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Abstract Aiming at the application requirement of the energy router in the Energy Internet demonstration projects, it
proposes one type of chain routing network and an edge diffusion way, thus could solve the energy management
issue in the user’s level in the demonstration projects. Firstly, based on introducing a single energy router, a chain
routing network which consists of several energy routers is designed, and completes the regional division for the
whole demonstration project. Then the edge diffusion strategy is given, in which a single energy router is regarded as
a decision center, which could realize the power balance by passing the power’s imbalance to an adjacent energy
router, until the external low-voltage grids. Finally, a communication network and an application scenario are
respectively illustrated, so the feasibility of the chain routing network in the demonstration projects could be shown
preliminarily.
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Fig.1 The structure of a low voltage energy router
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Fig.3 The linkage energy routing network
Bl 3 4 U RE IR R X 2%

FE 3 1, B AN/ INX R HE R R M SR R AT
PO A gt ds, H R BRIk 1 TAREZ TR
o —IVH 3AVDNXEUR HE Y 4 A AEIEES S
K, BTl 2 AT LLSEEL 3 A X ek ) Re AL i H 3L
W 5% 19 32 25 A0 ) BE % FH A% 4 AN AR 380 ARTE HL Y
LRANMEREBL G, AF NP RIREE I &M .

2 BTUGY B ek

Tk TCREVR K b W 25 R B BARZR A, FLRE
R L I A ) RO R B A IR B R
PE RN 32 BN 25058 53 7% 1 o A 8 KR | i pR S
B SCREARL I P AT 1 T LA £ B2 20 A e v R 4%

21 AR SEEH 2K

PA/INX R DA s 1) A, B — A PARE Y 6
WATOMEEEHERSG. HELENERERE.

DRV T ZH B FN K IR G
TEDRER b BA 7 e, H R 408 50 F
Rl 2)REVE St As TAREMRIOIRE, B AH
KA, Heln 1 2 2 ToRBAA o 3)F N HLJEA G iy 14 54
K fH ARG RGN R A5 2 I IEHE G B 2

Wi WAEKRD, Pl s, @5z, )81
RedREk s e EH R, LHEALS S, MmaeEHS
R e S e AN s o5 T o =

PATHEITA D 2 B AN BRI 751
DR DR KD A— DBV R BEAE
B, HEAREA N DARBE, SN80EEAH
[E] R =R, B4 FRATAT DR FOR A VR 2 — B
B 2] 43 A7 (Discrete Time Uniform Distribution) . 3
Bep AT AR IR

BRI B X, HTReRRA1,2,3...,n, &
HMER R HON -

p(x,n):%,x:l,z ..... n, )}
B
E(x)=+L
2, 0
T ZEN:
2
Vm(X):(n 1)
12 , A3)

TERBYR LR 37y 5, ARIE IR B3 51 o AR I
BRI E I, BEARAT TR E TR o0 A A2 LA LKW N
WIRG, ARV IKW 3 100KW. ThR 5 & B TR 73 A
B, HA AR TRt A B DB, AR A SR
i i
2.2 BT IR BRI HUORK

W 3 TR REIRES FH A% 2 B TN A, S
100 #%HEJEAT 100 B faf. b, 45 50 B HLIEAT 50
% 57 A ] BN S 4208 REJR % EHAS 15 A7 50 B HLJEAT 50
% 571 A (] BN 322 2 T BB % AR 20 AR PR R R 5]
AATT IR 800 5 T R 43 A LA KW A TEBE AL LKW 2
100KW., BRIV REJ % HH 2% 1 55 K e 2 2 /& 5050KW

T S RETR M BB 2 FE BN IX 200 B R BT
BB Thoe G 2. WRENLIE RS 88 2 M ffy &
39KW, JI 4 REJs % HH 2% 2 K =57 DIk 30KW I L .
RNT AR EAE, # VW 30KW. HL IR 32 N e e
IREVR IS EHe%, BEBNGEIR I ey 1. T Reils
FHAE 1A RIER I, & A 39KW 1N LR, B4
FENGERE, B I IRV B Hh 28 1) s 7oK

[EFE, 24— ar o 39KW (1) 4 BE AL 42 N REJE
a2 I, HTRREARE, RelM S iRE
IR A, a0 2KW Al 37TKW, Al &S5, 5mifl)
0 N LT RV % A 1 A I R U O B R VR
FHes 20 LLUnABEVRES B 88 1 sl DIt >k, Ubr,



