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Introduction
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Why now?  
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What Could Hinder Microgrids?
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Many New Things to Manage!

“ Having a microgrid allows you to marry 

the thermal side along with electrical 

and manage the whole thing together 

�0���2+&1�#,/�6,2/�$/"�1"01��"+"Ɯ1ǽ��%�1�&0�
really the power of microgrid.” 
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Part 3: Growth & Economics of Microgrid

Average Market Growth Projection1 of Campus  
Microgrids2, by Capacity and Revenue

North  
America

Capacity (MW) Revenue ($)

2011 2017 CAGR % 2011 2017 CAGR %

Total 603 1572 17.3 59.73 735.65 52.0

By Segment:

  Commercial ǜǖ ǖǜǞ ǖǛǽǛ ǝǽǞǚ ǝǕǽǞǖ� ǙǙǽǘ

  Education 488 1281 ǖǜǽǚ ǙǚǽǙǝ� �ǛǕǘǽǜǖ� ǚǘǽǞ

  Government 34 ǜǘ ǖǘǽǝ ǙǽǗǝ� �ǗǝǽǚǛ� ǘǜǽǗ

  Healthcare 10 31 ǗǕǽǙ Ǖǽǝǚ� ǖǛǽǜǘ� ǛǙǽǘ

  Industrial 4           –   ǘǽǕǛ� �ȡ�

  Research 0 4 ǛǙǽǚ Ǖǽǖǝ� ǗǽǛǝ� ǚǛǽǛ

ǖ���1��#/,*���3&$�+1�ț�&("��"0"�/ %Ȝ��ǖ�ǗǕǖǗ
Ǘ��,"0�+,1�&+ )2!"��&)&1�/6��+!��"*,1"��& /,$/&!0
�/"!&1ǿ�� %+"&!"/��)" 1/& 
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Advanced Microgrid Growth Chart
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Part 4: The Regulatory Landscape & Risk
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)&*&1"!�#�0%&,+�#,/�21&)&16�!"3"),-*"+1��+!�
,4+"/0%&-�,#�/"+"4��)"�"+"/$6�-/,'" 10Ȅ�
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States in the Lead

�"3"/�)�01�1"0�%�3"��"$2+�1,��!!/"00�1%"0"��+!�,1%"/�&0-
02"0�&*-,/1�+1�1,�*& /,$/&!0ǽ��"),4�4"�,ƛ"/��+�,3"/3&"4�
,#�("6�-/, ""!&+$0Ǿ�&+ "+1&3"�-/,$/�*0��+!�/"-,/10ǽ

California
�%"� ��)&#,/+&�� �2�)& � �1&)&1&"0� �,**&00&,+� �,)& 6� ǔ�
�)�++&+$��&3&0&,+�&002"!���-�-"/�&+��-/&)�ǗǕǖǙ�1%�1�,21-
)&+"0�*�',/�-,)& 6��+!�/"$2)�1,/6�&002"0�1%"�01�1"�+""!0�
1,� ,+0&!"/ǽ��Ȋ�& /,$/&!0��/"� ,*&+$Ȁ�%,4�21&)&1&"0��+!�
/"$2)�1,/0�/"0-,+!�4&))�$,��� ),+$�4�6�1,�!"1"/*&+&+$�
%,4� &++,3�1&,+� �+!� 0"/3& "0� 4&))� &*-� 1� 1%"� ")" 1/& �
$/&!Ǿȋ� 0�60� Ȋ�& /,$/&!0ǿ� �� �"$2)�1,/6� �"/0-" 1&3"ȋǾ� �6�
�%/&01,-%"/��&))�//"�)Ǿ���3&!��/& (0,+��+!���/7&����#�/ǽ

