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Distributed Energy System in Coordination with Peak Load Regulation of

Power System is Historically Inevitable
HUA Ben
(Natural Gas Research Center, South China University of Technology, Guangzhou 510640, China)

Abstract . Based on the integrated creation at synergy of DES/CCHP with grid peak-shaving, which results win-win, the new energy

hierachy and new challenge in grid power-balancing at the era of renewable energy and Internet + Intelliget Energy are foresighted. It

is predicted that large-scale DES/CCHP operating as 16h/d and photovoltaic-based small-scale DES with power-storage will be the

main approaches for the day/night and stochastic grid power-balancing respectively. Finally, it is pointed out that reform towards mar-

keting mechanism for electricity trading, intelligent micro-grid constructing and distribution network reforming, as well as the march

towards Smart Grid and Energy Internet by mean of Internet, Big-data, Cloud Computing and Artificial Intelligent, are the determina-

ted factors.
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Fig. 1 Traditional cetrarized power system

BHER R
Chmd)

S| ER

it

(RHREH) I2EER

TR
YR . SGG

T BAAURE P, TR
B2 RERgEFRRZHEUES

Fig. 2 Incoming trands of energy system

2 MESHXMEREH IR FEREERMN
HIEARERITT

ARAIE REVR I L, sl PR BE IR EL IR R B 45 1
XGRA A7 MEESREA X B, B
S 7 AR o R R IR T AT PR A AR A 23 HOTE |
Tolk B A S RE R o et AR AT B i AR A
P EARGEIRA F AR, 2 RE 1) 24 ) 2 B LT 435 HY
(%% DES/CCHP {iifk, &5 — e RR Ak L AH



10 B eR A

H3E

HELE . FPRIFHER DT SR, AR ok 2 FH BE
LR 2, BEEER —E, HAa kAR
IR BN 7o FE T Tl B DR R A A XY X e A
DES Z2 71 J1] 1 ¥4 iz 4 Hi, Z8 V75 SR I vy D I 1) B 52 i
HAN, WA, GRS . B2 AR AT
s PR S P BRYE Bl B R F 7 4 B, HIEAE Tl
AL E S M L TR WG 4HT
PIRSR S ETy, ARk AR BT IE TC A K FHRE #A
AEE PO/ NAZ R, DL ST IR
e, 54 HLEE & 4 (District Heating System,
DHS) #1 X 3 fit ¥ % 4t ( District Cooling System,
DCS) M4 fo ENVEILTIRBIE IR, H1)
J@ oA,

/N4 DES/CCHP ffil 55 X G nl L& — AT
BERE . 2ok milE . WEEEX . — K BEIALHE K
PHEE. KRR, k. AW iGe. WWwhe. B
fig, WAESE, HLAERATLIA L ~10 MW 2%, DDt
R4 F19/)N DES WA B T3 CCHP, #]
FPGEEUORPAREC A D7 e 44, il 3 fis

Rt AL B

R A
B e R e L
3 DUFBARREAITE—XEERER. HiEaer/nE
DES/CCHP ;r&EH
Fig. 3 Small DES using renewable energy with energy storagy

H i 7 2 F1fH 42 CHP/CCHP & i 2 5 G i
50% LA b, S BRIREBFLRI 2020 4FiK ] 29% , A
et A Y Tl . EE SR 2 it Re AR B A2 T A
K/NDES/CCHP i 7. /%% DES Kegfas . A&
Mo RT AR B R SOANRE H 45 B9t P, ATl el HL )
FRAR S WAL R IR, P 3L G Xl i
W THE A O e A,

3 FBAERANAKIXLZBMABNRE
CEREIPOR iy
5 A RERIAR, 7 SR 3 2 A I AR R
A B AT R DLBEIN 5 4K 75
REMIR I AILZE Dy 3= 8 R o T B {HAE n] 42
REURIIAC, AGTT AR SR 5 ~ 6 AEIR

R FEL TR X EEL P s A2 A4 R AL el AR 7 A B g s A
PERKI N, FF HaXFhat 2 5 7 kM BEAER R
IS PEIRA —3, WHE SRR, SERRME
MR A 1 S L 58 AN R T 3RAE

n bERrk, R—2UL L I TEA B A i
RE I (45 HL BVR 55 & ft) AT AN etk o &=
/N DES F1T-J5 4~ X 38 DES/CCHP P4 7= A= Fll
AL, IEATREE AT KA R, ok H AL
o K PN Y R A3 H 7 W 4 25 L #1067 DES PN
AL, (HRMREZE 5 TR, DES B854k DL M iz
177 Bk, M PR 2 DES 5 SG H H. 3¢
FEFIEE

