peoT]

|o\o|

peo]

|o\o|

O 1—

I I
| ooy [0 |
I I
m 9T1~ m
“ KRR
ﬂ g0 =S dsd " -
e 7 7
L cel” ] vel” ] sng
0cl~ NVD
r-r-r-r———-—"~""—""~>""~"~>""~>"~>"~"“" "~~~/ 7/7/7/ 7/ 7 1
| I Sd
|_Tﬂ_| a0 TS asa |
RER T
I g P11~ |
m m 0€1-
I
m T
S
e h
011~ —

1/10



200
210 ==

CAN Bus

220

rg 230

250 |FS

DSP

FR

232

Tdl

Imax

234 TdO 1

Fstg

240

FR

TE | 242 Ipul

Tpu 1

Imax

244

ER

260

RV1

Inner CV regulation

module

VNI

Tpul

Ipul

214

Meter

212

CB

FIG. 2

2/10

S1



300
/310

CAN Bus

320

350

FS

DSP

330

332 Td2

FR

334

Tdo 2

Fstg

340

FS

FR

TE

3492

Ipu2
Tpu2

Imax

344

ER

360

RV2

Inner CV regulation

module

VN2

Tpu2

Ipu2

314

Meter

312

CB

FIG. 3

3/10

S2



400

N
402 °

Yes

404—  Fstg=1
A
Generates a delay time of a DGU
406— based on a per-unit current and a
delay constant at an initial time
A
408— Counts the delay time with a timer

Does the
delay time elapse before the

DGU receives the electrical
signal FR?

410

Identifies the DGU as a master DGU,
412—~  broadcast the per-unit current as a
maximum per-unit current
A
414— FR =1 and Fstg =2

®

FIG. 4A

4/10



P -

Generates an initial per-unit current
of the DGU
|
Calculates a current error between a
418— present per-unit current and the
maximum per-unit current

A

Maintains a current state of the DGU
and calculates a current increment
between the initial per-unit current and
a present per-unit current

A

Obtains a difference based on the
current increment and a preset upper
bound associated with the maximum

per-unit current

416—

420—

422~

Is the difference
lesser than zero?

426,

Is the current
error within a preset error
range?

Yes No

FIG. 4B

5/10



428—

Stop counting the delay time of the
DGU when receiving the electrical
signal FR

A

430—

Identifies the DGU as a slave DGU and
receives the maximum per-unit current
and the electrical signals FR and Fstg

A

432—

Generates an initial per-unit current of
the DGU

A

434—

Calculates a current error which is
equal to a difference between the
maximum per-unit current and a

present per-unit current

©

FIG. 4C

6/10

400



Q

400

436~

Adjust a virtual impedance of the
DGU by a change rate proportional to
a difference between the initial
per-unit current and the maximum
per-unit current

A

438—

Calculates a current increment
between the initial per-unit current
and a present per-unit current

A

440

Obtains a difference based on the
current increment and a preset upper
bound associated with the maximum

per-unit current

Is the difference
lesser than zero?

No
444

FS=1

Is the current error within a
preset error range?

FIG. 4D

7/10



G8'C

08¢

VS ‘DIA

S /o],

SLC

0LC

.__________________._©.

S

Fm— g — — — ————1]

B00S

S0

01
00

¢0

01

aSd

[Sd

8/10



0l°¢

on

dS DIA

S /o],

$6°C 06°¢C

VR
.__________________._Q

f——————— =

q00¢

00

S0

01
00

S0

01
00

¢0

01

¢dd

cdd

[dd

9/10



DS DIA

S /oWl
TI'E 0I'E 80°€ 90°€ ¥O'E TO'E 00°€ 86T 96T ¥6'T T6T 06T 88T

| | | | | | m | | | | | O.O
T T T NI ...... e
||||||| H———————tf- -— -+ - ||1|||||||+m.|||| - - - +m.|||||.i‘..|||||| .V.O
| | | | | | | | | | | | IRNE
||||||| H———————tf- -— -+ - ||1|||||||+m.|||| - - - +m.|||||.i‘..|||||| @.O
o | B | B _rl I_T . | . | . “b B | B | B . .m' IIIIII I_ . | w.c
m m m m m m m m m m m - Lo
" " " " " " " " " " " " " 0°0
....... 1 S T- 20
....... L B s s o B R 1
| | [Sd
....... I s R I s 1 S A I R R A A
o | - _IIII |II_rI I_T - | | - ”b - | 1 | - _III| Ill.mvl I_ - | w.c

01

2008

10/10



	P240354901-US-graceliao-ulysses Model (1).pdf
	02
	03
	04
	05
	06
	07
	08
	09
	10



