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Study on the Operation Scenes and Control Strategy Based on Energy Sub Grid
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Abstract: A new double-end grid-connected energy subnet was taken as the research object. The energy subnet
takes the electric energy concentrator as the core and was composed of photovoltaic power generation, energy storage
devices and AC-DC load cells. By analyzing the trend of flow in each unit of energy sub-network, the multi-physics
operation scene of energy sub-network was listed and classified in detail. Based on the overall control objectives of
energy sub-network, the control strategies in various operation scenarios were studied. Finally, the simulation model of
a new energy subnet was built on the platform of Matlab. The energy subnet can be operated stably under a variety of
physical scenarios, and the feasibility and effectiveness of the above control strategies were verified.
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Fig.1  Structure diagram of energy sub grid

and topology of core component
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Tab.1 ~ Multi-physical operation scenes of the new energy sub grid

s R FER 2 _ PV
X RRE s fif B 11 .
it 1 T
tate 1 N N RN RE S PV &
state ) FR fitt et I S R o K H
XXH;T& an gy 2 Sl 7 L S L ~
state 2 SR %4 2 3 1 B B AR PV R
state 3 M emmie PV A%
state 4 TG prfesmm e PV &
D#m’ gy 31 bt ENSNTN=) S,
state 5 L. IHEEmRRCCAERE PV R
s M) 2 iy
— iy
state 6 . 15 e BER: PV AR H
stae7 oM FEW i fERERIIRAERE PV &R
AL .
B, I .
state 8 o THEESWERNCRESRE PV R
9 2 i
state 9 1347 iffem R RE R PV R RHL
state 10 ftRem I BE R PV &
EM1E
state 11 W, 2 figRENIR I RE e PV AN
state 12 PRI praemeinaeit PV &b
gy Wit
state 13 5 e B E R PV AR HL
state 14 EAER I ER: PV &

HEF ESCRUN

state 15 me  IRRERICRER PV A%
state 16 BERL, E prepammkaei PV R
¥ 2 25 % o )
state 17 T AT AV N3
state 18 18 fi eI RE T PV &
state 19 FOFML  petesmmglcie st PV R &I
™ 2 it
state 20 PN fEREYR BRI AE R PV K HL
i PNTE=R " e .
stae21 0 PROMEERD  pesesronen Py oR&R
I
state22 FR 1M AEREERTCRER PV R
bra mPNEEN |
state 23 fiREmI L RER PV AN K
WL
state 24 F 2 1%@@%*«%)&@25} PV K HL
state 25 FORR GBI PV AR
state 26 fERESRIIL e PV K H

sate27 ggm COOER pegeicier v R

s 2 iy 11 AAF,
state 28 3 R i i it fREsm R R PV KR
state 29 fgRERBRE R PV AL

state 30 T REvH U RE R PV A& H
A% EM1.EMW st .
state 31 ffRen B RE T PV A H

I 29w
state 32 ftREIR R EE R PV AR LA

S P — B8 10— 75— i e, — 3
SISt X ke L R SR

TEHT R BB 1 Wiz 1737 57 e A IR I, g
U R PO 5 A7 | 2R 8 S I M e e 25, R G0 1%
RERE 1 3l Ul 208 Y as 17 3 5 B A4 07 =X
MR LB B0 , 24 58 3t 3 W s 1 AT 5 47 3 55
DI B B s A7 50 i, e Ul 2 8 M2 47 3
5L HUM R AL BT YR 2R

i I X R Y REIR T W B as 1T s A T 0T
FA LW AEAF BT Y T 45 PO f—
P A BE A2 AE IR T M0 AR E 3B AT R oK o
I, 5 BT RE IR 0 B 45 B0 9 45 1 v D0 AT
3T

3 BAART M ey B s oL

BT xEH R AEIR T M 2 Y B 1T Y 5 o
B, AR SORE AT X R G045 ST A R s 17 st
R B8 4 i SR, 4L 458 6 R i R i 11 9 MIPPT 4%
] At B S 1 19 70 R A A 2 B 2 4 3 1 1T )
PIRNIEE S oy
3.1 HFERERTFMEES BER

HTRLRE IR T A P b o 4E 1 R ST AR
SEIBAT AR REIRT W OB R Ak I AR E PR S
BEAILIE " | BE FE T 0 2 52 R 3R G 9 D R
iy, PETITSZ A 2R S8R R R ARE o RERT M A L
Ui 2R 00 TR AL 2 R B N 1R 3 s, e, Cc
ELURR R AR HL S 5 P, Poy FLP 3500 0 HEL I Ol
IR v J Al B ) BV BFAIE AR R P, R
T IHAER AR

Fo+Ppy +F5 Pioag
— LIRS

f"lf

K3 HIR B AEROR %
Fig. 3 Equivalent circuit of DC bus
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Fig.4  Control strategy of the energy storage port
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Fig. 6 Switching principle of control strategy
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