�%"������01�ƛ�-�-"/�/" ,**"+!0�1%�1�1%"�01�1"��3,&!�
-&$",+Ȓ%,)&+$�*& /,$/&!0��0�'201���0"1�,#�1" %+,),$&"0�
 �-��)"�,#�(""-&+$�1%"�)&$%10�,+��+!�&+01"�!� ,+0&!"/�
1%"&/�#2))�/�+$"�,#��"+"Ɯ10ǽ��1�!"0 /&�"0���*& /,$/&!��0�
��#2+!�*"+1�)��2&)!&+$��), (�#,/���0*�/1�")" 1/& �$/&!Ǿ�
�� (&+!�,#� Ȋ "))� &+� ��*�1/&5ȋ� ,#� &+1"/ ,++" 1"!�!&01/&�-
21"!�"+"/$6�/"0,2/ "0��+!� 201,*"/�),�!0Ǿ� ,+1/,))"!�
1%/,2$%� 1%"� &+1"/� 1&,+� �"14""+� 1%"� *& /,$/&!� �+!� 
1%"�21&)&16ǽ

�& /,$/&!0��/"�)&(")6�1,�!&0/2-1�1%"� ,+3"+1&,+�)�21&)&16�
*,!")Ǿ�0�60�1%"�-�-"/ǽ���,�/"$2)�1,/0��+!�-,)& 6*�("/0�
0%,2)!� ,+0&!"/���+"4�/,)"�#,/�1%"�21&)&16ǽ��	,/�"5�*-)"Ǿ�
1%"�21&)&16�*&$%1�� 1��0���Ȉ!&01/&�21&,+�0601"*�,-"/�1,/Ǿȉ�
�(&+�1,�1%"�&+!"-"+!"+1�0601"*�,-"/�1,/0�1%�1�/2+�1%"�
���1/�+0*&00&,+�+"14,/(0ǽ��+�"00"+ "Ǿ�1%"�21&)&16�4,2)!�
,3"/0""�1%"�!&01/&�21&,+�$/&!Ǿ�&+ )2!&+$��+6� ,++" 1"!�
*& /,$/&!0Ǿ�1,�"+02/"�1%�1�1%"�)&$%10�/"*�&+�,+�#,/��))ǽ

�%"�-�-"/��)0,�!&0 200"0�-/,�)"*0�4&1%� &+1"/ ,++" -
1&,+��+!�+"1�*"1"/&+$�1%�1���)&#,/+&��*& /,$/&!0�#� "ǽ�
�%"6� &))201/�1"� 1%"� !&ƛ& 2)1&"0�  /"�1"!� �6� *& /,$/&!0�
4%"+� 1%"6��/"�+,1�!"Ɯ+"!� &+� /"$2)�1&,+��21�*201�Ɯ1�
&+1,���0),1� /"�1"!�#,/�,1%"/�!&01/&�21"!�/"0,2/ "0ǽ��%"�
/"-,/1�0�60ǿ

�&01/&�21&,+� &+1"/ ,++" 1&,+� /2)"0� 1%�1� %�3"� �""+� "0-
1��)&0%"!� �6� 1%"� �,**&00&,+� ,+)6� /" ,$+&7"� 1%/""�
16-"0� ,#� $"+"/�1&,+� &+1"/ ,++" 1&,+ǿ� +"1� *"1"/&+$Ǿ�
0")#Ȓ$"+"/�1&,+� ț+,+"5-,/1ȜǾ� �+!� 4%,)"0�)"� !&01/&�2-
1&,+� �  "00� 1�/&ƛ� ț����Ȝǽ� �"1� *"1"/&+$� &0� ,+� 1%"�  20-
1,*"/� 0&!"� ,#� 1%"� *"1"/� �+!� &+3,)3"0� �� �&))�  /"!&1� #,/�
"5-,/1"!� "+"/$6ǽ� �1� &0� +,1� 3&0&�)"� 1,� 1%"� ��)&#,/+&�� ���Ǿ�
�+!�&0� ,++" 1"!��1�!&01/&�21&,+�)"3")�3,)1�$"ǽ��%"/"�&0�
��)&*&1�,#�ǖ�*"$�4�11�ț��Ȝ�,#�+�*"-)�1"� �-� &16ǽ��")#Ȓ
$"+"/�1&,+� &+1"/ ,++" 1� &0� "ƛ" 1&3")6� 4%"")"!� 1,� 1%"