4 it 5Bl W

REdE P EHAY 1 FRESIN B SRS, AR
W9, AT DL RE B A F R B AL

PR SE T M SL R RE AU s AREYR S 4% 1 T
RREN TN R, bSO IR A&, B
AN 5 2 BT ) A R ] P

B — ANl BE N a kW (0 < a <100) 51 fif
BEMLEE N R RE IR S 28, TCREREIRI 28 X, 1%
RER % EH 24 5 1) A () — A RR R B8 B 4%, 12y
REVE K 2 y v, HRBVEMEREL T o MHRIEA S . 1%
HIJRH G AT RE U —A, BUEMAS, HE =0
22 1) BT LR AL A5 o AR B AR (2 T YR
SRR, BIAEALT BSOS A /A, P e B A
KR REVR % FH 28 Y RIS A A R S
o TUVEH, LB IEHE M ORI D FEUE
WERNTEET a . Hili 5 2, =EERNHETT

FIUEE (0, | ISR P . MR AR 2% y o g
S AL BS R I ST A HRRAE TR AE (O, e 11

S, SN oy, e @, 1110 A HLIRALE,
53 AL A2 2

O<ag<a,<.<a,<a

, (4)
Hig b, NTFEEa,,,...,a, TIER—F4H

o EABLH A B A IR I K. IRAEHES 4L
B, it BIRAVEA O MAETTA, HrhATE

X:
n n n
5é[j+[j+m+[j
1 2 nj (5)
X 3 AT 7 — I3 (TJ ciefl,2,.n}, ®AE
X:
(?]g -
i m—0¢, (6)

M8 b, /BRI — A R DR E i il
a HIRAL G . 8 1 A IR A — > R R
HAR, AT AR L 1 0 EL e 3L, BT

fER MRS 7, jefl2.. 5], Mt

]

5 k B 2016 4F
‘71_0“ " s s e e
—HE, XH y REHE IR, FRATFE T
V
™ H AR R
e
e e Ve )
Tf—a‘
W EA R R, D —, B33
Ve
RN

CLERRE 1 — AR AR Y, 25 8 3 i S 5 1
BRI SCAERE ST, BATPNEI A FriE S B IR AL
HA SR A BT 34,

SCECH, EREVR IS B A% Y BATAT AT RE LK R
—MUE S a ARF BT R R, XM R RE R
BN o MABATE JeTIRAEBEIR S th & y IR
AP, THEARIROR o b, WSREE N T 2%,
DAY AN SE IX A B B FL 0 BLAR N o ARG I T
FUBAT b SR P = A AR R T
MG o WEREAPTA A IR PR 5 A 0 b
BTN T 2%, TFBAT TG B2 R
ANHEIRALG RIS . e, ARYE DA EE R DL KiE
FEN, HEHMANRS . R EE N T
2%, WA BLAE XA R IRA S IEEEAN . &
I, FATAGANE F& I b = HL YA 5 1 Al )
o 1, TR b

ERRRT, ARG R BT AT RS
SORFA, R SCZIE M R, 31 A IR R (5
W70 SRE—3k, VRS 5 R, B LR A T A
AR X AR R OKE H SR T
LA T R, . BT R, 75 AEUEE 28 R, MAE, FA

M, R, 2448 H G AR T e T Ry, 73
KA EARBIR . DL, L0 A VRS
R, . 55, R AT FRTH, SHEAENEET

W3 oR LR AR o XN FERIE 1 REIR LK B X
BEVR I A 1) — U AN T 1R LUK IE 21 B 5 -1 1
NS



5 it 5Bl W

5 k B 2016 4F

2.3 {5 B3#EM%

e A REVR it Hh 45 X 20 FLAT B ) 1) R REARR AL, Bk 17
i B g St P BE A ) B 1 BT RE I 41
i B v R e R A AR RE T o IS T B
B MR SR, AT =R R RS R S
2, Ry .

FHoRBERETAELEME, WK 4@,
ML ML A oL, BRI A
TEIHAR TR 2 ST RE T o % R X 2% 1) BT I B 25
S L AR A, B AR 2 R AN AL B E
{55 o XFEIRIEAE 90 268 X0t BE 3l e 45 P 2 B AR 1 e
s, SR A

