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ENERGY OF THE FUTURE
“Human progress never rolls in on the wheels of inevitability;
it comes through the tireless efforts of men and women 
willing to be co-workers with God.” — MARTIN LUTHER KING, JR.

 DCNLKO>QKIQMLQOGPQOGJPIGMHFQMAQNQJP<MHDOKML:Q#MOQKLQNQ?MHKOKENHQIPLIP;Q=DO
KLQNQOJNLIAMJCNOKMLQMAQOGPQ@N>Q@PQ?JMFDEPQNLFQDIPQPLPJB>:Q2LQ-88�;QAMJQOGP
AKJIOQOKCPQP<PJ;QOGPQ@MJHF@KFPQKL<PIOCPLOQKLQJPLP@N=HPQ?M@PJQBPLPJNOKML
P0EPPFPFQOGPQKL<PIOCPLOQKLQEML<PLOKMLNHQ?M@PJQ?HNLOI:Q2LQOGPKJQ-8(�QPFKOKML
MAQOGPKJQ/MJHFQ6LPJB>Q$DOHMM9;QOGPQ2LOPJLNOKMLNHQ6LPJB>Q5BPLE>Q?JM)PEOI
OGNOQOGKIQOJPLFQ@KHHQNEEPHPJNOPQNLFQKLQ-8�8;QJPLP@N=HP3IQIGNJPQMAQOGPQBHM=NH
?M@PJQCK0Q@KHHQM<PJON9PQEMNHQOMQ=PEMCPQOGPQHNJBPIOQIMDJEPQMAQPHPEOJKEKO>:Q

/P3JPQBMKLBQOMQEGNLBPQOGPQ@N>Q@PQ?JMFDEPQNLFQDIPQPLPJB>QNLFQKO3I
BMKLBQOMQCN9PQDIQIOJMLBPJQNLFQCMJPQ?JMI?PJMDI:Q5LFQ@GPLQ2QIN>Q�DI�Q2
FML3OQCPNLQ MLH>Q OGPQ ?PM?HPQ KLQ OGPQ *LKOPFQ 4ONOPIQ NLFQ MOGPJQ FP<PHM?PF
EMDLOJKPI'OGPQPLFQMAQMKHQKIQBMKLBQOMQ=PQOGPQ=PBKLLKLBQMAQNQBHM=NHQEMCCD�
LKO>QOGNOQPC=JNEPIQP<PJ>QGDCNLQ=PKLBQMLQ6NJOG:Q

�MDQCN>QNI9Q@G>Q@P3<PQFP?PLFPFQMLQEMNH;QMKHQNLFQMOGPJQAMIIKHQADPHIQAMJ
IMQHMLBQKAQMOGPJQJPIMDJEPIQ@PJPQN<NKHN=HP:Q/P3<PQ9LM@LQAMJQNQHMLBQOKCP'EPJ�
ONKLH>QIKLEPQOGPQ(�%8I'OGNOQOGPIPQAMIIKHQADPHIQ@MDHFQP<PLODNHH>QFKCKLKIGQNLF
@P3<PQNHIMQ9LM@LQOGNOQOGP>QENDIPQ?MHHDOKMLQNLFQDHOKCNOPH>QBHM=NHQEHKCNOP
EGNLBP:Q5LF;QOGPQJPIMDJEPIQOGNOQ@KHHQJP?HNEPQOGPCQ@PJPQLMOQEMM9PFQD?QKLQN
HN=MJNOMJ>QKLQOGPQ?NIOQAP@Q>PNJI'@P3<PQ9LM@LQN=MDOQOGPCQAMJQEPLODJKPI:Q2I
KOQ?MIIK=HPQOGNOQMDJQBJPNOPIOQKLFDIOJKNHKIOIQNLFQHPNFPJIQGN<PQKBLMJPFQOGPQM=<K�
MDIQNLI@PJIQNLFQHPFQDIQKLOMQLPNJ�FKINIOPJQ@GPLQOGPQIMHDOKMLQ@NIQNOQGNLF
Q

2LQCNL>QENIPI;QOGPQNLI@PJQKIQ>PI:Q$LQOGPQMOGPJQGNLF;QOGPJPQNJPQ=JKHHKNLO
IEKPLOKIOI;QKLFDIOJKNHKIOI;QNLFQHPNFPJIQKLQOGPQ*LKOPFQ4ONOPIQNLFQNHHQM<PJQOGP
@MJHFQ@GMQGN<PQNF<NLEPFQMDJQN=KHKOKPIQOMQEJPNOPQEHPNLQIDIONKLN=HPQPLPJB>:
7GPIPQOPEGLMHMBKPIQNJPQLM@QEMCKLBQMAQNBP'OGP>QNJPQ=PEMCKLBQCMJPQEMIO
PAAPEOK<PQOGNLQOGPQEML<PLOKMLNHQADPHI:Q2LQ-88�;QAMJQOGPQAKJIOQOKCPQP<PJ;QOGP
@MJHF@KFPQKL<PIOCPLOQKLQLP@QJPLP@N=HPQ?M@PJQBPLPJNOKMLQP0EPPFPFQOGP
KL<PIOCPLOQ KLQ EML<PLOKMLNHQ ?M@PJQ ?HNLOI:Q 4EKPLOKIOIQ NLFQ KLFDIOJKNHKIOI
GN<PQ=PPLQ@MJ9KLBQMLQJPLP@N=HPQPLPJB>QAMJQFPENFPI"Q OGP>Q@KHHQ=PEMCP
MDJQHPNFPJIQNIQOGPQIGMJOIKBGOPFQ?PM?HPQ@GMQGN<PQEGNC?KMLPFQAMIIKHQADPHI
HMIPQOGPKJQ?M@PJQNLFQ?MHKOKENHQEMLOJMH:
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CHANGING LANDSCAPE
+JKMJQ OMQ OGPQFP<PHM?CPLOQ MAQ EMCCPJEKNHQ NKJHKLPIQ NLFQ EMLIOJDEOKMLQ MAQ OGP
KLOPJIONOPQGKBG@N>QI>IOPC;QCMIOQEMCCPJEKNHQOJN<PHQ@NIQFMLPQ=>QJNKH:Q7GP
JNKHJMNFQEMC?NLKPIQKLQOGKIQEMDLOJ>QNLFQNJMDLFQOGPQ@MJHFQCKIIPFQNLQM??MJ�
ODLKO>QOMQJPKL<PLOQOGPCIPH<PIQNIQOJNLI?MJONOKMLQEMC?NLKPI;QKLIOPNFQMAQ)DIO
JNKHJMNFQEMC?NLKPI:Q�MJQNQHMLBQ?PJKMFQMAQOKCP;QOGPQJNKHJMNFIQIDAAPJPFQAJMC
OGPQHMIIQMAQOGPKJQ?NIIPLBPJQOJNAAKE;Q=PENDIPQMAQOGPQEMC?POKOKMLQAJMCQOGPQNKJ�
HKLPI:Q7GKIQNLNHMB>QGPH?IQDIQDLFPJIONLFQ@GNOQKIQGN??PLKLBQ@KOGQOGPQAMIIKH
ADPHQ=DIKLPIIPI:Q5HOGMDBGQOGPJPQNJPQIMCPQP0EP?OKMLI;QKLIOPNFQMAQPC=JNEKLB
OGPQEMCKLBQJP<MHDOKMLQ KLQ OGPQ@N>Q@PQ?JMFDEPQPLPJB>;Q OGP>QNJPQ HM==>KLB
GNJFQNBNKLIOQKO;QNLFQAKHHKLBQOGPQNKJ@N>IQ@KOGQCKIHPNFKLBQ?JM?NBNLFN:Q7GKIQKI
LMOQMLH>QNQEMJ?MJNOPQIOJNOPBKEQANKHDJP;Q=DOQKOQKIQNHIMQIHM@KLBQ?JMBJPIIQOM@NJF
EML<PJOKLBQOMQNQIDIONKLN=HPQNLFQFMCPIOKEQJPLP@N=HPQ?M@PJQKLFDIOJ>:Q
OIL: &KBQ$KHQGNIQFP?PLFPFQMLQO@MQCPOGMFIQOMQNE�DKJPQMKHQIMQOGNOQOGP>QEMDHF
?PJIDNFPQ5CPJKENLIQ OMQ 9PP?Q OGPKJQ GMCPIQ NLFQ ENJIQ JDLLKLBQMLQ OGKIQ LML�
JPLP@N=HPQ JPIMDJEP:Q7GPQ AKJIOQ@NIQ OMQ KC?MJOQ MKHQ AJMCQNHHQ M<PJQ OGPQ@MJHF:
4KLEPQ(��8;Q@P3<PQ=PPLQDLN=HPQOMQ?JMFDEPQPLMDBGQMKHQAMJQMDJQLPPFIQNLFQ@P
LM@QKC?MJOQCMJPQ OGNLQGNHAQMAQ OGPQEJDFPQMKHQ OGNOQ@PQDIPQP<PJ>Q>PNJ:Q$DJ
FP?PLFPLEPQMLQAMJPKBLQMKH;QCDEGQMAQKOQAJMCQOGPQ<MHNOKHPQ.KFFHPQ6NIO;QGNIQHPF
OMQMDJQKL<MH<PCPLOQKLQAMJPKBLQEMLAHKEOI:Q2QFML3OQ@NLOQOMQBPOQKLOMQOGPQ?MHKOKEI
MAQOGPQ.KFFHPQ6NIOQGPJP;QP0EP?OQOMQIN>QOGNOQMDJQ?MIKOKMLQ@MDHFQ=PQCDEGQHPII
EMC?HP0QKAQ@PQFKFL3OQLPPFQOGPIPQEMDLOJKPIQOMQ9PP?Q?JMFDEKLBQMKH:Q&PIKFPI
@GKEG;QP<PLQCNL>QMAQOGPIPQEMDLOJKPIQNJPQIPPKLBQNQFPEJPNIPQKLQ?JMFDEOKML:
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The Deepwater
Horizon oil spill
in the gulf of
Mexico, as
photographed
by NASA
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7GPQIPEMLFQ@N>QOGNOQ&KBQ$KHQOJKPIQOMQCNKLONKLQ?JMFDEOKMLQKIQ=>QFJKHHKLB:
2LQENIPQ2QGN<PL3OQCNFPQKOQEHPNJ;QOGPJPQJPNHH>QKIQLMQIGMJONBPQMAQMKHQMLQOGPQ?HNL�
POQ�NOQHPNIOQLMOQ>PO�'OGPJP3IQMLH>QNQIGMJONBPQMAQMKHQOGNOQ@PQENLQBPOQOMQ@KOG
JPNIMLN=HPQPNIP:Q2OQGNIQ=PPLQNEEP?OPFQOGNOQMAAIGMJPQFJKHHKLB;Q?NJOKEDHNJH>QKL
OGPQ�DHAQMAQ.P0KEM;QKIQNQINAPQNLFQPEMLMCKENHH>QAPNIK=HPQ@N>QMAQNE�DKJKLBQMKH:
$KHQEMC?NLKPIQGN<PQ?JMCKIPFQOGNOQOGPJP3IQ<PJ>QHKOOHPQEGNLEPQMAQENONIOJM?GKE
ANKHDJP:Q7GMIPQ?JMCKIPIQ@KHHQ=PQHMM9PFQNOQNQ=KOQCMJPQENJPADHH>QNAOPJQOGPQMKH
I?KHHQMAAQOGPQ�MDKIKNLNQIGMJPQKLQ-8(8"Q@PQIOKHHQFML3OQ9LM@QNHHQOGPQPAAPEOIQOGNO
@P3HHQIDAAPJQAJMCQOGNOQFKINIOPJ:Q&DOQP<PLQKAQ@PQNEEP?OQOGPQFNLBPJIQMAQMAAIGMJP
FJKHHKLB;Q@PQENL3OQEMDLOQMLQOGKIQIMDJEPQAMJP<PJQPKOGPJ'?JMFDEOKMLQAJMCQOGKI
IMDJEPQGNIQ?PN9PFQNLFQKIQFPEJPNIKLBQNIQ@PHH:
NATURAL GAS: 7GPQFMCPIOKEQLNODJNHQBNIQKLFDIOJ>QGNIQGNFQNQCN)MJQJP<PJ�
INHQKLQOGPQHNIOQIP<PJNHQ>PNJI:Q/KOGQOGPQFP<PHM?CPLOQMAQNF<NLEPFQFJKHHKLB
NLFQG>FJMAJNE9KLBQOPEGLK�DPI;QCNL>Q?DLFKOIQ KLQ OGPQ KLFDIOJ>QEHNKCQOGNO
OGPJPQKIQPLMDBGQLNODJNHQBNIQKLQIGNHPQFP?MIKOIQOMQ�HNIOQ(88Q>PNJI:�Q&DOQOGNO
IONOKIOKEQFMPIQLMOQEMLIKFPJQOGPQEMIOQMAQP0OJNEOKMLQNLFQFKIOJK=DOKMLQNLFQOGP
?MOPLOKNHQKC?NEOQMAQPL<KJMLCPLONHQJPBDHNOKMLIQMAQOGPQG>FJMAJNE9KLBQCPOG�
MFI:Q2OQNHIMQFMPIQLMOQON9PQKLOMQNEEMDLOQOGPQ?MIIK=KHKO>QOGNOQG>FJMAJNE9KLB
CKBGOQENDIPQGPNHOGQNLFQMOGPJQ?JM=HPCI"Q KOQ KIQFKAAKEDHOQ OMQFPOPJCKLPQGM@
IKBLKAKENLOQOGPIPQ?JM=HPCIQ@KHHQ=P:

