FREE:FM Y9.GEH1.4 Islanding and Seamless Reconnection of

- 1V 1 i .
SYSTEMS CENTER SST-based Microgrid System UNIVERSITY

Y. Cho, D. Lubkeman, S. Bhattacharya

‘m ™ _— _ -

NC STATE

r -

1. Low-voltage scaled Multi-SST testbed 1 ] 1] ] . )
FREEDM system consists of SST, FID, — g . . . 2000 | - [1] Y. W. Li and C. N. Kao, “An accurate |
DESD, DRER, and DGI. The SST-based T1 | SST1 _ power contr_ol §trategy for povyereleg:tromcs-
. LOAD1| | DESD1 1000
microgrid system can have many . (Islanding SST) S Interfaced distributed generation units
— . O\l /L J — . . .
functionalities using communication HD [ 1 - W \( ) g o operating ,|’nalow voltage multibus
. . SST2 S microgrid,” IEEE Trans. Power Electron.,
capability provided by DGI and other (Idanding ssT) | |-OAD?| |DESD2 1000 vol. 24, no. 12, pp. 2977-2988, Dec. 2009
components such as DESD, DRER, and I\ J \ J \ J T | | |
DESD. A new type of iSIanding and — SST3 H 'l ) S| | | | | | | | | | _ [2] N. Parks, S. Dutta, V. Ramachandram,
seamless reconnection strategies are (Load SST) HOARS| | DESDS 01 02 03 04 05 06 07 08 09 f K. Hatua. and S. Bhattacharva
. \. /L J U J Time (5) " ’ " . y ’
developed to cope with the case when 5 Control Strategy S — “Black start control of a solid state
the utility grid Is disconnected and to ch/Dc 20000 1 transformer for emergency power
increase stability and reliability of the DAB Islanding SST 00 g restoration,” in Proc. IEEE Energy Convers.
FREEDM system. Vine ~  —— a" —— Ve S Congr. Expo., 15-20 Sept. 2012, pp. 188-
: 4@ )—»| PI AB— : ;g 0k F’g,I | 195.
I | o
\ Vipc B - I
Problem Statement p¢/oc T T T 1000 [3] Y. W. Li, D. M. Vilathgamuwa, and P. C.
. . _ | Buck/Boost i~ . P .
With conventional method, the islanding ;’,g; 1‘):‘* S N A 7 Vine W00 P T lc;?g,cgnifcl)?lg} ?grazfullfi’bigdrr:ii?cl)tmle testing
operation of the SST iIs achieved by | H@%PI Q - ’IE —\Buck/Boost— 01 02 03 04 05 06 07 08 09 1 i IEEE T 5 Egl
using its own DESD or DRER. However, v V sa | fime s) \S}ﬁftig"’ng‘ 5. pp {fggllz%vﬁegef C;)O(;Z’
if a SST does not have enough capacity Yo/ oppininius L T | | '
of DESD or DRER. the SST cannot wvsst | Control strategy development, validation
operate in islanding n’mde P, PrH. | p- * ) ) of multiple control modes and seamless
| :P — \_g@_.( Droop R _@"_. J{;EL Mg_.i transition between control modes of three
|Lower Dispaich liter . : .
A novel islanding strategy is developed lforBlackStart*‘_ P, Ve Ve i ;\éfos; Iisarl?e q a microgrid  platform is
to solve this problem. A SST with not  [IFM Decision | P '

enough capacity of DESD o DRER can | | (= ———— C mpat
operate In islanding operation using DA{, Load SST Impact

. DAB _________ [ —— \

ﬁ]btuhr;dﬁ]r;(t:rg(g)\r/;/g ;;:tzz:ﬁ.lty of other SSTS i VLE@—E AR i - Developed SST controls with DESD,
| pl ] DRER, and F-I-D.

A seamless reconnection strategy is also p¢/oc - Broadens ability to share and enable

proposed to connect the microgrid to the Buck/Boost _ __ __ __ _ _ ____________ \ GEH testbed resources and

utility grid without any interruption or | Pra Qlf—b‘"@_@ Vipa Buck/Boost Lff | technology.

delay once it is recovered from any l |

Future Work

system fault situation and ready to be —— -] e ——

. AC/DC
used again. - . .
J Fy_sszr______________._* ——————————— —o——-—- - Stability analysis of the multiple-SST
:VHDC PI .Q ‘s PR _.@"_. lf;gL V’_g,: microgrid.
| —— " HEpC - Utilizing DGI communication
)

_ ) e 0Fe) - ),




	Slide Number 1

