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PLL Instability Parallel Converter Control What Defines a Weak Grid/Connection?
PD LF A ent th t o ﬁ/lathematically, a weak grid is defined by the ratio of inductance over resistan&
, y ) prcl)lrr:menthcongerr} Wi contvetrhe:sﬂopel;atmg " or X divided by R. A large value, of say 10 or 15, is considered good and
_w "k thf oz > fhaer;e a‘lr'iis ec;gglejsrlf:g;elgnsce da Iog\cllv sehz\::ienegn designates a strong grid whereas lower values, especially less than one,

correspond to a weak system. A weak system is more prone to instability and
power quality Issues. Such issues iInclude voltage drop, voltage flicker,
frequency deviations, and harmonic distortion. Wind resources are often located

current distortion, and leads to increased stress on
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one converter over another as well as degraded
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;Ltisa:jeeignigg\gg ;g ;tsvr:;ires that when multiple performance. Qne methpd of overcoming this Is to far from where they are needed thereby also being connected to weaker points
ystem at a common use a load sharing algorithm where the converters In the grid. Overcoming these weak grid issues Is therefore very important
point, they may become unstable. This Is an are able to communicate with each or to use some \ grid. J J y1mp ' /
Important issue to investigate since an oscillating form of master/slave control. However, the pitfall
frequency may cause distributed resources to trip off with master/slave control is the dependence upon Operation Modes and Transitions
the grid and become unavailable. Possible solutions one unit to handle the overall control.
to solve the instability issues include optimizing the PI flas mthe realm of microgrids and distributed
control parameters, decoupling the PLLs from the MRS T T generation, operation modes and transitions £
weak system, or a combination of the two. et T w s L are very important to investigate and ZZ=iZ
T T T T ! Lwt} o l‘“j“"T“T“' _understanc_l. Examples -of operatlon modes
g o ) include gnd—c_onpect_ed, islanding, and faqlts B e | st
g L ail that occur while in either mode such as being
o e A o] || grid-connected while a fault occurs on the
| s connected wind resources. Monitoring and
i s} | mmmmm - controlling the transitions from one mode to
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another are vital to prevent unwanted
%nsients and to maintain stability at all times.
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