TETTGALEN T (0 20 B s T 2245 AL T At 6
L Uil () DES 38 3K $5c R 28 55 3% 45 11 78 65 FL ik 2
O PR X (B DI AT Oy, o Ze A L ) e S i
S Y 32 RO T

R4 X 3, % DES/CCHP & Hi F#1L1 K
16/d 847, &ME 23: 00—07: 00 {#HL, & [E]HH
FIH P I AR AR AS W HL . X fd0Ke DES/CCHP
PrIR]H XS I e 3 7 o

ARG KRB KR L RBEDGR AR Y K
L ) R 75 Al T BE i A L =AY (D) BT
munfEBE - R4, FEEIEMUKERER . A KE
AARARS il 7K H ol 455 (2) PR JS A5 AT 67 A Y
RARS 2 v AT Bt AL A2 Ak 9 IXUHS RO AR e LB &
R AT 4 AL O A AR / Y A s T
RETBR R (3) SA X ZAMEIE R SG
Sy BB E ) B AN P 22 S 00 g B R ) Y
K S B DL AL 5 %) XU H, d BT I R B R AR
TKHL . XTAMNETHLRE 1) 6. 28 GW 1y FHE7, 2012 4R
Z R 128.66 42 kWh, % H & 114,13 {2
kWh, it L AU 14,53 {2 kWh, (U5 2 [F
MR 4.3% Y,

4 BNERALNMTHEXNERZE 4
L FERRAEERER—ERERLEK

HRBEAMES, A, EE, BHATH
TR BEAE R RN AT RESE XA 9 B T A ) R T A
JRjo SRR R BRI M 4% TEN, 2 e HLHE
M FRIEIFOR . EESLAEREE . BIRM, =it
AMATHERERFERZ Lo 1 e BORBTA AT L )
ARG PATREREANOE . BUE R E A R k) L



54

AT AT UL RE 2R ST P HR 00 IR A T i e 8K 11

A BRI LIRS, LASRAS: H PO
() BT ARG ) SEHE BB o LR AR B T AR it
PR 158 Ak 2e e h AR A BT A A2 TT A R L TR
F/ET P B s IR A B R 2. BRI
TR N TR REH AR, TEZA 11T H AT
Jr RIS T 45 4> DES 5178 (/LR
FL) DR RS 3 A H R0 3 DA e 17 A 9 T
JE R REE ARAT MR LT P A B A 22 XA
A N TE—K 24 h Z NS4 T JLIR FUERE RS HLAN I
H o MR EE 5 h E Sath & —45 th L L OL Ak 1)
R B AL 2O R P 28 X A 1 AR, B S TR Y
PP ] A 58 Ao 36 A T I A — 4 P G i
56 o

MOR, SIS A L T A 7 T Y R
JG, fUfEEEA> DES A% phsr B dE SG iy A LN
FHH P, TR AR s B UL E TS A
5, SERUEH EA TR REERIT A B W AT A
BHERAT . eI IEHERL 5 19 &/ AT M
X B LT AR B IR T S HL T B A Al S T
BEPRIGRIRL . 248K, FFEARPTA 172810 R H 2
B FIREALEY , KER o 2 — o B L AT A B2 mT
DATULIY . SG 1 B I8 15 tho il 85 A IF A B 1,
191 4015 418 3T B AT 1] b 19 22 () B W B 58 5 o 5 B AR
A9 7 T B TR — 5 AR R I Al A Y 5 Sk I 1 1Y
Pr s, L AR A

I SCH /N 2R S e S R 28 B 1) H A ML 34
KRR, CHP/CCHP XY e it Az 7= J1 AN g
BN AT RETE I AR Bk . KU 3R & T Y
JRITET o L H7E 15 A4 U BIL R AT A K R
“FORT R AN BLG, BRGINE. A s il
T8 T BE S ROM I B IR B it T AR RN
FRE 40 Ak =0 KRR ITIESS . FEE 2014 4 6
H 9o HEREIR & s 26 GW #id T 4 [ 19 H
LA I—F, 2015 4E 3 H H B — 2 /hfs
Bi T 5k B 0 5] 100% B K 3 2h, 3 i i
SeREET T AT R, R DT R R B O
f Ok T IR, I A SR BT i o 8 A Mt A
1k 2015 4, fEE 2 A 24 = T5 5 KBLR 150 274
KGR G Ari21T, PRI &R E] T 35
GW, %ritt 5 H A 2000 4E 1 6% $TFE] T 44% .
UnfEl 4 fron, ARRAE AR IR L3 A 2000 ARy 3 TT A
HOME] T RAER 160 TS, s TEERTRE IR K R

T RN, BEMIOUA,; SEeRLYR.
B4 2000—2014 FEEFTBERFELRIEKTER

Fig. 4 Renewable power increase of Germany, 2010—2014
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