S5 50 T Aef E 45 B AT B B N R — 7
faf XA (D o D) PSR B0 107 32 17 /N B 500 35
KD PR,



0.5(D,+D,.)t;,—P't,
= P 4
Ko, A BT B S — 1 far X () 42 35 /) /0N B
B PO HAE BE 7 5 G 78 i I BE N R Y L RE £
faf ¢,/ HABBERE F &R G fe % i BE o L RE /N BG P
T — LR R AR B RNLAE = .

R 6 LA HERE LA & (D) B v il v ame
E/‘JjQ/J\’% V1o <vanps WA R G h CCHP # /)l
ﬁi"@i%‘ﬁ @EE CCHP; % VTG > UAHP » m'J ﬁi}'*ﬁ
CCHP #HLE = KT D, BHHE L.

R 7.4 CCHP 7R ER ML A & (D) I i 31
{EATR T HP, I DA 28 5% £ BE 1 R A R 58 A8 B2 3
CCHP,

IR 8.4 CCHP FEFEERE ML 2 (D) 5 8L
(B, Fae BR A7 i DX [i] 1] By 4K U 38 i CCHP 1 £ 41
i, 1A CCHP ZE AR 2 L4 & F CCHP il HP
DTN 23 A T O VA NS P QO v (1 2 = N |
CCHP 1 HP 15 BLAE , W1 & FH A5 2] R 50 61 v
A, o P15 BUE I K BUPE N RGN R &

FH T U A b BB AT 9 U Bl M L AR 0 B BV
MBI R S8 AN ] 3kt Ao b IR SR BRI (R %
12 MR = B A AP HE 22 45 0 ik 3k B 10 4F 25 85005 1
far (I BE /N0 % e R 8 B R e A 9 EL A B Ak A
IR U A R B IR 7 0 A% 11 2 B T 3 L 4R R ) 4R
TR e U A A R R 32, AH N s D ) 4 R AR AR
WA IR 2, 2 S RGN AT

3 ERBISH

3.1 Eft#iE
3.1.1 TiH ffr

eI H AT b R 45 X, BV SR T AL
9.2X10° m”, AL FE I JE L Bl L I A K O JE A
Gy U 1) s T | BT ) O 7 DeR e 2 i B s
R 1R, MR R i o i 0 B |
BHLEE N 73 MW,

®x1 DBRHBAETRE
Table 1 Heating and cooling load

t

B Ao X [/ Ui < /b A /b

MW % # 153 H
73~81 55 0 0 0
68~73 129 128 23 31
63~68 221 188 41 16
58~63 258 229 74 61
53~58 497 433 119 104
48~53 295 251 166 141
43~48 202 182 230 175
38~43 184 156 267 227

St 1841 1567 919 785

(R I NN T3 S A TS W LN V0 e

3.1.2 & HRecEE

BRMGE RGeS E L IR % A R A2 &
B, Wi HGEEM A3 A C.=1.02 6/ (kW « h),
C.'=0.49 JC/(kW « h),C;=0.24 JC/(kW « h),
C,=C.=0.4 J6/(kW « h) , JF- % & 4F i it g if
AHAE ) n) A5 21 4% At B i BE A 2K I BE T R A A it
REMS 75, WLBM S A 3R A3,

32 AEABETEFERENREEBREAR
3.2.1 KA R CCHP 5 WHP % £ 019 ) ik J5

AT B R T S 38 MW, B8 EE 4 R
BEPLAEE/NT 5 T AR 2 B F R 00 %
AHERE X B (g 25 (R RO LT K R K. H
UTG*’UWHP>O ﬁ

2C.—6.15C+C./>=0.74 5
¥4 C. = 1. 02 5u/CkW « h), C.' =
0.49 76/ (kW « I, CCHP B A 7% % J1 iF S e
¥ Ci BiZhF 0.291 1 6/ (kW « h) AR 31 H AR A
Hrag i 2 20 (5) , N2 3% Wl 1 B 7 SE A £ o7 7] R
CCHP #%:.
3.2.2 MR =LA R E

MBS A 22 Ad FIZ8 A5 T] LLE L 76 24 /i
AR R T Wi RS i3k S R Bl i, CCHP R 43
HA B I 2s 78 3k 26 i BE A S8 R IE CCHP &
ZIHL. SBTEREE, WHP 2% {68 i A J 41K, %
B Be B AR Se R IE WHP R 0L, ARHE DL - i i 45
FFFHLIT a0 F .

1) g ip (kv {0 R 23 i (L 34, 72 % 15 BE CCHP
e S L RE ¥ B 7 8 Y CCHP 26 AL B i, R
WHP R G #b itk .

) A B R 1Z T BE WHP e it g % #h
i HP 2% L% 2 0f. R I CCHP & 4 4b 72
fiLHE .

Fie M bR B 45 ¥ CCHP il WHP 7 CCHP
AN [] 2 B 75 B WS 1 S5 255085 £ A 8t R /) I 50 e PR 2
ML B o FIF RS G E V. WL % A
# A4 TR A5 IR .

ARG RMEHE V Bt 6 R,

V=Prcvr+ (73— P ) vwp (6)
K P IR B R G R I 2

THE AR BN [RVA R 100 A 310 e AL 45 1 s 301
S EE V E 2 FiR R S BRI
w53 MW BV B RAE N 46 173.024 JT TG,
3.2.3 K ERPIEA R E

CCHP RS HMLA N 53 MW B, 78 WHP
R T A RSN, T /AN AN R,
WHP FR2GE M 58 Wi ME A, %8 AHP
2 G0 B0 /N ] e XF AHP R Sk 388 i 4

http://www.aeps-info.com 27



2018, 42(4)

VLG

38 43 48 53 58 63 68 73
Prc/MW

2 CCHP AEEHMNBETV ELE
Fig.2 V when CCHP has different installed capacities
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Analytical Method for Capacity Matching Optimization of CCHP-HP

HE Guiziong', HUANG Zishuo®, YAN Huaguang', PENG Zhenwei®, YU Hang®, YANG Ke*®
(1 State Key Laboratory of Security and Energy Saving. China Electric Power Research Institute, Beijing 100192, China;
2. Key Laboratory of Ecology and Energy-saving Study of Dense Habitat, Ministry of Education,
Tongji University, Shanghai 200092, China;
3. Shanghai Landsea Planning and Architecture Design Co. Ltd., Shanghai 200092, China)

Abstract: The capacity matching optimization of various heating and cooling sources, such as the combined cooling, heating and
power-heat pump (CCHP-HP) system, is one of the important tasks for planning and designing the integrated energy system.
This paper proposes an analytical method which can identify the optimized matching capacity of CCHP-HP system. The
method is based on the formulation of net present value (NPV) of unit installed capacity within different scenarios. Combined
with the frequency statistics of each load internal, the equivalent full load service hours of CCHP-HP and the corresponding
income are acquired under different capacity matching schemes. The optimal scheme of CCHP-HP can be acquired from the
comparison of total NPV value. Combined with a case study, the advantages of the proposed method are illustrated and it is
convenient for the participants to make appropriate decisions.
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Key words: integrated energy system; combined cooling, heating and power (CCHP); heat pump (HP); capacity matching

optimization; load time frequency; service hours
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