 201,*"/� 3&�� 1%"� !&01/&�21&,+� $/&!Ǿ� �21� &0� +,1� &+1"+!"!�
#,/� +"1� -/,!2 1&,+ǽ� �%,)"0�)"� !&01/&�21&,+� �  "00� &+-
1"/ ,++" 1�&0�3&0&�)"�1,�1%"��������+!�&0�&+1"/ ,++" 1"!�
,+� 1%"� 21&)&16� 0&!"� �1� !&01/&�21&,+� )"3")� 3,)1�$"ǽ� �%"/"�
&0� �� )&*&1� ,#� ǘ� ��� �1� 1%"� ǖǗ� (�� ���� �+!� ǚ� ��� �1� 1%"� 
ǛǕ�(�����ǽ

�1�&0�&*-,/1�+1�1,�+,1"�1%�1�+,+"�,#�1%"0"�&+1"/ ,++" -
1&,+�1" %+&.2"0�02--,/1���$"+"/�)��!3�+ "!�*& /,$/&!�
�0� !"Ɯ+"!� ��,3"Ǿ� �21� �))� /".2&/"� 1%"� �--/,3�)� ,#� 
1%"�21&)&16ǽ�

�%"�-�-"/� /�&0"0� ��+2*�"/�,#� ,1%"/� /"$2)�1,/6�-/,�-
)"*0�1%�1�+""!�1,��"��!!/"00"!�1,�#,01"/�*& /,$/&!0�&+�
1%"�01�1"ǽ�	,/�"5�*-)"Ǿ�0%,2)!�1%"�&+1"/ ,++" 1&,+�1�/-
&ƛ� ,+0&!"/�1%"���&)&16�,#���*& /,$/&!�1,�04&1 %��� (��+!�
#,/1%�#/,*� ,+02*"/�1,�-/,!2 "/�,#�")" 1/& &16�&+�0%,/1�
�2/010�,#�1&*"ǽ�	2/1%"/Ǿ�*,01���)&#,/+&��21&)&1&"0�!,�+,1�
02--,/1�&0)�+!&+$�ȕ�4&))�1%&0�!�*-"+�*& /,$/&!�!"3")-
,-*"+1� &+� 1%"� 01�1"Ȅ� �+!� Ɯ+�))6Ǿ� 4%�1� !,"0� &1�*"�+�
1,� *& /,$/&!0� 1%�1� ��)&#,/+&�� /".2&/"0� +"1� *"1"/"!� 
/"0,2/ "0�1,�-,4"/�!,4+�&+�1%"�"3"+1�,#��+�,21�$"�,/�
$/&!�#�&)2/"Ȅ��%&0�+"$�1"0��+,1%"/�,+"�,#���*& /,$/&!ȉ0�
*,01�&*-,/1�+1��"+"Ɯ10�ȕ�1%"���&)&16�1,�0"/3"�!2/&+$�
��$/&!� /&0&0ǽ

�%"� -�-"/� 02$$"010� �� +2*�"/� ,#� 01"-0� /"$2)�1,/0�
0%,2)!� 1�("ǽ� �%"6� &+ )2!"�!"3"),-*"+1� ,#� 01�+!�/!0�
#,/� *& /,$/&!0� 1,� "+02/"� 1%�1� 1%"6� &+1"/ ,++" 1� �+!�
&+1"/� 1�0�#")6�4&1%�1%"� "+1/�)�$/&!ǽ��%"��21%,/0��)0,�
�!3&0"� 1%�1� ��)&#,/+&�� *�-� 1%"� !&01/&�21&,+� $/&!� 1,�
!"1"/*&+"� 4%"/"� 1,� 0&1"�*& /,$/&!0� �+!� -"/%�-0� 0"1�
2-��� ), �1&,+�)� -/& &+$� 0601"*� 1,� "+ ,2/�$"� 0&1&+$� &+� 
1%,0"��/"�0ǽ

“ �& /,$/&!0� ,ƛ"/� ), �1&,+�)� *�/$&+�)�
resiliency or stable nodes of resiliency 

and reliability that decrease the end us-

ers costs , and in some cases the utility’s 

cost.” 