�NEKLBQJKIKLBQBNIQNLFQGPNOKLBQEMIOI;Q OGPQ?D=HKEQ OPLFIQOMQ@JN?QOGPC�
IPH<PIQ@KOGQ OGPQIGNHPQBNIQIOMJ>Q HK9PQNQ@NJCQIPEDJKO>Q=HNL9PO:Q �DIOQNQ AP@
>PNJIQ NBM;Q FDJKLBQ OGPQCNIIK<PQ ?JP�PHPEOKMLQ =NLOPJQ N=MDOQ PLPJB>;QCNL>
?PM?HPQOMM9QANHIPQEMCAMJOQKLQOGPQKFPNQOGNOQ5HNI9NQEMDHFQ?JM<KFPQOGPQLNOKML
@KOGQPLPJB>QIPEDJKO>:Q,DJKLBQC>QONH9IQN=MDOQPLPJB>;QIMCPMLPQKL<NJKN=H>
NI9I�Q�/GNOQN=MDOQ5HNI9N
�QMJQ�/GNOQN=MDOQLNODJNHQBNI
�QMJQ�/GNOQN=MDO
LDEHPNJQ?M@PJ
�Q5HHQMAQOGPIPQPLPJB>QIMDJEPIQNJPQEPJONKLH>QOGPJP;Q=DOQOGP>
NJPQ =NIPFQ MLQ AKLKOPQ JPIMDJEPI:Q 5LFQ MDJQ @MJ9Q NOQ OGPQ 6LPJB>Q 6FDENOKML
2LIOKODOPQKIQN=MDOQIDIONKLN=HPQHK<KLB;QNLFQOGPQKLAKLKOPQJPIMDJEPIQ@GKEGQ@P
@KHHQNHHQJPH>QMLQMLPQFN>:

7GKIQ=MM9QKIQN=MDOQIDIONKLN=HPQHK<KLB:Q7GPQENIPQAMJQEMLIPJ<NOKMLQNLF
IDIONKLN=HPQ PLPJB>Q@KHHQ GN<PQ =PPLQCNFPQ@KOGKLQ OGPQ LP0OQ OPLQ >PNJI:Q &>
OGPL;QOGPQANEOIQ@KHHQGN<PQI?M9PL:Q$DJQCPIINBPQ@KHHQ=PQEMCCMLQ9LM@HPFBP
@PHHQ=PAMJPQOGPL:
COAL: 6<PLQOGMDBGQEMNHQJPIPJ<PIQNJPQFM@LQFJNIOKENHH>QNLFQKO3IQANKJH>QEMC�
CMLQ9LM@HPFBPQOGNOQENJ=MLQPCKIIKMLIQAJMCQEMNHQNJPQDLNEEP?ON=H>QGKBG;QOGP



EMNHQKLFDIOJ>QKIQOJ>KLBQOMQJP)D<PLNOPQKOIPHA:Q/GPLQNHHQPHIPQANKHPF;QOGP>QOJKPF
NF<PJOKIKLB;Q ?N>KLBQ AMJQ NQ �%QCKHHKMLQ FMHHNJQ ?D=HKEQ JPHNOKMLIQ ENC?NKBLQ OM
CN9PQ?PM?HPQOGKL9QOGNOQOGPJPQKIQIDEGQNQOGKLBQNIQ�EHPNLQEMNH:�Q7GP>QP<PLQBMO
OGPQEDJJPLOQAPFPJNHQBM<PJLCPLOQOMQKL<PIOQNHCMIOQO@MQ=KHHKMLQFMHHNJIQKLQEHPNL
EMNH:Q7GPQ?JM)PEOQGNIQ=PPLQIGDOQFM@L"QEMNHQKIQNQEMCCMFKO>Q@GMIPQOKCPQGNI
?NIIPF:Q5QJPEPLOQIODF>QEMLEHDFPIQOGNOQEMNHQ?JMFDEOKMLQKIQJPNEGKLBQNQ?PN9;
OGPQINCPQ?GPLMCPLMLQOGNOQ@PQNJPQ@KOLPIIKLBQKLQBHM=NHQMKHQ?JMFDEOKML:Q
NUCLEAR POWER: 7GMDBGQLMOQNQAMIIKHQADPH;QLDEHPNJQPLPJB>QKIQEMLLPEOPFQOM
MKH;QLNODJNHQBNI;QNLFQBNIQKLQOGNOQKO3IQNQ?M@PJQIMDJEPQOGNOQGNIQLMQ?HNEPQKLQOGP
CMFPJLQ@MJHF"QKO3IQ )DIOQOMMQKLPAAKEKPLO:Q5AOPJQIODF>KLBQOGPQ?JMIQNLFQEMLIQMA
LDEHPNJQ?M@PJ;Q?G>IKEKIOQ�MIGDNQ+PNJEPQMAQ1HNJKMLQ*LK<PJIKO>QMAQ+PLLI>H<NLKN
FPOPJCKLPFQOGNOQOGPJPQNJPQKLIDJCMDLON=HPQ?JM=HPCIQOGNOQCN9PQKOQNLQDL@MJ�
OG>QM?OKML:Q7GPJPQNJPQNHIMQBJM@OGQHKCKOIQIPOQ=>QOGPQBJNFPQMAQDJNLKDCQMJP:Q

4MCPQDOKHKO>QEMC?NLKPIQNJPQ?DIGKLBQGNJFQAMJQLDEHPNJQ?M@PJ:Q#DEHPNJ
?M@PJQFP<PHM?CPLOQ@MDHFQGPH?QID??MJOQOGPQIONODIQ�DMQI>IOPC'EPLOJNH
BPLPJNOKLBQ IONOKMLIQ EMLLPEOPFQ OMQ GD=�NLF�I?M9PQ O>?PQ OJNLICKIIKMLQ NLF
FKIOJK=DOKMLQI>IOPCIQ@GKEGQNJPQNQJPCLNLOQMAQOGPQPNJH>QFN>IQMAQPHPEOJKAKEN�
OKML:Q#DEHPNJQNLFQEMNHQGPH?QIMCPQMAQ OGPQ=KBQDOKHKO>QEMC?NLKPIQCNKLONKL
OGPKJQCMLM?MH>Q?MIKOKMLQM<PJQOGPQCNJ9POQ@GKHPQPIIPLOKNHH>QHME9KLBQMDOQOGP
HKCKOHPIIQ NLFQ P<PJQ CMJPQ EMIO�EMC?POKOK<PQ JPLP@N=HPQ ?M@PJQ IMDJEPI'
@KLF;QBPMOGPJCNH;QIMHNJ;QNLFQ=KMCNII:Q
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Is nuclear power safe? Usually, it is--but there is potential for disaster, as
we learned when an earthquake and tsunami hit Japan. How many
nuclear power plants are located on fault lines in the U.S.? Above: A
model of the Fukushima nuclear power plant in Japan.



