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Introduction

7KH�3ROLF\�2IILFH�(OHFWULFLW\�0RGHOLQJ�6\VWHP��32(06��LV�D�PRGHOLQJ�V\VWHP�WKDW�LQWHJUDWHV�WKH
(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ·V�1DWLRQDO�(QHUJ\�0RGHOLQJ�6\VWHP��1(06��ZLWK�WKH�GHWDLOHG

HOHFWULFLW\�PDUNHW�PRGHO��75$'(/(&��GHYHORSHG�E\�2Q/RFDWLRQ��,QF���,Q�32(06�

75$'(/(&�VXEVWLWXWHV�IRU�WKH�(OHFWULFLW\�0DUNHW�0RGXOH��(00��RI�WKH�1(06�DQG�SURYLGHV

DQ�DOWHUQDWLYH�HOHFWULFLW\�PRGHO�ZLWK�PRUH�GHWDLO�DQG�GLVDJJUHJDWLRQ���75$'(/(&��ZDV�GHVLJQHG
VSHFLILFDOO\�IRU�DQDO\]LQJ�FRPSHWLWLYH�HOHFWULFLW\�PDUNHWV�DQG�WKH�WUDQVLWLRQ�IURP�UHJXODWHG�PDUNHWV�
,W�LQFRUSRUDWH�WKH�IHDWXUHV�QHFHVVDU\�WR�DQDO\]H�NH\�SROLF\�TXHVWLRQV��VWUDQGHG�FRVWV��FRQVXPHU
SULFHV��PL[�RI�QHZ�FRQVWUXFWLRQ��DQG�LQWHUDFWLRQ�ZLWK�HQYLURQPHQWDO�SROLFLHV�

32(06�KDV�EHHQ�XVHG�DV�DQ�DQDO\VLV�WRRO�IRU�D�YDULHW\�RI�FOLHQWV�DQG�VWXGLHV���,W�LV�EHLQJ�XVHG�WR
VXSSRUW�WKH�'HSDUWPHQW�RI�(QHUJ\·V�DQDO\VLV�RI�WKH�$GPLQLVWUDWLRQ·V�SURSRVHG�&RPSUHKHQVLYH
(OHFWULFLW\�&RPSHWLWLRQ�$FW����)RU�YDULRXV�SDUWLFLSDQWV�LQ�HOHFWULFLW\�PDUNHWV��32(06�KDV�EHHQ
XVHG�WR�SHUIRUP�UHJLRQDO�PDUNHW�DVVHVVPHQWV��VXFK�DV�IRUHFDVWLQJ�HOHFWULFLW\�SULFHV��VXSSO\��DQG
GHPDQG�XQGHU�DOWHUQDWLYH�HFRQRPLF�DQG�IXHO�SULFH�HQYLURQPHQWV���7KH�PRGHO�KDV�DOVR�EHHQ�XVHG
WR�DVVHVV�WKH�LPSDFW�RI�DOWHUQDWLYH�HQYLURQPHQWDO�SROLFLHV�RQ�XWLOLW\�LQGXVWU\�FDSLWDO�WXUQRYHU�DQG
LQWHU�IXHO�VXEVWLWXWLRQ�

7KH�SXUSRVH�RI�WKLV�UHSRUW�LV�WR�GRFXPHQW�WKH�IHDWXUHV�RI�75$'(/(&�DQG�WR�GHVFULEH�KRZ

32(06�EULQJV�75$'(/(&�DQG�1(06�WRJHWKHU�LQWR�D�VHDPOHVV��LQWHJUDWHG�HQHUJ\�PRGHOLQJ
V\VWHP���7KH�ILUVW�FKDSWHU�RI�WKLV�UHSRUW�SURYLGHV�DQ�RYHUYLHZ�RI�ERWK�WKH�32(06�PRGHOLQJ

V\VWHP�DQG�WKH�75$'(/(&�HOHFWULFLW\�PRGHO���%HFDXVH�1(06�LV�IXOO\�GRFXPHQWHG�HOVHZKHUH
E\�WKH�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��WKLV�UHSRUW�GHVFULEHV�LW�RQO\�LQ�EULHI���7KH�VHFRQG