�%&)&-���/1,+Ǿ��& /,$/&!��+!��")&��&)&16��/,$/�*�
�&/" 1,/��1�� %+"&!"/��)" 1/& 
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Connecticut
�,++" 1& 21� �"$�+� "5-),/&+$� 1%"� *& /,$/&!�  ,+ "-1�
�ƞ"/� 02ƛ"/&+$� "51"+!"!� -,4"/� ,21�$"0� #/,*� 0"3"/"�
4"�1%"/Ǿ� "3"+� �"#,/"� 1%"� � 1,�"/� ǗǕǖǗ� �2-"/01,/*�
��+!6ǽ��%"�01�1"�%�0��""+�02--,/1&+$�!"3"),-*"+1�,#�
*& /,$/&!0��,1%�1%/,2$%�&+ "+1&3"0��+!�-,)& 6� %�+$"0ǽ�

�,� !�1"� �,++" 1& 21� %�0� &002"!� 14,� 0,)& &1�1&,+0� #,/�
*& /,$/&!0ǽ

�%"� Ɯ/01� 0,)& &1�1&,+� /"02)1"!� &+� +&+"� -/,'" 10� �+-
+,2+ "!� &+�
2)6�ǗǕǖǘǽ��%"�01�1"�$/�+1"!� 1%"�-/,'" 10�
ʏǖǝ�*&))&,+� &+� 1,1�)ǽ��%"�-/,'" 10� &+ )2!"!�*& /,$/&!0�
1%�1�20"�*& /,�$�0�12/�&+"0Ǿ�+�12/�)�$�0�/" &-/, �1&+$�
"+$&+"0Ǿ�0,)�/���Ǿ����Ǿ�!&"0")Ǿ�#2")� "))0�ț��*�+2#� 12/-
&+$�&+!201/6��"&+$� 2)1&3�1"!�&+��,++" 1& 21Ȝ��+!�0,*"�
��11"/6� 01,/�$"ǽ� �%"� %,010� �/"�  /&1& �)� #� &)&1&"0Ǿ� 02 %�
�0� -,)& "� 01�1&,+0Ǿ� %,0-&1�)0Ǿ�  "))� 1,4"/0Ǿ� Ɯ/"� !"-�/1-
*"+10Ǿ�0%")1"/0Ǿ��0�4"))��0���+�3�)�02�*�/&+"���0"Ǿ� ,)-
)"$"� �*-20"0��+!�0 %,,)0ǽ

�,++" 1& 21� &002"!� &10� 0" ,+!� *& /,$/&!� 0,)& &1�1&,+�
��/ %� ǘǾ� ǗǕǖǙǽ� �1� ,ƛ"/0� ʏǖǚ� *&))&,+� &+� #2+!&+$Ǿ� �+!�
0""(0�-/,'" 10�1%�1�-/,*,1"�$",$/�-%& �!&3"/0&16ǽ��%"�
�	�� �)0,� 0""(0� �� 3�/&"16� ,#� -/,'" 1� 0&7"0Ǿ� 0 �)"Ǿ� �+!�
1" %+& �)�  ,+Ɯ$2/�1&,+0ǽ� �&!� 4&++"/0� *201� 02--,/1�
 /&1& �)�#� &)&1&"0�4%"+�1%"�$/&!�#�&)0ǽ��&!0��/"�!2"��2$ǽ�
ǛǾ�ǗǕǖǙ��+!�4&++"/0�4&))��"��++,2+ "!��6�� 1ǽ�ǖǾ�ǗǕǖǙǽ�
�%"�01�1"��)0,�-)�+0���1%&/!�*& /,$/&!�0,)& &1�1&,+ǽ

