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Figure 1 Architecture of energy internet
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Figure 2 Advanced storage technology logic relationship

3.1.2 fEREEIERR

BREER L U R 5, TR s e 2 R, BE R 2, EE 4, WREHREL, K™ E
S RGN A5 e AR RE [16)) DR ] P A0 252X i e R G I B BT T ORI S AR, R T
LR 3 ANJ5TH.

(1) HANERRAC S BT BOR. BRI TR I A R MR B LR 1 25 i e R Gy SRR ihile, AT 42
i A8 22 40 R 3G RO AL BEBEAL SR8 70, Bl G HE IR ah M2 35mt. H AT, i1k, MZ1bi$h
SRR A B ).

(2) HEREMR SR AR, Xt BE 22 G 1t RE FRORS ff 1 42 2 FRAIE X L & 0B P 56 P P ik, AR i i
TP AR IS F AR A B, KR R 2 JE iRt R M Re I i BEAE LS. HAf, misp
BB IR BT, AFH. i HUIRAS (SOC). BEIRAS (SOH) 2, Hirh SOC il SOH ANn] B
P, FORE 0 A A AL A 7 Y EE R

(3) RAESBEHA. HREFICRAZ R, B T AR, AN n] B G A7 75 22 1 iR )5,
72 S 1 B A I R B kR sk oK. i 2= b, B RO R T LR R R R GRS IR
A, A3 AT B A SR AR SRR A e U, (HI BT ORI AN S BRAR $A 16T FRL I 5 2y 1l
TOHE A BRAE T A R AS B A

3.1.3 fERERGAMRIRAR

il BE 2R 8 MIF N 42 e P D RO A T IR ARE 70, B IR F R T VA8 2, s Tl P AE A < 55 i i &
HEAATEERE S, (AR RGN AT i, A7 BT Refl BE RGBT 7T, B #2 Bl
HIRA SEDL A G, 224 I EE, 25 A as i A M BE R 8. ik A AR 8 S AT 9 3 R v T M ) 32 22 1 £ -
(1) AFRBEREBORTERA . BUE IR . TR ARA P, (2) ARG ALl 22 s, H
JH ik RE R S T RE ZERANE; (3) [k RE R ST HAT 2 s HI SRS (4) W] FRAE REVRUR LA D3 5
SRKEAAREHUE . PP ENE. Rk, 7 Ea T RE R M RIBORTT L, HEMLLE 3 A7
THTIEAT SR

705



R - A NN S U PSS % N ]

DC/DC Converter
AC/DC Rectifier DC/AC Inverter
SHI SHv SHl SH’_7 SH‘) SHIU SH13 H14,
35 A 35 G A 15 A
10kV AC 5.8 kv Tra'nst.ormer 0o V 220V AV
/\/ DCT 3f =FDC %
S Sha Su3 Sha Shii Shi2 Shis Shie
4@ . +F A 4@ - - 4@
High voltage High voltage Low voltage Low voltage
H-bridge H-bridge H-bridge H-bridge

3 ERNTEREERI

Figure 3 Topology of solid state transformer
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Table 1 Comparisons of solid state transformer and traditional

Evaluation indicator Conventional transformer SST
Eliminating oil X Vv
Reducing weight and size X Vv
Reactive power compensation X Vv
Voltage sag compensation X Vv
Voltage regulation Limited, slow v
Outage compensation X v
Harmonic isolation X v
DC output X Vv
Energy storage option X v
Fault isolation X v
Bidirectional power flow X v
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Figure 4 System architecture of the intelligent energy management technology

R AR PERENURFIE S 22 ROZ AL, WE 4 Frow, O 7 SEBUG RER SR80 P9 i BB 4 1 B 4B
P> R, 2 BEURR I TR o3 A QP (R P, AR X T 2 BE U 8 a2 3 O s ] SR v 8 e
P, 5 BAE I IR 5% 2 51 N B BERE I BB,

3.3.1 REERE “EMEEVA» BIEREAR

Bt AR fE HLt g, N X A FE LA 5 oA 20K L e BRAS IR 35 8 R B, SR e % 2%, 1L
EREARBEF AR o 21047 2 HL YRR AR B EEDBOIOBOR, [ 7€ IR SN RS T R 2 atE 5 R
W N T R A U A B AR A, SR BEIR ELIR R I Zh AR I, ROGEVEA 22 4k, 25K
REVR ELIBR I Hh BB e A “RIED AT AORetE. BEE AR “BIERIAD B BHEORM A% (1) 2K
TR “USB” % W, BelstRIEEN SR 3. fRe. KRS (2) RAIFRIEET
B, e SO IR IFIER; (3) RERE BRI BN BN 8 A sh Uk HEAT RE B 515 B MR S WT.