FKDSWHU�SURYLGHV�D�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�WKH�75$'(/(&�HOHFWULFLW\�PRGHO�IHDWXUHV�DQG
WKH�YDULHW\�RI�DVVXPSWLRQV�EHKLQG�LWV�VWUXFWXUH���7KH�WKLUG�FKDSWHU�JLYHV�D�VXPPDU\�RI�WKH�YDULRXV
VWUXFWXUDO�DVVXPSWLRQV�DQG�YDULRXV�VFHQDULR�DVVXPSWLRQV�RI�WKH�32(06���7KH�IRXUWK�FKDSWHU
GHVFULEHV�D�YDULHW\�RI�PRGHO�LQSXWV�DQG�GDWD�DQG�VKRZV�VRPH�JHQHUDO�LQSXW�DQG�GDWD�YDOXHV�LQ�D
VHULHV�RI�WDEOHV���$SSHQGL[�$�JLYHV�PRUH�GHWDLO�ZLWK�UHVSHFW�WR�UHJLRQDO�LQSXWV�WR�WKH�PRGHO�

Overview of POEMS

32(06�LQWHJUDWHV�WZR�H[LVWLQJ�PRGHOV��WKH�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ·V��(,$��1DWLRQDO

(QHUJ\�0RGHOLQJ�6\VWHP��1(06��DQG�75$'(/(&��D�GHWDLOHG�FRPSHWLWLYH�HOHFWULFLW\�PDUNHW
PRGHO�GHVLJQHG�E\�2Q/RFDWLRQ��,QF���WR�UHSUHVHQW�UHJXODWHG�DQG�FRPSHWLWLYH�PDUNHWV�DQG�WKH
WUDQVLWLRQ�EHWZHHQ�WKHP���2Q/RFDWLRQ��,QF���KDV�LQFRUSRUDWHG�WKH�75$'(/(&��PRGHO�LQWR�WKH
1(06�PRGHOLQJ�V\VWHP�WR�DVVLVW�WKH�'HSDUWPHQW�RI�(QHUJ\·V�2IILFH�RI�(FRQRPLF��(OHFWULFLW\�
DQG�1DWXUDO�*DV�$QDO\VLV���32(06�LV�DQ�H[WHQGHG�V\VWHP�WKDW�DOORZV�D�GHWDLOHG�VWXG\�RI�WKH
WUDQVIRUPDWLRQ�RI�WKH�HOHFWULF�SRZHU�LQGXVWU\�ZLWKLQ�WKH�FRQWH[W�RI�WKH�RWKHU�HQHUJ\�PDUNHWV���7KLV
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FDQ�EH�HVSHFLDOO\�LPSRUWDQW�LI�UHVWUXFWXULQJ�RU�RWKHU�SROLF\�VFHQDULRV�OHDG�WR�VLJQLILFDQW�FKDQJHV�LQ
HOHFWULFLW\�SULFHV��ZKLFK�ZRXOG�DIIHFW�GHPDQG��RU�FUHDWH�VKLIWV�DPRQJ�IXHO�VRXUFHV��ZKLFK�ZRXOG
DIIHFW�IXHO�SULFHV�

$OWHUQDWLYH�SULFLQJ�PHFKDQLVPV�LQ�75$'(/(&�FDQ�EH�XVHG�WR�H[DPLQH�WUDGLWLRQDO�FRVW�RI�
VHUYLFH�UDWH�UHJXODWLRQ��SHUIRUPDQFH�EDVHG�UDWH�VHWWLQJ��DQG�PDUNHW�UDWHV���2WKHU�FRPSHWLWLYH
PDUNHW�LVVXHV�DGGUHVVHG�E\�WKH�PRGHO�LQFOXGH�WKH�LPSDFW�RI�LQFUHDVHG�WUDGLQJ�RI�HOHFWULFLW\�
FKDQJHV�LQ�WKH�WHFKQRORJ\�PL[�RI�JHQHUDWLRQ�DQG�FDSDFLW\��WUDQVLWLRQDO�FRVW�UHFRYHU\�RI�H[LVWLQJ
DERYH�PDUNHW�DVVHWV��DQG�HQYLURQPHQWDO�HPLVVLRQV���7KH�OHYHO�RI�GHWDLO�LV�FRQVLGHUDEO\�JUHDWHU�WKDQ
PDQ\�RWKHU�SROLF\�PRGHOV���7KH�GDWDEDVH�FRQWDLQV�HYHU\�SRZHU�SODQW�LQ�WKH�FRXQWU\��WUDGH�DQG
GLVSDWFK�DUH�VLPXODWHG�E\�SRZHU�FRQWURO�DUHD��3&$���DQG�HOHFWULFLW\�GHPDQGV�DUH�DGGUHVVHG
VHDVRQDOO\����WR����VHDVRQV��DQG�ZLWKLQ�VHDVRQV�����WR����W\SLFDO�WLPH�RI�GD\�GHPDQG�OHYHOV��

National Energy Modeling System (NEMS)