�%"�01�1"�"01��)&0%"!�1%"�&+ "+1&3"0��0�-�/1�,#���01,/*�
"*"/$"+ 6�-/"-�/"!+"00��&))� ț�2�)& �� 1�ǖǗȒǖǙǝȜ� 1%�1�
�" �*"�)�4�&+�
2+"�ǗǕǖǗǽ

�+��!!&1&,+�1,�,ƛ"/&+$�Ɯ+�+ &�)�&+ "+1&3"0Ǿ��,++" 1& 21�
%�0�#,01"/"!�*& /,$/&!�!"3"),-*"+1�1%/,2$%� %�+$"0�
&+�21&)&16�#/�+ %&0"�/2)"0ǽ��2�)& �� 1��,ǽ�ǖǘȒǗǞǝǾ�-�00"!�
&+� 
2)6� ǗǕǖǘǾ�*�("� &1�-,00&�)"� 1,� 0&1"�*& /,$/&!0� 1%�1�
 /,00�-2�)& �01/""10�4&1%,21�#/�+ %&0"�&+#/&+$"*"+1ǽ

Ȋ�1&)&16�#/�+ %&0"�/&$%10�&+��,++" 1& 21��/"�+,4�"00"+-
1&�))6�"/�0"!�#,/�*2+& &-�)�*& /,$/&!0ǽ��,�&#�6,2�%�3"���
*& /,$/&!�&+��,++" 1& 21�1%�1�&0�0"/3&+$�4%�1�&0� ,+0&!-
"/"!���*2+& &-�)�  /&1& �)� #� &)&16Ǿ� 6,2� �+� 01/&+$�4&/"0�
4%"/"3"/�6,2�4�+1Ǿ��+!�1%"�21&)&16�&0�+,1��)),4"!�1,�02"�
6,2�ȕ��)1%,2$%�1%�1� ,2)!�01&))��"� %�))"+$"!�&+� ,2/1Ǿȋ�
0�&!�
"+"3&"3"��%"/*�+Ǿ�0"+&,/�*�+�$"/��1�1%"��)"�+�
�+"/$6�	&+�+ "��+!��+3"01*"+1��21%,/&16��1�1%"��,/1%-
"�01� �201�&+��)"� �+"/$6� �00, &�1&,+� �2&)!&+$� �+"/$6�
ǖǙ� ,+#"/"+ "�&+��,01,+ǽ�

Maryland
��/6)�+!�%�0� /"�1"!���1�0(�#,/ "�1,�012!6�*& /,$/&!0ǽ�
�%"� "ƛ,/1� &0� �"&+$� )"!� �6� ��&$�&)� �,--"/Ǿ� �+� "+"/$6�
�!3&0,/� 1,� 
,3"/+,/� ��/1&+� �ȉ��))"6ǽ� �%"� �"0&)&"+ 6�
�%/,2$%�1%"��& /,$/&!0���0(�	,/ "�&0�),,(&+$��1�01�12-
1,/6Ǿ�/"$2)�1,/6Ǿ�Ɯ+�+ &�)Ǿ��+!�1" %+& �)���//&"/0�1,�*&-
 /,$/&!0ǽ��%"�"ƛ,/1��2&)!0�,+�/" ,**"+!�1&,+0�#/,*���
�"-1"*�"/�ǗǕǖǗ�1�0(�#,/ "�/"-,/1�

Ȋ��/6)�+!"/0�"5-" 1��+!�!"0"/3"��+�")" 1/& �$/&!�1%"6�
 �+� ,2+1�,+Ǿ�"0-" &�))6�!2/&+$�2+-/"!& 1��)"� 0"3"/"�
4"�1%"/� "3"+10ǽ� �"3"),-&+$� *& /,$/&!0� &0�  /&1& �)� 1,� 
�� 0201�&+��)"� #212/"Ǿȋ� 0�&!� �ȉ��))"6Ǿ� �++,2+ &+$� 1%"�
"ƛ,/1ǽ