THE GOVERNMENT’S ROLE
6<PJ>QKLFK<KFDNH;QGMDIPGMHF;QEMJ?MJNOKML;QDLK<PJIKO>;QEKO>;Q2LFKNLQ7JK=PQNLF
IONOPQ GN<PQ JMHPIQ OMQ?HN>Q KLQ OGPQ EML<PJIKMLQ OMQ IDIONKLN=HPQ PLPJB>:Q &DOQ OGP
CMIOQ EJKOKENHQ ?HN>PJQ KIQ MDJQ �PFPJNHQ �M<PJLCPLOQ NLF;Q DLAMJODLNOPH>;Q MDJ
�PFPJNHQ�M<PJLCPLOQKIQOGPQCMIOQ=JM9PLQHKL9QKLQOGKIQKLOPJFP?PLFPLOQEKJEHP:Q

.NL>Q ?PM?HPQ APJ<PLOH>Q =PHKP<PQ OGNOQ OGPQ MLH>Q NLFQ =PIOQ@N>Q AMJQ OGP
�PFPJNHQ�M<PJLCPLOQOMQNEOQKIQOMQO@PN9QON0QEJPFKOI:Q&DOQON0QKLEPLOK<PIQFKF
LMOQBK<PQDIQOGPQKLOPJIONOPQGKBG@N>QI>IOPC;QMJQ?DOQNQCNLQMLQOGPQCMML:Q7GP
PLPJB>QEJKIKIQOGNOQKIQEMCKLBQJKBGOQNOQDIQKIQBMKLBQOMQFPCNLFQANJQCMJPQAJMC
MDJQ �PFPJNHQ �M<PJLCPLOQ OGNLQ NL>OGKLBQ@PQ GN<PQ IPPLQ IKLEPQ OGPQ �JPNO
,P?JPIIKML:Q2LQOGPQ(��8I;Q@GPLQOGPQEMDLOJ>Q@NIQJPPHKLBQAJMCQNQAKLNLEKNH
EJKIKI;QOGPQ�PFPJNHQ?JM)PEOQOMQPHPEOJKA>QOGPQ4MDOGQOGJMDBGQOGPQ7!5Q)DC?�
IONJOPFQ OGPQ PEMLMC>:Q /P3JPQ KLQ NQ IKCKHNJQ IKODNOKMLQ OMFN>Q NLFQ @PQ ENL
NEGKP<PQIKCKHNJH>QI?PEONEDHNJQJPIDHOI:Q7GPQCKLKCDCQOGNOQENLQ=PQFMLPQ=>
OGPQ�PFPJNHQ�M<PJLCPLOQKIQOMQEGNLBPQOGPQHN@IQJPBNJFKLBQKLOPJIONOPQOJNLI�
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A MANIFESTO
In the May 2008 issue of Vanity Fair Magazine, Robert Kennedy Jr.
outlined some ideas for our new President to adopt as a Manifesto.
Describing it as a strategic masterstroke, he called on the President
to “push to revamp the nation’s antiquated high-voltage power-
transmission system so that it can deliver solar, wind, geothermal,
and other renewable energy across the country. Right now, a Texas
wind-farm manager who wants to get his electrons to market faces
two huge impediments. First, our regional power grids are over-
stressed and misaligned. The biggest renewable-energy opportuni-
ties—for instance, Southwest solar and Midwest wind—are outside
the grid’s reach. Furthermore, traveling via alternating current (A.C.)
lines too much of that wind farmer’s energy would dissipate before
it crossed the country. The nation urgently needs more investment in
its backbone transmission grid, including new direct-current (D.C.)
power lines for efficient long-haul transmission. Even more impor-
tant, we need to build a new grid allowing it to intelligently deploy
the energy along the way. Construction of this new grid will create a
marketplace where utilities, established businesses, and entrepre-
neurs can sell energy and efficiency.”



CKIIKMLQMAQPHPEOJKEKO>;QNLFQKLAHDPLEKLBQOGPQBM<PJLNLEPQM<PJQOGPQHMENOKML
MAQ EJKOKENHQ LNOKMLNHQ PHPEOJKENHQ FKIOJK=DOKMLQ KLAJNIOJDEODJP:Q 4MCPQ IDBBPIO
OGNOQ NQCNIIK<PQ APFPJNHQ PAAMJOQ OMQFP<PHM?Q JPLP@N=HPQ PLPJB>Q IMDJEPIQ ENL
NLFQ IGMDHFQ=PQ OGPQ@N>QMDOQ MAQ OGPQ PEMLMCKEQFM@LODJLQ OGNOQGNIQ HPAOQ IM
CNL>Q?PM?HPQDLPC?HM>PFQNLFQKLQFPI?NKJ:Q2LQANEO;QIPPFQCMLP>QNLFQKLEPL�
OK<PIQAMJQIDIONKLN=HPQ?M@PJQFP<PHM?CPLOQKIQ?NJOQMAQOGPQPEMLMCKEQIOKCD�
HDIQ?NE9NBPI;QNLFQOGPQ*:4:Q,P?NJOCPLOQMAQ6LPJB>QGNIQ=PEMCPQOGPQHNJBPIO
?M@PJQ FP<PHM?CPLOQ =NL9Q KLQ *:4:Q GKIOMJ>:Q /PQ 9LM@Q @GNOQ GNIQ OMQ =P
FMLP'KLEHDFKLBQOGPQLDC=PJQMLPQ?JKMJKO>;Q=DKHFKLBQNQLNOKMLNHQGKBGQ<MHO�
NBPQ HM@QHMIIQPHPEOJKENHQBJKF'NLFQKO3IQ OKCPQAMJQ OGPQ?MHKOKEKNLIQ OMQ=PQ=MHF
PLMDBGQOMQCN9PQKOQGN??PL:

ELECTRICITY AND WWS
/KOGQMKH;QBNI;QEMNH;QNLFQLDEHPNJQ?M@PJQMAAQOGPQON=HP;Q@GNOQ@KHHQ@PQODJLQOM

 PJP3IQ@GPJPQ OGPQ@GMHPQ AMEDIQ MAQ MDJQ IPNJEGQ AMJQ PLPJB>Q GNIQ OMQ EGNLBP:
5BNKL;Q 23HHQ IOJPIIQ OGPQ MLP�@MJFQ NLI@PJ�Q 6HPEOJKEKO>:Q 5LFQ 23HHQ NFFQ NL
NEJML>C;Q//4;Q@GKEGQIONLFIQAMJQ/NOPJ;Q/KLF;QNLFQ4DL:Q7GPQGMCPIQNLF
ENJIQMAQOGPQLPNJQADODJPQ@KHHQ=PQ?M@PJPFQ=>QPHPEOJKEQPLPJB>QNLFQOGNOQPLPJB>
@KHHQ =PQ EJPNOPFQ =>Q JPLP@N=HPQ IMDJEPI:Q 7GPQ JMHPQ MAQ MDJQ BM<PJLCPLO;Q MA
KLFDIOJ>;QNLFQMAQOGPQ@MJHF3IQHPNFPJIQKLQFP<PHM?KLBQNLFQP0?NLFKLBQOGPIP
LP@QIMDJEPIQMAQPLPJB>Q@KHHQ=PQADHH>QP0?HMJPFQKLQ!MHDCPIQ22;Q222;QNLFQ2!QMA
7GPQ$KHQ5FFKEOKMLQ1DJPQ&MM9Q+JM)PEO:Q&DOQ23FQHK9PQOMQ=JKPAH>QFPIEJK=PQOGP
CMIOQKC?MJONLOQPHPCPLOIQMAQADODJPQ?M@PJ:Q2LFK<KFDNHH>;Q@PQENL3OQFMQ<PJ>
CDEGQOMQFP<PHM?QOGPIPQPHPCPLOIQJKBGOQLM@'=DOQ9LM@KLBQN=MDOQOGPCQ@KHH
NHHM@QDIQOMQOGKL9QN=MDOQMDJQM@LQPLPJB>QIMHDOKMLIQKLQNLQKLAMJCPFQCNLLPJ:
5LF;QNOQHPNIOQAMJQCP;Q9LM@KLBQOGNOQOGPQIMHDOKMLIQNJPQN<NKHN=HPQNLFQIDIONKL�
N=HPQKIQKLEJPFK=H>QPLEMDJNBKLB:

5Q JPEPLOQ IODF>Q NOQ 4ONLAMJF;Q HPFQ =>Q .NJ9Q �:Q �NEM=IMLQ MAQ OGP
,P?NJOCPLOQ MAQ 1K<KHQ NLFQ 6L<KJMLCPLONHQ 6LBKLPPJKLBQ NLFQ .NJ9Q 5:
,PHDEEGKQMAQOGPQ*LK<PJIKO>QMAQ1NHKAMJLKN;Q,N<KIQ2LIOKODOPQMAQ7JNLI?MJONOKML
4ODFKPIQEMLEHDFPFQOGNOQOGPJPQKIQPLMDBGQPLPJB>QMLQOGPQ6NJOGQOMQBK<PQDIQNHH
OGPQ?M@PJQ@PQLPPFQAMJQEPLODJKPIQOMQEMCP:Q�NEM=IMLQNLFQ,PHDEEGKQEMLIKF�
PJPFQMLH>QIMDJEPIQOGNOQBK<PQDIQN=IMHDOPH>QLMQENJ=MLQPCKIIKMLIQNLFQNJP
ADHH>QJPLP@N=HP:Q7GP>QP<NHDNOPFQNHHQOGPQ?JMIQNLFQEMLIQMAQPNEGQOPEGLMHM�
B>Q NLFQ IGM@PFQ OGNO;Q OGMDBGQ OGPJPQ NJPQ GDJFHPIQ OMQ M<PJEMCP;Q@P3JPQ KL
P0EPHHPLOQIGN?P:Q
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&NIPFQ MLQ AKBDJPIQ AJMCQ OGPQ 6LPJB>Q 2LAMJCNOKMLQ5FCKLKIOJNOKML;Q OGP
@MJHFQDIPIQN=MDOQ(-:%QCKHHKMLQ@NOOIQMAQPHPEOJKEKO>QP<PJ>Q>PNJ"Q=>Q-8�8Q@P
@KHHQLPPFQ(�QCKHHKMLQ@NOOI:Q$DJQEDJJPLOQIMDJEPIQ=JPN9QFM@LQOGKIQ@N>�

$KH�Q�%�
1MNH�Q-��
#NODJNHQBNI�Q-��
#DEHPNJQ?M@PJ�Q��
$OGPJQIMDJEPI�Q��

2LQMOGPJQ@MJFI;Q�(�QMAQOGPQPLPJB>Q@PQDIPQOMFN>QKIQFPJK<PFQAJMCQIMDJEPI
OGNOQNJPQLMLQJPLP@N=HPQNLFQDLIDIONKLN=HP:Q2LQOGPQHMLBQJDL;Q@PQ@KHHQLMOQ=P
DIKLBQIKBLKAKENLOQNCMDLOIQMAQOGPIPQJPIMDJEPIQKLQOGPQCK0:Q2LQOGPQADODJP;QOGP
�MOGPJ�Q IMDJEPIQ OGNOQ NJPQ BK<KLBQDIQ )DIOQ ��QMAQ MDJQ PLPJB>Q OMFN>'@KLF;
@NOPJ;QIDL;Q?HDIQ=KMCNIIQNLFQIMCPQMOGPJQHPIIPJQOPEGLMHMBKPI'@KHHQID??H>
NHHQMDJQPLPJB>QLPPFI:Q5LFQOGP>3HHQFMQIMQ@KOGMDOQOGPQENJ=MLQPCKIIKMLIQOGNO
GN<PQ=PPLQENDIKLBQBHM=NHQ@NJCKLBQNLFQ?MHHDOKML:

WATER
7GPQ PLPJB>Q OGNOQ ENLQ =PQ FPJK<PFQ AJMCQ@NOPJQ ANHHIQ KLOMQ OGJPPQCNKLQ ENOP�
BMJKPI�Q >FJMPHPEOJKE;QOKFNH;QNLFQBPMOGPJCNH:Q >FJMPHPEOJKEQ?M@PJQKIQBPL�
PJNOPFQ=>Q@NOPJQ OGNOQFJK<PIQNQ ODJ=KLPQ@GPLQBJN<KO>Q AMJEPIQ KOQ OMQFJM?"Q KL
CMIOQENIPI;QNQFNCQAMJEPIQOGPQ@NOPJQOMQAHM@QNLFQNHIMQIOMJPIQOGPQ@NOPJ:Q7KFNH
?M@PJQDIPIQOGPQP==QNLFQAHM@QMAQOGPQOKFPI;Q@GKEGQCM<PQODJ=KLPIQOGNOQNJP
CMDLOPFQMLQOGPQAHMMJQMAQOGPQIPN:Q

7GPJPQNJPQNHJPNF>QCN)MJQG>FJMPHPEOJKEQFNCIQKLQOGPQ7PLLPIIPPQ!NHHP>
NLFQOGPQ/PIO:Q >FJMPHPEOJKEQ?M@PJQKIQMLPQMAQOGPQHPNIOQP0?PLIK<PQIMDJEPI
MAQPLPJB>"QICNHHQNLFQP<PLQCKEJMQG>FJMPHPEOJKEQI>IOPCIQENLQ=PQEMLIOJDEOPF
OMQ?M@PJQKLFK<KFDNHQGMCPIQNLFQANEOMJKPI:Q7GKIQJPIMDJEPQKIQHKCKOPFQ=PENDIP
KOQLPPFIQOMQ=PQEMLLPEOPFQOMQNQ@NOPJQIMDJEPQIDEGQNIQJK<PJQMJQIOJPNCQNLFQENL
FNCNBPQ OGPQ PEMHMB>Q MAQ OGNOQ @NOPJ@N>:Q &DOQ @GPLQ KOQ @MJ9I;Q KO3IQ EHPNL;
BJPPL;QNLFQEGPN?:Q4CNHH�IENHPQG>FJMQ?JM)PEOIQGN<PQ=PPLQNLQPEMLMCKEQ=MML
AMJQJDJNHQ<KHHNBPIQNLFQEMCCDLKOKPIQKLQ5AJKEN:Q60?PJOIQPIOKCNOPQOGNOQOGPJP
NJPQ %Q BKBN@NOOIQ MAQ DLFP<PHM?PFQ G>FJM?M@PJQ ?MOPLOKNHQ KLQ 7NL�NLKN;Q N
EMDLOJ>Q@GKEGQMLH>QDIPIQN=MDOQ(Q�/QEDJJPLOH>QNLFQ@GPJPQ�%�QMAQOGPQ?M?�
DHNOKMLQGNIQLMQNEEPIIQOMQPHPEOJKEKO>:

7GPQCMIOQP0EKOKLBQ@NOPJ�=NIPFQLP@QPLPJB>QKIQBPMOGPJCNH"QOGPQ@MJFQKI
NQ EMC=KLNOKMLQ MAQ �HNLF�Q �BPM�Q NLFQ �GPNO�Q �OGPJC�:Q 7GPQ OPEGLMHMB>Q GNI

8 | Electric Power, 2040



=PPLQDIPFQAMJQEPLODJKPI"QOGPQ=MKHKLB
EMJPQMAQOGPQPNJOGQGNIQ?JM<KFPFQGPNO
IKLEPQEN<PCPLQ=DKHOQGMCPIQNJMDLF
OGPJCNHQ I?JKLBI:Q &DOQ @P3JPQ LM@
HPNJLKLBQ GM@Q OMQ EN?ODJPQ OGNOQ GPNO
NLFQ DIPQ KOQ OMQ EJPNOPQ PHPEOJKEKO>:
�PMOGPJCNHQ ?M@PJQ ?HNLOIQ JP<MH<P
NJMDLFQ =MJPGMHPI'MLPQ OMQ NEEPII
IOPNCQMJQGMOQ@NOPJQ@N>Q=PLPNOGQOGP
6NJOG3IQ IDJANEP;Q NLMOGPJQ OMQ JPODJL
OGPQ EMLFPLIPF;Q EMMHPFQ @NOPJQ =NE9
=PLPNOGQOGPQIDJANEP:Q

5LQ.27QJP?MJOQIONOPIQOGNOQOGPJP
NJPQN=MDOQ(�QCKHHKMLQ�DNFIQMAQBPMQ�
OGPJCNHQ PLPJB>Q JPNIMLN=H>QPNI>Q OM
NEEPIIQDLFPJLPNOGQ OGPQ PNJOGQ KLQ OGP
*:4:5:QNHMLP:Q7GNOQNCMDLOQMAQPLPJ�
B>Q KIQ N=MDOQ (�8;888Q OKCPIQ MDJQ EDJ�
JPLOQNLLDNHQDINBP:Q

WIND
7GPQ@KLFQOGNOQENLQ=PQIMQFPIOJDEOK<PQ@GPLQKOQJDLIQAJPPQENLQ=PQGNJLPIIPFQOMQFM
MDJQ=KFFKLB;QODJLKLBQGDBPQ@KLFQODJ=KLPIQOGNOQBPLPJNOPQPHPEOJKEKO>:Q7GPJP3IQLM
IGMJONBPQMAQ@KLFQKLQOGPQ@MJHFQNLFQKO3IQ=PPLQDIPFQAMJQ?M@PJQAMJQNQHMLBQOKCP;
=DOQKO3IQEMCPQNQHMLBQ@N>QAJMCQ�DNKLOQ@KLFCKHHIQOMQOGPQGDBPQODJ=KLPIQOGNO
EMDHFQ ID??H>Q NQ =KBQ EGDL9Q MAQ MDJQ PLPJB>:Q 7GPJPQ NJPQ CNL>Q NJPNIQ MAQ OGP
@MJHF'KLEHDFKLBQOGPQ�JPNOQ+HNKLIQ=PO@PPLQ7P0NIQNLFQOGPQ,N9MONIQ'@GPJP
@KLFQKIQ?NJOKEDHNJH>QEMLEPLOJNOPFQNLFQ=HM@IQJPHKN=H>QNHHQ>PNJ:Q

#MJOGQ,N9MONQKIQEMLIKFPJPFQOGPQ4NDFKQ5JN=KNQMAQ/KLFQ6LPJB>:Q/KLF
6LPJB>QKLQ#MJOGQ,N9MONQNHMLPQEMDHFQ?JMFDEPQ%%QOKCPIQNIQCDEGQPLPJB>QNI
OGPQ #DEHPNJQ +M@PJQ ?HNLOQ =PKLBQ ?HNLLPFQ =>Q +JMBJPIIQ 6LPJB>Q KLQ �HMJKFN:
1MC=KLKLBQ OGPQ@KLFQ PLPJB>Q ?MOPLOKNHQ MAQ #MJOGQ ,N9MONQ@KOGQ 7P0NIQ NLF
�NLINIQEMDHFQ?JMFDEPQNHHQMAQOGPQPHPEOJKENHQPLPJB>QOGPQ*:4:QLPPFI�Q

.DHOK�ODJ=KLPQ @KLFQ ANJCI'IMCPQ MAQ OGPQ HNJBPIOQ MLPI;Q IDEGQ NIQ OGP
�MIEMPQ KLQ 7P0NIQ NLFQ OGPQ!KMJPQ KLQ5H=NLKN;Q GN<PQ BNOGPJPFQ GDLFJPFIQ MA
OGPIPQODJ=KLPIQKLQJPHNOK<PH>QICNHHQI?NEPIQNLFQEMLLPEOPFQOGPCQMLQNQ�ID?PJ�
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Geothermal power plant



BJKF�QMAQ?M@PJQHKLPI:Q/KLFQANJCIQGN<PQ?JMHKAPJNOPFQNHHQM<PJQOGPQ@MJHF'
1GKLNQ KIQ =DKHFKLBQ OGPCQ NOQ NQ IOPNF>Q ?NEPQ NLFQ OGPQ *LKOPFQ 4ONOPIQ KIQ )DIO
=PGKLFQ OGPC'NLFQEMDHFQID??H>QD?Q OMQ�8�QMAQMDJQ?M@PJQ KLQ OGPQ ADODJP:
7GPQ*LKOPFQ4ONOPIQBM<PJLCPLO3IQ6+5QGNIQIONOPFQOGNOQ-8�QMAQNHHQPLPJB>QKL
OGPQ*LKOPFQ4ONOPIQIGMDHFQEMCPQAJMCQ@KLFQ?M@PJQ=>Q-8�8:Q7GPKJQ<KIKML;
EJPNOPFQ@KOGQOGPQKL?DOQAJMCQNQ=JMNFQJNLBPQMAQ KLFDIOJ>QNLFQBM<PJLCPLO
?NJOKEK?NLOI;QKIQ=NIPFQMLQOGPQFP<PHM?CPLOQMAQNQLNOKMLNHQGKBGQ<MHONBPQM<PJ�
HN>QBJKFQ@GKEGQ@MDHFQKLOPJEMLLPEOQNHHQMAQOGPQJPLP@N=HPQ?M@PJQIMDJEPIQKL
NQICNJOQBJKFQI>IOPC:Q

/KLFQ ?M@PJQ GNIQ IOJMLBQ NF<NLONBPI:Q 2O3IQ OMONHH>Q JPLP@N=HP"Q @P3JP
LP<PJQBMKLBQOMQJDLQMDOQMAQ@KLF;QOGPQ?HNLPOQ )DIOQ9PP?IQCN9KLBQCMJP:Q2O3I
OMONHH>QBJPPL;Q@KOGQLMQPCKIIKMLIQMJQEMC=DIOKML:Q2O3IQJPHNOK<PH>QPNI>QOMQGNJ�
LPII:Q7GPQ=KBQFKINF<NLONBPQKIQOGNOQKOQLPPFIQOGMIPQBJPNOQ=KBQODJ=KLPI;Q@GKEG
NJPQCNFPQMAQIOPPHQNLFQMOGPJQCNOPJKNHIQOGNOQGN<PQOMQ=PQCKLPF;QCKHHPF;QNLF
MOGPJ@KIPQEJPNOPF:Q�PEPLOH>;Q OGPJPQ@NIQNQIGMJONBPQMAQ@KLFQ ODJ=KLPIQNLF
N=MDOQNQAK<P�>PNJQ@NKOQAMJQLP@QMLPI:Q�DLLKLBQOGPQODJ=KLPIQJP�DKJPIQIMCP
LML�JPLP@N=HPQ PHPCPLOI"Q OGPJPQ NJPQ ID=IOKODOPIQ NLFQ OGPQ PHPCPLOIQ ENLQ =P
JPE>EHPF;Q=DOQKO3IQNLQKIIDPQOGNOQGNIQOMQ=PQEMLIKFPJPF:Q5LFQOGPJPQNJPQPL<K�

JMLCPLONHQKIIDPIQNIQ@PHH:Q5HOGMDBGQ@KLF
?M@PJQ PCKOIQ LMQ ENJ=MLQ MJQ MOGPJQ ?MHHD�
ONLOI;QKOQENLQ=PQLMKI>QNLFQOGPQODJ=KLPIQENL
FKIODJ=Q @KHFHKAPQ NLFQ ANJCQ NLKCNHI
�OGMDBGQ IMCPQ IN>Q OGNOQ CMIOQ NLKCNHI
KBLMJPQOGPC�:Q�MENOKLBQ@KLFQANJCIQKLQKIM�
HNOPFQNJPNIQJPCM<PIQOGNOQ?JM=HPC;QNIQFMPI
EJPNOKLBQ MAAIGMJPQ ANEKHKOKPI:Q 5IQ KC?JM<P�
CPLOIQNJPQCNFPQOMQOGPQKLFK<KFDNHQODJ=KLPI
DIPFQHMENHH>QNIQ@PHHQNIQOMQOGPQFP<KEPIQOGNO
EN?ODJPQ OGPQ PLPJB>Q OGNOQ KIQ BPLPJNOPFQ =>
OGPQ@KLF;Q@KLFQ?M@PJQ@KHHQ=PEMCPQNQ<KONH
?NJOQMAQMDJQLP@QPLPJB>QBJKF:

�PLP@N=HPQ ?M@PJQ LN>IN>PJIQ EKOPQ OGP
?JM=HPCQMAQKLOPJCKOOPLE>QMAQ@KLFQ?M@PJ:
&DOQ OGPQ @KLFQ KIQ NH@N>IQ =HM@KLBQ IMCP�
@GPJPQ NLFQ MDJQ LNOKMLNHQ HN=MJNOMJKPI;
JPIPNJEGPJI;Q OJNLICKIIKMLQ EMC?NLKPI;
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Above: A wind tower
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CNLDANEODJPJIQ NLFQFP<PHM?PJIQ NJPQ AKLFKLBQ@N>IQ OMQ IOMJPQ NLFQFKIOJK=DOP
@KLFQ?M@PJ:Q7GPQ*:4:Q,P?NJOCPLOQMAQ6LPJB>QGNIQPLFMJIPFQNQ<KIKMLQ AMJ
FP<PHM?CPLOQMAQNQLNOKMLNHQGKBGQ<MHONBPQ?M@PJQBJKF;QN9KLQOMQNLQKLOPJIONOP
GKBG@N>QI>IOPCQAMJQJPLP@N=HPQ?M@PJ:Q7GPQ AKJIOQ?MJOKMLIQMAQ OGNOQI>IOPC
NJPQHK9PH>QOMQN??PNJQ=PO@PPLQ#MJOGQ,N9MONQNLFQOGPQ?M?DHNOKMLQEPLOPJIQMA
OGPQ.KF@PIO;QNLFQ=PO@PPLQ/>MCKLBQNLFQ�NIQ!PBNI:Q271Q1MJ?MJNOKMLQKI
FP<PHM?KLBQOGPQ�JPPLQ+M@PJQ60?JPII;QNQ(-;888Q./;Q��%Q�/QOJNLICKIIKML

THE WIND STORY
In 1997, I owned and managed a small Construction Management firm
that had a design-build construction management (CM) project with
one of the Indian Tribes in South Dakota. While driving back and forth
between Minneapolis and South Dakota every week for three years, I
was blown off the highway more than once by the high winds. Unless
you have experienced the constant and strong winds of the upper
plains, you cannot imagine what that is like. So, why has North Dakota
not been a leader when it comes to wind energy development? That is
a fascinating question that I discovered while looking into a way to
help the Tribe with some wind energy development.

Basin Electric is a large energy cooperative and producer that
touches nine states in the upper plains states, with some of its pri-
mary production assets located in North Dakota. It has bee  n and
remains a vital entity in the economic development of that part of
the country. Its structure is like a cooperative of cooperatives,
encompassing a patchwork of “consumer owned” energy coops
located in ten districts. There is very little room on the electrical grid
for wind energy in Basin Electrics service area. In general, if a local
coop wants to produce wind energy for itself, it cannot because of
the take or pay contract that it has with Basin Electric. 

Our laws of free speech protect the right of the coal industry to
make its case. The wind resource of North Dakota is staggering com-
pared to the electrical power that is generated by coal in that state,
so the stakes are quite high, to say the least. One can understand
why the carbon interests in the U.S. have spent a half billion dollars
in the first half of 2008 alone, through advertising and lobbying.
Given the structure of Great Basin and its coops, the only way to get
wind energy going in the Dakotas is to transmit it out of the region,
and that is exactly what is happening now, ten years later.



I>IOPCQ OMQ HKL9Q OGPQ P0OPLIK<PQ@KLFQ ?M@PJQ MAQ OGPQ ,N9MONI;Q OMQ OGPQCN)MJ
.KF@PIOQHMNFQEPLOPJI:Q$KHQNLFQBNIQ=KHHKMLNKJPQ+GKHQ5LIEGDO�QKIQKL<PIOKLB
KLQNQ��Q=KHHKML;Q�88�CKHPQ7JNLIQ/PIOQ60?JPIIQOJNLICKIIKMLQHKLPQOMQIOJPLBOG�
PLQOGPQBJKFQ=PO@PPLQOGPQ@KLFQANJCIQMAQ/>MCKLBQNLFQ�NIQ!PBNI:Q5IQOGPIP
KLKOKNHQ?GNIPIQMAQOGPQLNOKMLNHQBJKFQNJPQFP<PHM?PFQNLFQHKL9PFQOMBPOGPJ;QOGP>
@KHHQ?JM<KFPQNQFK<PJIKAKPFQID??H>QAJMCQNEJMIIQNQ@KFPQBPMBJN?GKENHQNJPN:Q

SOLAR
7GPQIDLQGNIQNH@N>IQ=PPLQNQCN)MJQIMDJEPQMAQ?M@PJQKLQMDJQHK<PI"QKOQ?JM<KFPI
N=DLFNLOQGPNOQNLFQHKBGOQ@KOGMDOQNL>QCNEGKLPJ>QMJQPAAMJOQNOQNHH:Q2OQ@NJCI
MDJQGMCPIQAMJQ?NJOQMAQOGPQ>PNJ;QHKBGOIQD?QMDJQ@MJHF;QFJKPIQMDJQEHMOGPI;QNLF
?JM<KFPIQOGPQPLPJB>QOMQIOKCDHNOPQOGPQ?GMOMI>LOGPIKIQOGNOQBK<PIQDIQAMMF:Q&DO
KOQENLQFMQIMQCDEGQCMJP;QNLFQ@P3JPQHPNJLKLBQLP@Q@N>IQOMQDIPQOGPQDLHKCKO�
PF;QJPLP@N=HPQ?M@PJQMAQOGPQBJPNOQ=NHHQMAQPLPJB>QKLQOGPQI9>:

4MHNJQOGPJCNHQ?M@PJQ?HNLOIQLM@QDLFPJQFP<PHM?CPLOQKLQOGPQ4MDOG@PIO
*:4:Q FPIPJOQ @KHHQ =PQ ?JMFDEKLBQ ?M@PJQ AMJQ OPLQ OMQ AKAOPPLQ EPLOIQ ?PJQ 9/GQ
@GPLQ EMCCKIIKMLPF:Q 7GPQ *:4:Q ,P?NJOCPLOQ MAQ 6LPJB>3IQ 4MHNJQ 6LPJB>
7PEGLMHMBKPIQ+JMBJNCQNKCIQOMQJPFDEPQOGPQLMCKLNHQHP<PHK�PFQEMIOQMAQPLPJ�
B>Q ��1$6�QMAQ EMLEPLOJNOKLBQIMHNJQ?M@PJQ �14+�Q?HNLOIQ OMQNQ ONJBPOQMAQ�Q OM
(8�	9/GQ=>Q-8(%QNLFQ%QOMQ��	9/GQ=>Q-8-8:Q,P?NJOCPLOQMAQ6LPJB>Q�,$6�
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Darker areas indicate the highest concentration of solar potential.



PIOKCNOPIQ OGNOQ INOKIANEOKMLQ MAQ OGPIP
EMIOQ ONJBPOIQ EMDHFQ HPNFQ OMQ KLIONHHN�
OKMLQMAQ (�;888Q OMQ �%;888QCPBN@NOOI
�./�Q MAQ LP@Q BPLPJNOKLBQ EN?NEKO>
=>Q-8�8:Q7GKIQ@MDHFQJPIDHOQKLQNQIN<�
KLBIQMAQ��QOMQ�8QCKHHKMLQOMLIQMAQ1$-
PCKOOPFQ OMQ OGPQ NOCMI?GPJPQ PNEG
>PNJQJPHNOK<PQOMQEMNHQ?HNLOIQMAQIKCK�
HNJQEN?NEKO>:Q2LQANEO;QKAQNHHQMAQOGPQIMHNJ
HNLFQ EHNKCIQ KLQ OGPQ .M)N<PQ ,PIPJO
@PJPQ OMQ =PQ FP<PHM?PFQ @KOGQ 14+
?HNLOI;Q OGP>Q @MDHFQ ?JMFDEPQ N
@GM??KLBQ �%;888Q ./Q MAQ BPLPJNO�
KLBQEN?NEKO>;QN=MDOQFMD=HPQOGPQOMONH
LPPFIQ AMJQ OGPQ HNJBPQ IONOPQ MA
1NHKAMJLKN:Q5QJPEPLOQIODF>Q=>QIMHNJ
OGPJCNHQ PLPJB>Q EMC?NL>;Q 5DIJN
EMLEHDFPFQOGNOQKOQ@MDHFQMLH>QON9PQN
���CKHPQ =>Q ���CKHPQ I�DNJPQ NJPNQ KL
#P<NFNQ OMQ ?JMFDEPQ PLMDBGQ IMHNJ
?M@PJQAMJQOGPQPLOKJPQ*LKOPFQ4ONOPI:Q

