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Losses and resiliency are problems
> 2/3rds of Input Energy is Lost 
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Microgrids
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•! Microgrids provide a promising means of integrating large 
amounts of distributed sources into the power grid 

•! Microgrids open the door to significant system efficiency 
reliability/resiliency improvements&
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CHP can 
significantly 
boost total 
energy 
efficiency and 
reduce CO2 
emissions



Generation in buildings provides local resiliency
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attempt to define a path for DERs to flourish in grid
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Dynamic Distribution System!
Architecture

•! Proposed DDS architecture is conveniently scalable over 
a wide range of grid sizes and configurations
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•! Boundaries of distribution can be flexibly defined to 
encompass one or several substations
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DDS Volatility Response  
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•! Important DDS objective is 
to minimize grid volatility 

•! Volatility is contributed both 
by varying loads and 
intermittent sources 

•! Resources for suppressing 
volatility include: 

!! Energy Storage DER 

!! Conventional DER sources 
(e.g., nat. gas gensets, etc) 

!! Load demand-side 
management 
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DDS architecture is well-suited for fast-acting intelligent 
protection & restoration schemes within distribution regions
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E-(<</-(&,<&#Q$&E7L(-&-(EF,@(<&@(+?-,F&G(+(-,N7+&

•! ##'&,-@;*?(@?/-(&*<&+(L&L*?;&),+0&/+\+7L+<&
!! QJ*<N+G&/NF*?0&-(G/F,?7-0&<?-/@?/-(&;,<&+7&E-7>*<*7+<&87-&\(0&

##'&@7)E7+(+?<&7-&<?-/@?/-(3&*+@F/C*+G&#'`<&
!! %7+?-7F&,FG7-*?;)<&87-&:'`<&,+C&#'`<&,-(&*)),?/-(&
!! B,^7-&R/(<N7+<&,H7/?&8(C(-,F&><9&<?,?(&^/-*<C*@N7+&&
!! $*<\<&8-7)&/+(JE(@?(C&@7+<(R/(+@(<&,-(&/+,>7*C,HF(&

&&Transition to DDS-based grid architecture raises many issues!
=!%
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•! ##'&@7+@(E?&E-7>*C(<&,+&,EE(,F*+G&<@,F,HF(&,EE-7,@;&87-&
*+?(G-,N+G&F,-G(&,)7/+?&78&#Q$&*+?7&(F(@?-*@&G-*C&

•! ##'&,-@;*?(@?/-(&-(<?<&7+&87/+C,N7+&78&*+C(E(+C(+?&#'`<&
?;,?&*+@7-E7-,?(&F7@,F&H,F,+@*+G&,/?;7-*?0&,+C&),-\(?EF,@(&

•! "8&*)EF()(+?(C3&##'&7V(-<&@7)H*+,N7+&78&H(+(T?<X&
!! '*G+*T@,+?&(I@*(+@0&*)E-7>()(+?<&>*,&;*G;(-&-(+(L,HF(&

E(+(?-,N7+3&F7L(-&oB&F7<<(<3&,+C&L*C(-&%Y6&*+<?,FF,N7+&
!! '*G+*T@,+?&F7+GA?(-)&*)E-7>()(+?&78&G-*C&-(<*F*(+@(&>*,&

)*@-7G-*C<3&F7@,F&<?7-,G(3&C*<?-*H/?(C&@7+?-7F&,C>,+?,G(<&
!! '*G+*T@,+?&-(C/@N7+&78&G-*C&>7F,NF*?03&*+@-(,<*+G&?;(&(I@*(+@0&

78&H,<(&E7L(-&EF,+?<&,+C&*)E-7>*+G&oB&F*+(&/NF*K,N7+&
•! B,-\(?&E-*+@*EF(<&EF,0&\(0&-7F(&*+&##'&7E(-,N7+&W&G-7L?;&&

DDS provides path for DER to fulfill its potential
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&&&&&&&&K5%
M-/@(&M(*;7V3&:;7),<&.,;+<3&&
i,-0&$,CF7V&W&$7H(-?&O,<<(?(-&
&
&
&
&
;pEXSS(+(-G09L*<@9(C/S<*?(<SC(8,/F?STF(<S:-,+<87-)*+GA?;(Ai-*CA
8-7)A?;(A#*<?-*H/N7+A'0<?()A`/?9EC8&&

K+%(<+%"(M#6+%4&*+#V+
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