�%"���/6)�+!��+"/$6��!*&+&01/�1&,+�&0�-/,3&!&+$�01�ƛ-
&+$�#,/�1%"�1�0(�#,/ "ǽ��%"�"ƛ,/1�4&))�&+ )2!"�&!"+1&#6&+$�
�/"�0�,#�%&$%�")" 1/& �!"*�+!�4%"/"�-&),1�-/,'" 10�*�6�
�"��2&)1ǽ

Massachusetts
��00� %20"110�%�0�0"3"/�)�/"$2)�1,/6�-/, ""!&+$0�2+-
!"/4�6�1%�1��/"�)&(")6�1,�&+Ɲ2"+ "�1%"�01�1"ȉ0�*& /,$/&!�
-,)& 6ǽ��%"6��/"�1%"�/"02)1�,#�
,3"/+,/��"3�)���1/& (ȉ0�
�$$/"00&3"�$/""+�"+"/$6��$"+!�ǽ�ț�""�&+0"/1Ǿ�-�$"�ǖǕǽȜ

�%"�-/, ""!&+$0�&+ )2!"ǿ�
 ˓ ���ǽ�ǽ�ǽ�ǖǗȒǜǛȒ���/!"/�,+�$/&!�*,!"/+&7�1&,+�
 ˓ ��ǖǘȒǖǝǗ��/!"/�")" 1/& �3"%& )"0��+!� %�/$&+$�
 ˓ ��ǖǙȒǕǙ���+3"01&$�1&,+�&+1,�1&*"Ȓ3�/6&+$�/�1"0

�1ȉ0� )&11)"� 02/-/&0"� 1%�1� *& /,$/&!0� �/"� &*-
-,/1�+1� 1,� ��00� %20"110ǽ� �%"� 01�1"� %�0�
�""+� �� )"�!"/� ȕ� &+!""!� 0,*"� 4,2)!�  
�/$2"�the leader�ȕ�&+�"+"/$6�"ƛ& &"+ 6�-,)-
& 6ǽ� 	,/� 1%/""� 6"�/0� /2++&+$� &1� %�0� /�+("!�
�0� 1%"� 1,-� 01�1"� &+� �� +�1&,+�)� 0 ,/" �/!�
-/,!2 "!� �6� 1%"� �*"/& �+� �,2+ &)� #,/� �+�  
�+"/$6Ȓ�ƛ& &"+1�� ,+,*6ǽ��& /,$/&!0� ,2)!�
"+%�+ "� 1%"� 01�1"ȉ0� "+"/$6� "ƛ& &"+ 6� &+�
0"3"/�)�4�60ǽ��*,+$�,1%"/�1%&+$0Ǿ�1%"6�/"-
!2 "�")" 1/& �)&+"�),00��" �20"�,#�1%"� ),0"�
-/,5&*&16� ,#� 1%"�  201,*"/� 1,� 1%"� $"+"/�-
1,/�&+���*& /,$/&!ǽ���+��!!&1&,+Ǿ�*�+6�"5&01-
&+$�*& /,$/&!0� &+ ,/-,/�1"�%&$%)6�"ƛ& &"+1�
 ,*�&+"!�%"�1��+!�-,4"/ǽ��
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New Jersey
�"4�
"/0"6�
,3"/+,/��%/&0��%/&01&"�%�0��)), �1"!�ʏǗǚ�
*&))&,+� 1,� ǖǙǛ� $,3"/+*"+1� �$"+ &"0� 1,� !"3"),-� *&-
 /,$/&!0��+!�,1%"/�-/,'" 10�1%�1�&*-/,3"�1%"�01�1"ȉ0�"+-
"/$6�/"0&)&"+ 6ǽ��%"�*,+"6� �+��"�20"!�#,/�/"1/,Ɯ11&+$�
"5&01&+$�!&01/&�21"!�$"+"/�1&,+Ǿ� &+ )2!&+$�#2")� "))0�,/�
 ,*�&+"!�%"�1��+!�-,4"/Ǿ�1,�&+ /"�0"� �-� &16ǽ��1��)0,�
&0��3�&)��)"�#,/�"+$&+""/&+$�012!&"0Ȁ��26&+$�!&"0")Ǿ�0,-
)�/�,/�+�12/�)�$�0Ȓ-,4"/"!�$"+"/�1,/0Ȁ��+!�-2/ %�0&+$�
!6+�*& �&+3"/1"/0��+!�01,/�$"�#,/�"5&01&+$�0,)�/�-�+")0ǽ