4MHNJQ ?M@PJQ ANHHIQ KLOMQ O@M
=JMNFQ ENOPBMJKPI�Q IMHNJQ ?GMOM�
<MHONKEIQ �+!4�Q NLFQ EMLEPLOJNOPF
IMHNJQ ?M@PJQ �14+�:Q5Q IMHNJQ ?GMOM�
<MHONKEQ I>IOPCQDIPIQCNOPJKNHIQ IDEG
NIQIKHKEML;QNJJNLBPFQKLQEPHHIQOMQEML�
<PJOQ OGPQ IDL3IQ JN>IQ KLOMQ PHPEOJKEKO>:
1MLEPLOJNOPFQIMHNJQ?M@PJQKIQNEGKP<PFQ=>QDIKLBQCKJJMJIQNLFQMOGPJQJPAHPE�
OK<PQ?NLPHIQOMQAMEDIQOGPQIDLQMLQNQEMHHPEOMJ;QDIDNHH>Q?NIIKLBQNQCMHOPLQINHO
IMHDOKML"QOGPQGMOQCMHOPLQINHOQKIQIPLOQFKJPEOH>QOMQOGPQ?M@PJQBPLPJNOKLBQ?HNLO
NLFQEML<PJOPFQOMQPHPEOJKEKO>:Q4MCPQMAQOGPQCMHOPLQINHOQKIQIOMJPFQKLQKLIDHNOPF
ONL9I;QNLFQDIPFQOMQBPLPJNOPQ?M@PJQFDJKLBQOGPQLKBGOQ@GPLQOGPQIDLQKIQLMO
IGKLKLB:Q5LMOGPJQ AMJCQMAQ IMHNJQ ?M@PJQ KIQ ?NIIK<PQ IMHNJQ PLPJB>'CN9KLB
DIPQMAQOGPQIDLQ@KOGMDOQCNOPJKNHQOPEGLMHMB>"QOGKIQENLQ=PQNIQIKC?HPQNIQDIKLB
OGPQGPNOPFQ@NOPJQKLQOGPQBNJFPLQGMIPQAMJQIGM@PJIQMJQ@NIGKLBQFKIGPI:Q$LP
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STORING ENERGY
The national grid will alleviate a
large part of the problems with
intermittence and variability of
the wind and solar plants.
Energy storage solutions are
also being deployed to fill in the
gaps when there is no wind,
such as the Iowa Stored Energy
Park. When the wind power
exceeds the demand needed on
the grid, the excess power is
used to compress air into air
voids in underground rock for-
mations. When the wind energy
is less than needed by the grid,
the compressed air is released
and used to run power turbines
on the surface. Xcel Energy is
deploying a sodium sulfur bat-
tery storage system to provide
peak demand power and allevi-
ate the intermittence issue.
Developed over more than two
decades with Tokyo Electric
Power Co., Asia's largest power
generator, the system was orig-
inally sold to save energy pro-
duced overnight so it could be
used during the day.



MAQ OGPQ NF<NLONBPIQ MAQ IMHNJ
?M@PJQ KIQ OGNOQ KOQ ENLQ =P'NLF
KI'DIPFQ KLQ ICNHHQ FMIPI:Q 2L
CKHHKMLIQ MAQ GMCPIQ KLQ NJPNIQ MA
OGPQ @MJHFQ @GPJPQ OGPQ IDL
IGKLPIQ @NJCH>Q CMIOQ MAQ OGP
>PNJ;Q IKC?HPQ IMHNJQ I>IOPCI
GN<PQ =PPLQ ?NJOQ MAQ OGPQ PLPJB>
I>IOPCQP<PLQ=PAMJPQ@PQONH9PF
MAQPLPJB>QEJKIPI:Q

#P@QCNOPJKNHIQAMJQEN?ODJ�
KLBQ IMHNJQ ?M@PJQ NJPQ =PKLB
?NOPLOPFQ P<PJ>Q FN>:Q 7GP>3JP
=PEMCKLBQ EGPN?PJQ NLFQ PNIKPJ
OMQ KLIONHH:Q 5OQ OGPQ INCPQ OKCP;
CMJPQ PHN=MJNOPQ IOJDEODJPIQ OM
EMHHPEOQ IMHNJQ PLPJB>Q NLFQ EML�
<PJOQKOQOMQPHPEOJKEKO>QNJPQCN9KLB
IMHNJQ ?M@PJQ MLPQ MAQ OGPQ CMIO
PAAPEOK<PQ AMJCIQ MAQ PLPJB>:
5JPNIQ IDEGQ NIQ OGPQ 5ONENCN
,PIPJOQ KLQ 1GKHPQ NJPQ =PKLB
FP<PHM?PFQNIQIDLQANJCI"QOGPIP
ANJCIQ @KHHQ NCNIIQ GDBP
NCMDLOIQMAQ?M@PJQOGNOQENLQ=P
FKIOJK=DOPFQNHHQM<PJQOGPQ@MJHF:
/GPLQ OGPQ ADHHQ BHM=NHQ PLPJB>
BJKFQ KIQ AKLNHH>Q KLQ ?HNEP;Q IMHNJ
?M@PJQ @KHHQ =PQ MLPQ MAQ OGP
=KBBPIOQEMC?MLPLOIQKLQKO:

ROOFTOP SOLAR
AND GRID PARITY
-8(�Q@NIQ OGPQ=KBBPIOQ>PNJQ>PO
AMJQ IMHNJQ +!Q JMMAOM?Q KLIONHHN�
OKMLI:Q7GPQEMIOQMAQ?GMOM<MHONKE

14 | Electric Power, 2040

THE GRID TIMELINE
2001: Siemens and Black & Veatch
proposed National Grid to Western
Governors. 
2003: Institute of Electrical and
Electronics Engineers (IEEE) Advanced
the Vision for a National Grid: “Shaping
the Future of Global Energy Delivery” 
2005: Sandia Lab sponsored multi-
constituent study concluded need for
a Nationalized grid. Energy Policy Act
Called for National Congestion Study
and Designation of National Interest
Electric Corridors. 
2006: National Electrical Congestion
Study is published, identifying signifi-
cant risks and opportunities related
to the electrical infrastructure in the
U.S. This overview map depicts the
stranded nature of the multiple fuel
types and resources we have. 
2007: The American Wind Energy
Association, in collaboration with
American Electric Power, rolls out a
vision for a national high voltage
electric grid.
2008: DOE releases a report outlining
a vision for generating 20% of our
electricity by 2030, including a sce-
nario to boost wind electric genera-
tion from its current production of
16.8 gigawatts (GW) to 304 GW by
2030. The analysis concludes that
reaching 20 percent wind energy will
require enhanced transmission infra-
structure, streamlined siting and per-
mitting regimes, improved reliability
and operability of wind systems, and
increased U.S. wind manufacturing
capacity.



KLIONHHNOKMLIQ GNIQ ANHHPLQ FJNCNOK�
ENHH>QM<PJQ OGPQ HNIOQ IP<PJNHQ>PNJI;
NLFQ KOIQ EMIOQ KIQ LM@Q EMC?POKOK<P
@KOGQBJKFQ?M@PJQKLQCNL>Q?NJOIQMA
OGPQ EMDLOJ>:Q +GMOM<MHONKEQ PHPE�
OJKEKO>Q KIQ =PLPAKOOKLBQ AJMCQ IMCP�
OGKLBQ @PQ GN<PQ IPPLQ KLQ OGP

NF<NLEPCPLOQMAQEMC?DOPJI;QNLFQNKJEJNAOQCNLDANEODJKLB:Q.MMJP3IQ�N@QKI
OGPQ M=IPJ<NOKMLQ OGNOQ OGPQ LDC=PJQ MAQ OJNLIKIOMJIQ KLQ NLQ KLOPBJNOPFQ EKJEDKO
FMD=HPIQ P<PJ>Q O@MQ >PNJI:Q 2LQ OGPQ NKJEJNAOQ CNLDANEODJKLBQ KLFDIOJ>;Q OGP
�HPNJLKLBQEDJ<P�QOGPMJ>Q@NIQAKJIOQM=IPJ<PF;QNLFQKOQFPIEJK=PIQNQ?JPFKEON=HP
?NOOPJLQMAQEMIOQPAAKEKPLE>QNLFQ?JMFDEOK<KO>QKC?JM<PCPLOQOGNOQMEEDJIQM<PJ
OKCPQNIQ OGPQLDC=PJQMAQDLKOIQMAQ?JMFDEOKMLQ KLEJPNIPI:Q$LPQMAQ OGPQNF<NL�
ONBPIQMAQJMMAOM?QIMHNJQKIQOGNOQ>MDQFML3OQGN<PQOMQJDLQOGPQ?M@PJQHKLPIQHMLB
FKIONLEPIQAJMCQOGPQFPIPJOQOMQOGPQ?MKLOQMAQDIP:Q

 MDIPQ=>QGMDIP;Q=DKHFKLBQ=>Q=DKHFKLB;Q@PQNJPQ)DIOQ=PBKLLKLBQOMQIPPQN
BHKC?IPQMAQOGPQADODJP;QNIQCMJPQNLFQCMJPQGMCPIQNLFQ=DIKLPIIPIQNJPQBMKLB
IMHNJ:

BIOMASS 
&KMCNIIQKIQIKC?H>QNHHQOGPQ?HNLOQNLFQMOGPJQMJBNLKEQCNOPJKNHQOGNOQOGPQ6NJOG
BJM@I:Q 2AQ >MD3<PQ P<PJQ?DHHPFQ@PPFIQ AJMCQ>MDJQ BNJFPL;Q >MDQGN<PQ IMCP
KFPNQMAQGM@QCDEGQ?HNLOQCNOPJKNHQOGPQ6NJOGQENLQIDIONKL'P<PLQOGPQ?MMJPIO
PNJOGQ@KHHQIPLFQMDOQNLQDLHKCKOPFQID??H>QMAQLP@Q?HNLOIQP<PJ>Q>PNJ:Q4MQ@P3HH
LP<PJQJDLQMDOQMAQ=KMCNII;QNLFQ=DJLKLBQKOQ@KHHQID??H>QGPNOQOGNOQENLQ=PQEML�
<PJOPFQ KLOMQPLPJB>:Q7GPJPQ KIQ@MJ9Q=PKLBQFMLPQ OMQJPAKLPQ OGKIQ?JMEPII"Q KO3I
LM@QCMJPQPHN=MJNOPQ OGNLQOGJM@KLBQHMBIQ KLOMQOGPQAKJP?HNEP:Q$LQOGPQMOGPJ
GNLF;QKO3IQIOKHHQNQEMC=DIOKMLQ?JMEPII;QNLFQEMC=DIOKMLQJPHPNIPIQENJ=MLQNLF
MOGPJQBJPPLGMDIPQBNIIPI:Q1MC?NJPFQOMQOGPQOPEGLMHMBKPIQOGNOQPCKOQLMQENJ�
=MLQNLFQLMQ?MHHDOKML;Q=KMCNIIQKIQ HPIIQFPIKJN=HP:Q M@P<PJ;Q?HNLOQBJM@OG
NHIMQJPCM<PIQENJ=MLQFKM0KFPQAJMCQOGPQNOCMI?GPJP;QIM;QKFPNHH>;QNQ=KMCNII
?HNLOQEJPNOPIQNQEKJEDHNJQHMM?QMAQENJ=MLQFKM0KFP;Q@KOGQNQLPOQ�PJMQPAAPEOQML
ENJ=MLQFKM0KFPQKLQOGPQNOCMI?GPJPQM<PJQOGPQHMLBQOPJC:Q&DOQKO3IQIOKHHQNQDIPADH
AKHH�KLQIMDJEPQMAQPLPJB>QNLFQIMCPQ?PM?HPQOGKL9QKOQENLQ=PQJPAKLPFQOMQ=PEMCP
NQCN)MJQIMDJEP:Q5LQNFFPFQ=MLDIQKIQOGNOQDIKLBQ=KMCNIIQNIQADPHQNHIMQPHKCK�
LNOPIQOGPQLPPFQOMQJPCM<PQKOQNIQ@NIOP:
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THE POWER GRID: THE NUMBER ONE PRIORITY
5IQ>MDQENLQIPPQAJMCQOGPQN=M<PQJP<KP@;QOGPQPNJOGQGMHFIQPLMDBGQPLPJB>QOM
BK<PQDIQNHHQOGPQ?M@PJQ@PQLPPF:Q&DOQCDEGQMAQOGPQPLPJB>QP0KIOIQKLQEMLEPL�
OJNOPFQFMIPIQKLQI?PEKAKEQNJPNIQNLFQCNL>QMAQOGPIPQNJPNIQNJPQANJQN@N>QAJMC
@GPJPQ?PM?HPQHK<PQNLFQ@GPJPQCNLDANEODJKLBQ?HNLOIQLPPFQOGPQPLPJB>QOM
JDLQOGPKJQCNEGKLPI:Q5Q=KBQ?NJOQMAQOGPQEGNHHPLBPQMAQEML<PJOKLBQAJMCQAMIIKH
ADPHIQ�@GKEGQNJPQCM<PFQNJMDLFQ=>QOJDE9I�QOMQPHPEOJKEKO>Q@KHHQ=PQOMQAKLF
@N>IQMAQOJNLIAPJJKLBQPHPEOJKEKO>QOMQ@GPJPQKO3IQLPPFPF:Q7GPQKLOPJIONOPQGKBG
<MHONBPQ OJNLICKIIKMLQ I>IOPCQ @KHHQ =PQ NIQ KC?MJONLOQ OMQ 5CPJKENQ NIQ OGP
,@KBGOQ6KIPLGM@PJQ2LOPJIONOPQ KBG@N>Q4>IOPCQGNIQ=PPLQAMJQMDJQFMCPI�
OKEQPEMLMC>QIKLEPQOGPQ(�%83I;QKAQLMOQCMJPQIM:

7GPQ#NOKMLNHQ6HPEOJKENHQ1MLBPIOKMLQ4ODF>;Q?D=HKIGPFQKLQ-88�;QKFPLOKAKPF
IKBLKAKENLOQJKI9IQNLFQM??MJODLKOKPIQJPHNOPFQOMQOGPQPHPEOJKENHQKLAJNIOJDEODJPQKL
OGPQ*:4:Q7GKIQM<PJ<KP@QCN?QFP?KEOIQOGPQIOJNLFPFQLNODJPQMAQADPHQJPIMDJEPI;
KLEHDFKLBQEMNH;Q@KLF;QLDEHPNJ;QNLFQIMHNJQOGPJCNH:Q7GPQFP<PHM?CPLOQMAQMDJ
PHPEOJKENHQOJNLICKIIKMLQKLAJNIOJDEODJPQJPIDHOPFQKLQNQI>IOPCQOGNOQJPIPC=HPIQN
IPOQMAQGD=QNLFQI?M9PQ?NOOPJLI;Q@KOGQPHPEOJKEKO>Q=PKLBQBPLPJNOPFQNOQOGPQGD=I
HMENOPFQLPNJQCN)MJQ?M?DHNOKMLQEPLOPJI:Q7GPQI?M9PIQEMCKLBQMDOQAJMCQOGPIP
?M?DHNOKMLQ EPLOPJIQ JPNEGPFQ MDOQ OMQ JDJNHQ NJPNIQ NIQ OGPQ I>IOPCQ FP<PHM?PF
=PBKLLKLBQFDJKLBQOGPQ�JPNOQ,P?JPIIKML:Q#M@;QNIQOGPQEMIOQMAQJPLP@N=HPQPLPJ�

B>QBPLPJNOKMLQ=PEMCPIQHPIIQP0?PLIK<PQOGNLQOGP
LML�JPLP@N=HPQADPHIQIDEGQNIQEMNH;QLNODJNHQBNI;
NLFQLDEHPNJ;Q@PQLPPFQNQ@N>QOMQBNOGPJQOGPQPLPJ�
B>QAJMCQOGMIPQIMDJEPIQ@GPJPQOGP>QNJPQHMENOPF
NLFQOJNLICKOQKOQ=NE9QKLOMQOGPQDJ=NLQNJPNI:

5AOPJQ OGPQ #NOKMLNHQ 6HPEOJKENHQ 1MLBPIOKML
4ODF>Q @NIQ EMC?HPOPF;Q OGPQ ,P?NJOCPLOQ MA
6LPJB>QENHHPFQMLQKLFDIOJ>QOMQEMHHN=MJNOPQKLQOGP
KC?JM<PCPLOQ MAQ OGPQ LNOKMLNHQ PHPEOJKEQ BJKF:Q 2L
-88�;QOGPQ5CPJKENLQ/KLFQ6LPJB>Q5IIMEKNOKML;
KLQEMHHN=MJNOKMLQ@KOGQ5CPJKENLQ6HPEOJKEQ+M@PJ;
JMHHPFQMDOQNQ<KIKMLQAMJQNQLNOKMLNHQGKBGQ<MHONBP
PHPEOJKEQBJKFQOGNOQ@KHHQNEEMC?HKIGQIP<PJNHQBMNHI�
(:QQ2OQPHKCKLNOPIQOGPQEMLBPIOKMLQKLQOGPQP0KIOKLB
PHPEOJKENHQKLAJNIOJDEODJPI:Q
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In the very near future,
power lines will deliver
renewable energy from
where it’s available to
where it is needed.
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Top map: Right now, areas where wind and solar resources are
strongest are not connected to the high-voltage power grid. That
will change in the next decade. Bottom map: The future.



-:Q 2OQ ?JM<KFPIQ NQ CPNLIQ OMQ BNOGPJ
NLFQ OJNLICKOQ OGPQ JPLP@N=HPQ NLF
N=DLFNLOQ@KLFQNLFQIMHNJQPLPJB>:
�:Q 2OQPION=HKIGPIQNQFKIOJK=DOPFQPLPJ�
B>Q I>IOPCQ @GKEG;Q @GPLQ KLOPJEML�
LPEOPF;Q@MDHFQJPFDEPQOGPQ?JM=HPC
MAQ KLOPJCKOOPLEPQ KLQ@KLFQNLFQIMHNJ
KLIONHHNOKMLI:
�:Q 2OQ HKL9IQ OGPQ IMHNJQ PLPJB>Q MAQ OGP
4MDOG@PIO;QNLFQOGPQ@KLFQPLPJB>QMA
OGPQ.KF@PIOQ @GKEGQ DHOKCNOPH>Q @KHH
JPFDEPQ OGPQ LPPFQ AMJQ OMONHQ KLIONHHPF
EN?NEKO>Q =PENDIPQ MAQ OGPQ IPNIMLNH
LNODJPQMAQ OGPQIDLQNLFQ@KLFQID??H>
NLFQOGPQ@KLOPJQGPNOKLBQNLFQIDCCPJ
EMMHKLBQ FPCNLF:Q 7GPQ @KLFQ KI
IOJMLBPIOQKLQOGPQD??PJQ.KF@PIOQFDJ�
KLBQ OGPQ @KLOPJQ @GPLQ OGPQ GPNOKLB
FPCNLFQKIQOGPQGKBGPIO:Q5LFQOGPQIDL
KIQCMIOQKLOPLIPQKLQOGPQIDCCPJQ@GPL
OGPQEMMHKLBQFPCNLFQKIQOGPQGKBGPIO:Q
7GKIQ KLOPJEMLLPEOPFQ I>IOPCQ @KHH
JPFDEPQOGPQEN?KONHQEMIOQMAQPLPJB>QNHH
M<PJQOGPQEMDLOJ>QNLFQKOIQKC?HPCPL�
ONOKMLQ KIQ OGPQCMIOQ KC?MJONLOQ PLPJ�

B>�JPHNOPFQ)M=QOGNOQMDJQAPFPJNHQBM<PJLCPLOQENLQFMQKLQOGKIQEPLODJ>:Q2OQKIQNHIM
KC?MJONLOQOMQ=PQN=HPQOMQIOMJPQPLPJB>"QCNL>QMAQOGPQLP@QPLPJB>QIMDJEPIQNJP
<NJKN=HP'OGP>QNJPL3OQN<NKHN=HPQEMLIKIOPLOH>"QNQEHMDF>QMJQENHCQFN>QJPFDEPI
OGPQNCMDLOQMAQIMHNJQMJQ@KLFQ?M@PJ:Q&DOQBJPNOQIOJKFPIQNJPQ=PKLBQCNFPQKL
OGPQFP<PHM?CPLOQMAQ=NOOPJKPIQOGNOQENLQENOEGQPLPJB>QNLFQIN<PQKOQAMJQNQJNKL>
FN>:Q2LQ1GKLN;QNQ=NOOPJ>QOGPQIK�PQMAQNQJNKHJMNFQENJQKIQ?M@PJKLBQNQICNHHQEKO>:
5HOGMDBGQOGPIPQ=NOOPJKPIQDIPQJNJPQPHPCPLOIQIDEGQNIQHKOGKDCQJKBGOQLM@;QOGKI
OPEGLMHMB>QGNIQOGPQ?MOPLOKNHQOMQICMMOGQMDOQMLPQMAQOGPQHNIOQ=NJJKPJIQOM@NJF
MDJQOJNLIAMJCNOKMLQOMQIDIONKLN=HPQPLPJB>:

,P<PHM?KLBQNQLNOKMLNHQOJNLICKIIKMLQGKBG@N>QKIQ?PJGN?IQOGPQLDC=PJ
MLPQLNOKMLNHQIPEDJKO>QKIIDPQANEKLBQDIQOMFN>:Q
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CARS AND 
THE POWER GRID

The U.S. Department of Energy
has conducted studies to eval-
uate the effect of a national
fleet of battery based plug in
cars, all connected to the grid.
Using current technology and
battery capabilities, the typi-
cal plug-in car with a 100 mile
battery only range can store
enough electricity to power
the average home for a day.
This array of millions of car
batteries provides a cushion to
smooth out the ups and downs
of electricity demand and sup-
ply during the day, and with
differing wind conditions.

Large electrochemical and
high flux battery systems are
being developed and deployed
to connect to wind turbines,
providing wind generators the
opportunity to supply a more
stable electricity supply, and
return on their investment.



