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Research on Off-grid Start-up Control Strategy of Energy Storage System
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Abstract: A control strategy of off-grid start-up of energy storage system (ESS) was proposed, which can
make all power converter systems (PCSs) entered off-grid mode smoothly and quickly in MW level battery energy
storage power station, and make off-grid voltage set up. The unified off-grid phase angle and enable signal were
provided by off-grid control box to realize that multiple PCSs can be entered to off-grid mode quickly. During off-
grid start-up, there are two ways to meet the different application needs of all users, one is raising voltage from
zero, the other is seamless switch.
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Fig.1 The system schematic of power converter system (PCS)
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22 BMEHEEEEIN
221 FFEHIZARAL A DA

Kl 6 T 7 o 3= b AR A TR 20 A5 5 AR BOHE ] S
P 45 4% 0 CPU K FH FPGA S0 Fr , LA s o
40 MHz, JIT A 5.12: S AR TE FPGA R i, 320k
AH A1 TR A5 5 A RS B B g = o AL
A1~A6 M7 A= A A TR 20 A5 5 i s A7 F
A8 Ayl it PLL 32 5 J5 A 1 AH £ [] 25 15 5 A
P 5 A9~A19 2y 9 i 15 5 U148 18 B 3K o g A B
FLOAR I, 204 3 45 AR 0 FeL o R L AT A il
REAR 5 I, 25 X 4 1) 2 2 fiT ] PLL 32 550 13 R 1 A
B A 0 4 IR DA 5 01 ik s ik A W is 1T B
VA FL IS o A ) B E B A
B AR fA R R AR .

_____________________________
I Al

4 A [ 20 e AR

Ko F AR ) £ s e A ]
Fig.6  The block diagram of synchronous signal generation for

main PCS phase angle

222 I G ARAL AR 15 S Ak B

o P o — 5 1T A2 326 5 2 4 il 45 A T] 1)
AT, I — T A Gl A RS Y R 2 A
A A A A R A T K ik g R
for, SEICE PRI R I IE R A . 4 2R i V)



TRAT,ZFHE AR R B M B B 09 1 ) AT R

WA 20224 F524K H13M

A2 B F A8, SR R G 5t , BT LA
# L E v . AR F oA 5
HER A 20 R0l A R TR 2D AR 5 20l S Sl A
R R A S =B

E A A (RS A AN 7 s . kA
B JA 0 20 ms 19 R HLSF L SEE D 500 s Y
ke o

BT S s o A
Fig.7 The diagram of life signal generation for main PCS

2 P s &%k AR R DA S
mE 8 iR . Al~A3 Xt A g 15 5 #4720 ms if
2, A4~AT 1t 20 ms S B Bk ob 0y 20 6 4
A8~ALISTE E T BEWK IS , A — 1 1 s AR
Jik i, A16 i A LT 712 SR VK i A7 78 19 1) & 326 [+
HAF S k.

SYN_INAAL>.

Al
LIH_' 40 MHZA3
000

s S e e e e e e S S i e e’ ! i

FE8 % H PCS & 3% F 3k PCS M SAE R
Fig.8 The phase angle signal from standby PCS to main PCS
223 E5EFHAE
B R E b A AT YIRS, M E S

WP BIE A

LIFEM—JLTLse T LT L LT eeel JLIL L
SR4’—\
SR_R tTL
<— ms ——>

MTBis—”—] 0 L
prs s—JLJL L UL T eee LT T
BTM_S L eee 1

Mrss M Jlse 0 L NA N eeel LN 1
Ko ARffE SRR
Fig.9 The timing diagram of phase angle

3 RIRInE
3.1 EEHAEINEE
3.1 FRTHERE

AN B NV, PCS 5% ABS s AT AR ST,
T B R, K ) R AR R s il 6 PCS

(1) ik — A AUE 25 5 19 5~10 1%, PCS AN RE 7K 2
Qe Ky wh |, 3ol 3 B PCS 3o i BB, BT LA
BIRPAR Fe i AT 225 2l 0 5138 3k 28 i ST FL
4 PCS #RUR A5 A, 25 I I A 57 58 b, BT LA
F2 A — 8 Bt i R, T R — BERT R T
T A T e ) i A ]
3.1.2 FRE AR

PR L ASURR A B B A PR A A ) 52
g w rh R AR &, R 2 41384 65 500 kW fiff
REAE LAY, 4L 1 & EHLA L & MHL. 580 Ik
W2 PCS [R5 J5 sh A7 2 8 T e o 3 ek 25 o 458
il 2% B () SC 2R [ 25 K 3% [R) 25 4 A A g D il
BTSSR R EVLPCS, FHLIRIE] S M fE(S
SIS S R & A A B ABIL, 58 %
M A 2 5 PCSINE Bl 7ESE 50 = AL 11l 5
A 10 Frs .

AC JOOV@

)

AR

100kV-A

10 FRIHEREEF 578 B

Fig.10  The experiment platform for raising voltage from zero
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