Routerl Router2 Router3 Router4 Router5

O O O O O

AL/

Datacenter

(a) Centralized communication
()b EfE
Routerl Router2 Router3 Router4 Router5

Q9 Qo O

(b) Flat communication
(b) Ji - 3 {5

Routerl Router2 Router3 Router4 Router5

O—O—0O0—0—0

AR Vd

Datacenter

(c)Cooperative communication
(ORAEEwEEE
Fig.4 The information support network of the linkage
energy routing network
Kl 4 DLAC T 85 REVRER BT R0 25 HOA5 B SCRF M 2% 45 4
Bl 4(b)ze T i~ 25 BN EEAETE o« AH 2B
Fe Z VAT LI, (05 S ML R R, D)
PR HAZ, BT E R BEIRAT I i)t 2B AT
B, BT BAUH BT IR A b i 4% 0 BE BT
P, XAEAT BB AT T RE ) A A% 3%, IR EA A
. B A)ga it 7 I FIAE R MG, eIt%
A P R Aok, — O i Al oL 2
Hr, s I O R A 53— 7 Tl e 2% HA) R RE g
Pydi s asn th o KRR — Dl SRR LURE B
B, ST DAz b ) i e e T RE 7D, LS R,

AR ARG T B BB Y55 .

FERER TR <y TR, BAARCR R — o (5
P2, SR 5, A B AR I DR A %
MR — i, PN R DI R A5, PR
P ROEME: e, & EE A EREE.

2.4 R4 #

PV RE 5 ELIBR A M sy AR ], L REIRAS &)
i BRI R AL AT RN B, g
Lo 6, BeRB AR NAMIEGN, Fraei b =i
AR WP MBS, AR RE R4, b
A MBS R: REHM AW, WiRELS,
AR AR AR 2 e 3, (AR E 55 . N TSPl EIR R 3K,
A EE TR P 4% R Al AR R G B T I
RG-S4, B/ AT — 5
W P RG22 S i T R 2%, 3 ey FH Y A i
HL X AL A AR R s TR . AN BE R th 45 A7, B
0375 R 2 1) B X RE Y e O 22 A0 2 T ) i e
%

3 fHEHT

K =S B B B s 5 IR 1K) 19X 4 R 56 E i T
LRI A Rk b, BEERR AR 1 A HREE K H
& 2058, ReRES IS 2 FIN IERRE R A4S 3, fE
BRI 3 A R AN AC T MY o BEAS RE B K R A
EFRNH ST R SR PR AN N R R, Sgar ALY
DhEMEAE— Ve N BENL A&, IR RIERE S REE %
e Sl U DR 5 YR T AR [

Tab.1 Access devices setting

R BANRERE

A Routerl Router2  Router3
Load Quantity 40 30 30
Power Range(kW) [5,50] [5,50] [5,50]
Supply Quantity 10 10 10
Power Range(kW) [20,150] [20,150] [20,150]
X RE RS AR DR B, RS

HIPER Y SOBOR 5 R A CRAA AL . SO A
T AT RAE, 739l .

DA AT HE,  HJEE SRS HHE .

A TR, AR E R RS Y .

)W SEiR Y S NELENE I TE L o

T b(a)kik 1A TR N REE R A 1 2.
3 BT IEARI AT IR IR R EE . PIRIRE
T, =EAREE HA N DT DR SRR R 20 0;
BIF 4 BZIGEEEEE 1 EARHRH S8R
7, XAAPHEIEER 7 b R re Rk 2, JF
FER 7 6 fLih s Ae Rk i ds 3. AERERas 3 AT
17 5 2 PR AU L X R A



it 5Bl W

5 k B 2016 4F

Power (kW) Pawer (kW)

Power CkW2

Power (k> Power (k)

Power (ki)

Power (kW) Power kW)

Pawer (kW)

20

ook

a0tk

r

20

T T N T ST T SO S M
1 2 3 4 5 B 7 =] 9 1w 1 12 13 14 15 16
Time (n}

a0k

ank

S T e O T T SO NN ST N T
1 2 3 4 5 B 7 =] 9 m 1 12 13 14 15 16
Time (n)

20

o0k

ank

&0

L

1580

S T T T T T ST RO
1 2 3 4 5 B 7 8 9 1w 1 12 13 14 15 16
Time (n)

(a)When a load exit from the router
(a) ffar B L IR FA) 15 T

100

a0

A0

180

R T T ST S S S ST SO T N
1 2 3 4 4 B 7 &) 9 10 1 12 13 14 15 1B
Time (n}

100 -

S0

0

L

180

T T T S S O S Y N T N
1 2 3 4 i B 7 &l 9 10 1 12 13 14 15 16
Time (n)

100 -

50

N

0

M T T
100t

(L n

Blis 3 |_|

-200+

Wr———TT T T T T T T T T T T T T T T T T T T T
100+

0

-100
-200

Wr—————T———TT T T T T T T T T T T T

100
1}
-100

200

S B T T S SR N TR N
1 2 3 4 a B 7 &) 9 10 1 12 13 14 15 16
Time (n}

(b)When a load is accessed into the router
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