N T SELRER A “RIERBIAT, RIRBLATS 3 DT HIHOAR: (1) B AR B A 3R B
A; (2) RERBLE “RIMERIAY AR S PRCAIHIE; (3) RERBIAHRAME R,

3.3.2 SHREEEESHEREIRAR

2 RER R8I 2 8] (4 R B I R ) B B T TR S e S il . 2 Al R Fh
BOwEM, HEEPOUHEEBRR, — BB B REI IR R Gt; 70 2O S5 22 Ay i
O, BER AR R 2 B R R P[RS C &, SRR 3haS b aif, B ReIR M 515 8 W
BN R N T BORAHIA AT AR RER, 32 R REIR LR A W] SE 4 5 22 ek, R AR TN iz
M2 R, 5 Aisi & i a AR R E B S i FIEHIBOR. B 1S g i = o, #0
Bz, wi MO AR SR AR IR 1R, T B R A P = RO DU A BE IR R A M i 4 R A
oA SRS B P RE HIHOR.

708



RERY FERY H4E FH6 M

oA s\ BE B B U Rl A SR SEDL AP 2 DUR WA T A PRI KE: (1) 799 5 B AT {5 I 355
fH00; (2) N “BIEHBI A MM (3) IRIE ARG — Bk, ATRAA BT JLAN T
BEATBORGERE: (1) Vit B Ky ] o, 3B BRI A1 W 28 41 41 2540 (2) SR ZhAE, & B PERGR
oA SN TR BRI BOR, X REVR TLIRI o (4 22 ANl I35 i BEAT JRA7 1, AR L PV (3) (5 Bh
agent FARAIR NS, WEIELT agent 117040 2 258 e B4 424

3.3.3 ETAELRERTUNAIESIRI MR AKR

N T AR v REVR ELER I rh B AR S BEC B S ML RE T, 5 R e ) SRR e S I B,
111 T AR RE VR D SR AR B R AN E IR ER, X RE R SERIIC B, 70 v 18 T SRS AT 0 P9 vl IS RO AR E
A E R, I, A0 2T ekl f A REYR T (0 i SR UL At e, BAT, i+l fAE eI UK
v S PR EATL AR R TR B, A 58 F T 7 v e DA SRS A 0000, SE A AT FE ) — B 5 M I I R4 AL
AP

PRI, O Fee i 3 ] 2 RE ST 1 42 o) SR DAL F 78 F2 B BLR AN 7 T AT R A (1) M 2=
FROREL S, R RT P eIt SR T 5 k. RIS TR T A 45 5 e 2 R 4 BSOREAA 1 55
DRI E A A PRI HAS AR 5 vl P2 e it SR BEAT O, (2) B iR vE AN Sh Ak i P AL 05 .
PATT AR REUEMI I 2 L 28I AL DN RE R 2 FE AR S5O0 FL AR, DASPOBRBERE AR SR - BRARZIER. SIS X
TIZMEF RN, RINR A SIS RISEE . AL 5 R TSRS el m SR A B S T ]
P AR REVR I P42 ) SR DAL

3.4 TEHMFEEERRAR

0 Bl A B R VB o 25728 T SR 243 7 AR 1 B 8 R, R R
PRI IE ), B R FE B JEL A L, 20 P O RS b, 5 A 0 AR L, 080 T BB OY i
RN, 522 FLREA (T (34505 LR R LA, s 5 R PR A /M e L 2 R
SR, TR SRR A G . B R — G BT B (E 24 R R
7 4 T AR O S W BT A P A MU O R B LT . T A R LAk I
8 20 2 G0 R WO, DA H DU R, SRR TR R S S S AT T
P25 412 5 0 5 L 2 T 1 0 25 3 7 DA AL B LR A R 21 [ 2
M7 B AR IGBT 45 F 0 SR SR N T i 7T 9, KM P P AR BB . R 3R A S A 4 B
B AE 22,

T A5 TR 2SS BR (R P S B T R RO T PSR Al A (e TS b, VR T
SRR RHR, SR KB RGP TR, W 5 FiR, R Kirchhoff HEHE, MR L #73
05905 P i 5 2R A 0 X S 00 350 J B S A2 B0 58, 0 P 0043 4
SO0 57 0 51 2 15 28 2K 50 S o X . 20 22 30 AR 0 B FLIBEY )
BTN, 9 KA A W 2, SO e, I A TR SRR A,
X B F AN A TR S NS, R AN AT P N BRI, AR RE AL e X B U
UG, T LUK ZE 2B R SER b B Kirchhoff 5 b2 00T, 25 1 eb b & S 00 0 S B el 0 2 A,
DI 4 T . 5 PR 2 AR %, O D i, o P s 3 R R R T e 4 5,
FLAE RIS AL M SRR I, R B 5% 4 (RE S A R 2 M, 75 it BN A N, [t
Boste— B, 4 BB T LT, S0 X A i, AR 6 X B0 25 4 B S T, S22 1

709



R - A NN S U PSS % N ]

10 kV Bus

A\ /
- ;
- ,
Terminal 4
SFIDf— ™~
7
L

l l’/
\

)
/! \
’ N
/| Terminal 6|,
1
\

5 XEURZFRIFFR

Figure 5 Zone system protection scheme
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Abstract Energy internet is an important infrastructure to solve high-permeability of renewable energy gener-
ation in the future grid. A series of major issues about design, production, operation and management of this new
grid. Six key technologies are proposed to realize the energy internet: advanced energy storage technology, solid
state transformer technology, intelligent energy management technology, intelligent fault management technology,
reliable and secure communications technology and system planning and analysis technology. Then the science

problems of these technical issues are analyzed and discussed in this study.
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