�"-�/�1")6Ǿ� �"4� 
"/0"6� �)0,� &0� 012!6&+$� �� Ɯ/01Ȓ,#Ȓ&10�
(&+!�1/�+0-,/1�1&,+�*& /,$/&!�1%/,2$%���ʏǖ�*&))&,+�#"!-
"/�)�$/�+1ǽ���))"!��
��/�+0&1�
/&!Ǿ�1%"�-/,'" 1�&0��0�/"-
02)1�,#���*"*,/�+!2*�,#�2+!"/01�+!&+$��"14""+�1%"�
�ǽ�ǽ��"-�/1*"+1�,#��+"/$6Ǿ��
����������+!�1%"��"4�

"/0"6��,�/!�,#��2�)& ��1&)&1&"0Ǿ�4%& %�4&))� ,))��,/�1"�
4&1%���+!&����1&,+�)����,/�1,/&"0�,+�1%"�-/,'" 1ǽ

�
� �������Ǿ� 1%"� +�1&,+ȉ0� 1%&/!� )�/$"01� 1/�+0-,/1�1&,+�
0601"*0Ǿ�&0� ,+0&!"/&+$ǿ

 ˓ ����%"�!"0&$+Ǿ� ,+01/2 1&,+��+!�,-"/�1&,+�,#� 
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“ If you have little pockets of scattered 

microgrids that are operating during a 

01,/*Ǿ� Ɯ/01� /"0-,+!"/0�  �+� $,� �� *2 %�
shorter distance to recharge cell phones 

�+!�Ɲ�0%)&$%10Ǿ�4�/*Ȓ2-��+!�$"1���%,1�
meal.  So the idea of having even a hand-

ful of microgrids makes a wide,regional 

emergency into a much smaller crisis  

because you have pockets of reliability.” 
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Part 5: Next Steps: How Policy Leaders Can Help Microgrid  
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OpenEI Transparent Cost Database

Plant Type

Levelized Cost of 

Energy  

ț���ȡ��%Ȝ

Overnight 
Capital Cost 

(1000xUSD/kW)
Fixed Operating Cost 

(USD/kW)
Variable Operating 

Cost (USD/MWh)
Capacity  

Factor (%)

Max Median Min Max Median Min Max Median Min Max Median Min Max Median Min

Hydropower 120 20 20 ǙǽǕǕ ǖǽǘǗ ǕǽǚǕ ǜǚ ǖǘǽǖǙ ǖǗǽǜǗ ǚǽǞǙ ǘǽǗǕ ǗǽǙǗ ǞǘǽǗ ǞǘǽǗ 35

Coal, pulverized, 
unscrubbed 40 40 40 ǚǽǕǖ ǙǽǙǚ ǘǽǞǙ ǝǙǽǛ

Natural Gas 
Combined Cycle ǜǕ 50 10 ǖǽǛǝ Ǖǽǝǝ Ǖǽǚǖ ǙǚǽǛǕ ǖǘǽǜǖ ǚǽǚǕ ǝǽǕǞ ǗǽǝǛ ǖǽǗǞ 93 ǝǙǽǛ 40

Coal, pulverized, 
scrubbed 120 50 10 ǝǽǙǕ ǖǽǞǗ ǕǽǚǛ ǘǘǽǛǕ ǗǜǽǚǕ ǖǘǽǕǝ ǚǽǞǕ ǘǽǜǕ ǖǽǛǗ 93 ǝǙǽǛ 80

