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= Consider an ac microgrid with one ac generator and one load.
Consider also a stiff grid with X>=R.

* The simplified equivalent circuit for the generator and its output
equation is: i

= Hsin S
LOAD Pe= 7

E=E[s v=vr/o

Electric power provided to the load

Assumption: Infinite bus (simplifies the analysis
but not true for micro-grids).

Also during shorts or load changes E is constant
2
* From mechanics: Jd O =T (O)-T.(t)
. drt KT
Moment of inertia angular mechanical electrical
acceleration torque torque
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. Unirversmy of Prosbagh

= Assumption:
— In cables X==R (implies long cables)
» But in microgrids
— In cables X<R (implies short cables) o

. V,ES Vo E-(¥5)
VoE(Rg cosS+Xg sin6)—(VGZ)RSI P x ™ ;, o ¥ Ty
= SL
out RSZZ +X512
—
: 2
VoE(Xg cos6— Ry sins) (V7 )X, . V.E-(72) 0~ VES
out RSL2 " XSL B out,.R RSL 8 RSL
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- Linearization yields that in order to achieve a stable regulation point
two conservative conditions are:

- Y
P = rj[%g pedi:

R, )

S J (Predominant condition)

where R; equals the sum of Rgp,\Rp(1-D), and R,.

» Hence, stability improves if:
» Lis lower

» C is higher

* P_is lower

* R, is higher

* R, is lower (higher ohmig

load)

© A. Kwasinski, 2017
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@ Loy of Fetbuargh

= OPTION #2: Add filters, particularly capacitors.

= Oscillations decrease with T .
increased capacitances e ]
= Since the oscillation e L [ ]

|:wr1 a4 (T} aTa L] (51 ] LS

frequency is in the order of =
hundreds of hertz, increasing — = J
capacitance s expensive. Time fs]

il

m"-,uﬂ o T ar ] LF ]
«Large capacitors tend tobe ™ !
unreliable. iy I~ |

I'"u ] [T ary 1 ;r:::m hll:l

&0 mF capacitance placed at
the CPL input and at the buck

converters output,
O A Kwasineki JAT
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252 Application Schemes
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Figure 2-6 Whole hame backup for most countries

[ﬁal Engineers

neers ... Microgrid & Energy Storage

T A-NP'NA NDNNOI DMANKR

n"'75%>1 01DV D"MANKX

. NIAYX' 201N DY NYTHhNN 2'272X Niipn AI'7T'Y

MOoNI D'ANYN 0N ,NIN NIANIVI D'INT7I0 D'7IR9 120 ,NYUTNNN N'27IX M
NO'ANT D'WXNKI NINTEZNN NP2 NIDAYN ND"XN AT QY NITTIMNHN . NiAx
'ANIX

: D'INYN D'onlty 71nn
D'ONIY 71N .0'WUNNWYNN 7Y DIIYN DIX7 OXNNA NINWN NFANIRD NDNY
.0"I'W7 NIN'NNA 2'ANYT7 NI7AI0NY NiINdN NP2 NIDIYN 1¥N DNWUN

: V'YK Tnwnn YN QY 2YIALVIRIE NIYEN
DON 71N 7710 AT .N'WUKRIN 70WNN WA DY AR NYIA01'RENMIYPN DN0AN
JDYnN "My 72w na7ivn n72ivo nnoani oNiann v

[ﬁal Engineers

neers....  Microgrid & Energy Storage




NYIN NIMNINI?'WI19'W? DMYTN NIRNN9

: NANIX 71N 19w
UIN'Y 2712 0T .01ANIRN 7101 19'WY NIMTENNn NIMRNoLY vIin'y
.NANIN NAXT DWYYNIK AI7'YWIE oynn 7w Don 71n1%7 ninoima

: NISOI NINDON NIDYN OY A'YIAVINX
J0wvnn 7w Nyl owixtn oYk nimdon 710 niavn Ay
D'oniy 71n1%7 n'wxnxI NMdoN NI'N2 721N nnyvna win'y 770 0t
.0mdnN

,ﬁai Engineers | . Microgrid & Energy Storage

DONIYIT? TINYY? Nnnva

Gal Engineers

Planning | consulting !

1NNKXRA N
www.gal-engineers.co.il

YR NN
info@gal-engineers.co.il
Microgrid & Energy Storage