,PI?KOPQOGPIPQM=IONEHPI;Q?HNLIQNJPQCM<KLBQNGPNFQKLQCNL>QNJPNIQNEJMII
OGPQ *:4:Q AMJQ OGPQ  KBGQ !MHONBPQ �JKF:Q 2LQ OGPQ.KF@PIO;Q OGPQ �JPPLQ +M@PJ
60?JPIIQKIQNQ�(-Q=KHHKMLQOJNLICKIIKMLQ?JM)PEOQDLFPJQ?HNLLKLBQOMQ=JKLBQOGP
@KLFQ ?M@PJQ MAQ OGPQ ,N9MONIQ OMQ OGPQ GPNJOHNLFQ MAQ 1GKENBMQ NLFQ MOGPJ
.KF@PIOQPLPJB>Q HMNFI:Q 2LQ-88�;Q OGPQ5LIEGDO�Q1MJ?MJNOKMLQNE�DKJPFQ OGP
JKBGOIQ OMQFP<PHM?QNQ��Q=KHHKML;Q�88�CKHPQGKBGQ<MHONBPQ HKLPQ OMQ EMLLPEOQ OGP
@KLFQJPIMDJEPIQMAQ/>MCKLBQOMQHMNFQEPLOPJIQKLQ�NIQ!PBNI;Q+GMPLK0;QNLF
4MDOGPJLQ 1NHKAMJLKN:Q 7GNOQ +GKHQ 5LIEGDO�Q KIQ NLQ MKHCNL;Q I?PN9IQ <MHDCPI
N=MDOQOGPQEGNLBKLBQPEMLMCKEIQMAQJPLP@N=HPQ?M@PJ:Q

ALL OVER THE WORLD
7GPQ*LKOPFQ4ONOPIQKIQLMOQNHMLPQKLQFP<PHM?KLBQLP@QPLPJB>QIMDJEPI�
➤ 2LQ-88�;QOGPQ�DPPLQMAQ6LBHNLFQ?DJEGNIPFQOGPQ@MJHFIQHNJBPIOQ@KLFQODJ�

=KLP;Q(88�CPOJPIQGKBG;QOGNOQ@KHHQID??H>Q�:%QCPBN@NOOIQMAQ?M@PJQOMQOGP
LNOKMLNHQBJKFQ@GPLQKOQKIQKLIONHHPFQMAAQOGPQ#MJOGQ6NIOQEMNIOQMAQ6LBHNLF:Q

➤ +JKLEPQ NIINLQ&KLQ7NHNHQMAQ�MJFNLQ?JPIPLOPFQOGPQ,646�761Q?HNLQOM
FP<PHM?Q NQ JPLP@N=HPQ PLPJB>Q LPO@MJ9Q OMQ OJNLICKOQ ?M@PJQ OMQ 6DJM?P
AJMCQOGPQ.KFFHPQ6NIOQNLFQ#MJOGQ5AJKEN:Q2OQENHHIQAMJQ(88;888QCPBN@NOOI
MAQ14+QOMQ=PQ=DKHOQ OGJMDBGMDOQOGPQ.KFFHPQ6NIOQNLFQ#MJOGQ5AJKENQ=>
-8%8:Q 7GPQ/MJHFQ &NL9Q JPEPLOH>Q NLLMDLEPFQ OGNOQ OGP>Q@KHHQ ADLFQ OGP
EMLIOJDEOKMLQ MAQ NLQ PNIOQ@PIOQ GKBGQ <MHONBPQ LPO@MJ9Q I?NLLKLBQ#MJOG
5AJKENQNLFQOGPQ.KFFHPQ6NIO;QEMKLEKFPLONHQ@KOGQOGPQ,646�761Q<KIKML:
7GPQFP<PHM?CPLOQMAQ14+Q?HNLOIQKLQOGPQ<NIOQ4NGNJNQFPIPJOQJPBKMLQ?JPI�
PLOIQ NLQDL?NJNHHPHPFQ M??MJODLKO>Q OMQ?JM<KFPQ )M=IQ NLFQ NLQ KLFDIOJKNH
=NIPQAMJQOGPQ#MJOGQ5AJKENLQNLFQ.KFFHPQ6NIOPJLQIMEKPOKPI;QLM@QIOJPIIPF
=>QOGPQBHM=NHQPEMLMCKEQIHM@QFM@LQNLFQJKIKLBQAMMFQ?JKEPI:Q

➤ 1GKLNQGNIQ JN?KFH>Q=PEMCPQ OGPQLDC=PJQMLPQ@KLFQ?M@PJQFP<PHM?PJ;
NLFQKIQNCMLBQOGPQAKJIOQOMQNEEPHPJNOPQFP<PHM?CPLOQMAQGKBGQ<MHONBPQHKLPI
AJMCQOGPQGPNJOHNLFQMAQOGPQEMDLOJ>Q@GPJPQOGPQ@KLFQNLFQIMHNJQJPIMDJEPI
NJPQHMENOPFQOMQOGPQ?M?DHNOKMLQEPLOPJIQKLQOGPQ6NIO:Q

➤ 5OQ HMLBQ HNIO;Q OGPQ4MDOGQ5CPJKENLQ EMDLOJKPIQMAQ1MHDC=KN;Q+PJD;Q NLF
1GKHPQ NJPQ PLOPJKLBQ FKIEDIIKMLIQ OM@NJFQ BJPNOPJQ KLOPBJNOKMLQ MAQ OGPKJ
?M@PJQBPLPJNOKMLQIMDJEPI;QCNL>QJPLP@N=HP:Q

5HHQM<PJQOGPQ@MJHF;Q KLQEMDLOJKPIQHNJBPQNLFQICNHH;QOGPQEGNLBPIQNJPQON9KLB
?HNEP:Q$DJQ BJNLFEGKHFJPLQ@ML3OQ JPCPC=PJQ BNIQ ?DC?IQ NLFQ EMNHQ EGDOPI
NLFQOGPKJQ@MJHFQ@KHHQ=PQEHPNLPJ;QOGPKJQHK<PIQGN??KPJQ=PENDIPQMAQKO:
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.K9PQ!NHHP�QKIQNQIPLKMJQFKJPEOMJQ@KOGQ!K<KLOQ4MHNJ;QOGPQIPEMLFQHNJBPIOQIMHNJ
KLIONHHNOKMLQEMC?NL>QKLQOGPQ*4:Q PQIONJOPFQGKIQPLBKLPPJKLBQNLFQEMLIOJDE�
OKMLQENJPPJQNOQOGPQNBPQMAQIP<PL;Q@GPLQGPQGPH?PFQGKIQANOGPJQ=DKHFQOGPQANC�
KH>Q GMCP:Q 4KLEPQ OGPL;Q GKIQ@MJ9Q P0?PJKPLEPQ GNIQ JNLBPFQ AJMCQ ENJ?PLOPJ;
KJML@MJ9PJ;QNLFQDLFPJBJMDLFQCKLPJQOMQ?JM)PEOQCNLNBPJ;QFKJPEOMJ;QEGKPA
M?PJNOKLBQ MAAKEPJ;Q M?PJNOKMLIQCNLNBPJ;Q EMC?NL>Q ?JPIKFPLOQ NLFQ PLPJB>
EMLIDHONLO:Q  KIQ ?JM)PEOIQ GN<PQ KLEHDFPFQCKLPI;Q ?M@PJQ ?HNLOI;Q IMHNJQ +!
KLIONHHNOKMLI;QEGPCKENHQNLFQ?JMEPIIQ?HNLOI;QMKHQNLFQBNI;QEMCCPJEKNHQNLF
JPIKFPLOKNHQ EMC?HP0PI;Q GKBGQ JKIPQ MAAKEPI;Q GMOPHI;Q CNLDANEODJKLBQ ?HNLOI;
JK<PJQ=JKFBPI;QFNCI;QGKBG@N>I;QNLFQMOGPJQ ANEKHKOKPI:Q KIQ EN?N=KHKOKPIQNJP
=MHIOPJPFQ =>Q NLQ PFDENOKMLNHQ AMDLFNOKMLQ KLEHDFKLBQ NQ &4Q KLQ 6LBKLPPJKLB
AJMCQ .KEGKBNLQ 7PEGLMHMBKENHQ *LK<PJIKO>Q NLFQ NLQ .&5Q AJMCQ OGP
*LK<PJIKO>Q MAQ *ONG;Q @GPJPQ GPQ IODFKPFQ MJBNLK�NOKMLNHQ NLFQ GDCNLQ ?PJ�
AMJCNLEP:Q PQGMHFIQNQ+6QHKEPLIP;QNLFQKIQ�PNLQ4K0Q4KBCNQ1PJOKAKPF:

/KOGQP0?PJKPLEPQMLQ=MOGQOGPQM@LPJQNLFQPLBKLPPJ	EMLOJNEOMJQIKFPQMA
?JMBJNCIQNLFQ?JM)PEOI;QOGPQEHKPLOIQIPJ<PFQNLFQEMC?NLKPIQGPQGNIQ@MJ9PF
AMJQKLEHDFPQ�KMQ7KLOM;Q�ME9>Q.MDLONKLQ+M@PJ;Q�PLLPEMOOQ*ONGQ1M??PJ;
5LNEMLFNQ.KLKLBQ1MC?NL>;Q.MH>EMJ?Q.KLPJNHI;Q60EPHQ6LPJB>;Q*LKML
1NJ=KFP;Q .MLINLOM;Q 2&.;Q ,D9PQ 6LPJB>;Q 600ML;Q &PJ9IGKJPQ  NOGN@N>;
$JCNOQ7PEGLMHMBKPI;Q/NHOPJQ�PIMDJEPI;Q�PJLQ�K<PJQ�NI;Q7GPQ*LK<PJIKO>
MAQ.KLLPIMON;QOGPQ*:4:Q5JC>Q1MJ?IQMAQ6LBKLPPJI;Q!K<KLOQ4MHNJ;QNLFQCNL>
MOGPJI:Q

.K9PQKIQOGPQANOGPJQMAQAMDJQEGKHFJPL;QNLFQHK<PIQKLQ4NHOQ�N9PQ1KO>;Q*ONG
@GPJPQGPQPL)M>IQGKIQGM==KPIQMAQ@JKOKLB;QI9KKLB;QAKIGKLB;QGK9KLB;QMAA�JMNFKLB;
NLFQ@NOPJQ I?MJOI:Q PQ KIQ OGPQ NDOGMJQ MAQ OGJPPQ =MM9IQ MLQ HPNFPJIGK?Q NLF
IDIONKLN=KHKO>:

.K9PQ!NHHP�
4NHOQ�N9PQ1KO>;Q*ONGQ�8(�%8-�8�%(
C<NHHP�
CK9P<NHHP�:EMC
CKEGNPH:<NHHP�
<K<KLOIMHNJ:EMC