Wind, onshore 120 ǛǕ 20 ǗǽǛǕ ǖǽǚǜ ǖǽǖǘ ǛǕǽǕǕ ǖǕǽǞǚ ǖǕǽǞǚ 23 ǛǽǙǚ ǚǽǕǗ ǚǕǽǙ 38 ǖǝǽǙ

Geothermal 
Hydrothermal 140 ǛǕ 40 ǚǽǞǙ ǗǽǝǗ ǖǽǛǘ 229 ǖǚǚǽǙǖ Ǜǝǽǘǘ 0 0 0 95 85 ǜǚ

Nuclear 120 ǛǕ 40 ǝǽǗǕ ǘǽǖǕ ǗǽǗǝ ǖǗǜ ǝǚǽǛǛ ǖǗǽǝǕ ǛǽǕǕ ǽǙǞ ǽǙǗ ǞǕǽǗǙ 90 85

Biopower ǖǜǕ ǜǕ 10 ǜǽǛǛ ǗǽǛǗ ǕǽǘǛ ǘǛǞǽǗǝ ǛǛǽǛǘ ǖǗǽǕǕ ǗǞǽǖǗ ǙǽǛǖ ǽǕǖ 85 ǝǙǽǕǙ ǜǚ

Natural Gas 
Combustion 
Turbine

110 ǜǕ ǛǕ ǝǽǕǞ ǚǽǜǙ ǘǽǗǕ ǖǙǽǚǗ ǖǕǽǚǘ ǚǽǗǛ ǗǞǽǞǕ ǘǽǚǜ ǗǽǛǜ 92 80 10

Coal, integrated 
$�0&Ɯ �1&,+�
combined cycle

180 80 ǛǕ ǘǽǖǜ ǗǽǗǗ ǖǘǕǽǕǘ ǘǝǽǛǜ ǗǚǽǕǕ ǖǖǽǖǗ ǜǽǗǚ ǖǽǖǚ ǝǕǽǞǛ ǝǕǽǞǛ ǜǚ

�&+!Ǿ�,ƛ0%,/" 200 100 ǜǕ ǝǽǕǕ ǘǽǕǚ ǗǽǖǛ 180 ǖǙǽǗǝ ǖǙǽǗǝ 40 Ǘǖǽǖǝ 13 54 43 Ǘǜ

Blind  
Geothermal 100 Ǜǽǝǚ ǗǗǗǽǞǝ 0 0 0 95

Enhanced  
Geothermal 130 130 ǛǕ ǜǽǗǚ ǜǽǕǕ ǖǽǜǝ ǖǞǞǽǛǞ ǖǞǞǽǛǞ ǖǘǙǽǕǚ 40 30 5 95 ǝǙǽǛ 80

Small  
Hydropower 140 ǙǽǚǕ 130 0 0 0 50

Distributed  
Generation 480 140 50 ǞǽǝǕ ǖǽǝǕ ǖǽǘǖ 80 ǖǛǽǚǝ ǖǛǽǕǘ 51 ǜǽǘǜ ǜǽǖǗ ǜǚ

Fuel Cell 150 150 140 ǜǽǕǕ ǙǽǛǙ ǘǽǝǕ 850 ǚǽǛǚ ǚǽǚǕ ǙǜǽǞǗ ǙǜǽǞǗ ǚǽǜǝ 95

Solar CSP 300 200 ǛǕ ǝǽǕǞ ǚǽǜǙ ǘǽǗǕ 142 ǚǚǽǜǗ ǜǽǝǕ ǗǚǽǚǕ ǽǖǕ ǽǖǕ Ǜǚ ǘǖǽǖǛ ǗǖǽǝǙ

Ocean 210 220 230 ǛǽǕǕ ǙǽǚǕ 100 0 0 0 Ǘǚǽǚ

Solar PV 590 280 150 ǞǽǚǕ ǚǽǖǕ ǗǽǚǕ 110 ǘǗǽǕǘ ǛǽǙǙ 0 0 0 28 21 ǖǚǽǙǝ