7KH�1DWLRQDO�(QHUJ\�0RGHOLQJ�6\VWHP��1(06��LV�DQ�HQHUJ\�HFRQRP\�PRGHOLQJ�V\VWHP�RI�8�6�
HQHUJ\�PDUNHWV���1(06�SURYLGHV�SURMHFWLRQV�RI�SURGXFWLRQ��LPSRUWV��FRQYHUVLRQ��FRQVXPSWLRQ�
DQG�SULFHV�RI�HQHUJ\�VXEMHFW�WR�DVVXPSWLRQV�UHJDUGLQJ�PDFURHFRQRPLF�DQG�ILQDQFLDO�IDFWRUV��ZRUOG
HQHUJ\�PDUNHWV��UHVRXUFH�DYDLODELOLW\�DQG�FRVWV��EHKDYLRUDO�DQG�WHFKQRORJLFDO�FRVW�FULWHULD��FRVW�DQG
SHUIRUPDQFH�FKDUDFWHULVWLFV�RI�HQHUJ\�WHFKQRORJLHV��DQG�GHPRJUDSKLFV���1(06�LV�WKH�PRGHOLQJ
V\VWHP�GHYHORSHG�DQG�PDLQWDLQHG�E\�WKH�(QHUJ\�,QIRUPDWLRQ�$GPLQLVWUDWLRQ��(,$��WKDW�LV�XVHG�E\
(,$�WR�SURGXFH�WKH�DQQXDO�EDVHOLQH�HQHUJ\�IRUHFDVWV�SXEOLVKHG�LQ�WKH�$QQXDO�(QHUJ\�2XWORRN
�$(2����,W�FDQ�DOVR�EH�XVHG�DV�D�WRRO�IRU�HQHUJ\�SROLF\�DQDO\VLV�UHODWHG�WR�H[LVWLQJ�DQG�SURSRVHG
FKDQJHV�LQ�D�ZLGH�YDULHW\�RI�ODZV�DQG�UHJXODWLRQV�UHODWHG�WR�HQHUJ\�SURGXFWLRQ�DQG�XVH�
HQYLURQPHQWDO�SURWHFWLRQ��HQYLURQPHQWDO�UHTXLUHPHQWV��RU�WD[�SURYLVLRQV���(,$�SURYLGHV�H[WHQVLYH
GRFXPHQWDWLRQ�IRU�DOO�WKH�FRPSRQHQWV�RI�1(06�

1(06�LV�PRGXODU�LQ�VWUXFWXUH�DV�VKRZQ�LQ�)LJXUH�����2Q�WKH�VXSSO\�VLGH��WKHUH�DUH�VHSDUDWH
PRGXOHV�IRU�RLO�DQG�JDV�VXSSO\��JDV�WUDQVPLVVLRQ��FRDO�PDUNHWV��DQG�UHQHZDEOH�IXHOV���2Q�WKH
GHPDQG�VLGH��HDFK�HQG�XVH�VHFWRU��UHVLGHQWLDO��FRPPHUFLDO��LQGXVWULDO��DQG�WUDQVSRUWDWLRQ��LV
UHSUHVHQWHG��ZLWK�LQWHU�IXHO�FRPSHWLWLRQ�WR�PHHW�HQG�XVH�GHPDQGV�DV�DSSURSULDWH���7KH�HOHFWULFLW\
VXSSO\�DQG�GLVWULEXWLRQ�DQG�SHWUROHXP�UHILQLQJ�VHFWRUV�DUH�FODVVLILHG�DV�FRQYHUVLRQ�PRGXOHV���$Q
LQWHJUDWLQJ�PRGXOH�LQWHUDFWV�ZLWK�WKHVH�WKUHH�FDWHJRULHV�RI�PRGXOHV��WRJHWKHU�ZLWK�PRGXOHV
UHSUHVHQWLQJ�WKH�PDFUR�HFRQRP\�DQG�LQWHUQDWLRQDO�HQHUJ\�PDUNHWV���7KH�LQWHJUDWLQJ�PRGXOH
FRQWUROV�WKH�VROXWLRQ�SURFHVV��LWHUDWLQJ�WKH�LQGLYLGXDO�PRGHOV�XQWLO�FRQYHUJHQFH�UHSUHVHQWLQJ
HTXLOLEULXP�LQ�WKH�SURGXFLQJ�DQG�FRQVXPLQJ�VHFWRUV�LV�DFKLHYHG�
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Figure 1. Overview of POEMS

TRADELEC ™ Electricity Model

%HFDXVH�WKH�1(06�LV�GHVLJQHG�IRU�D�ZLGH�YDULHW\�RI�IRUHFDVWLQJ�DQG�SROLF\�LVVXHV��WKH�OHYHO�RI
GHWDLO�SURYLGHG�LQ�HDFK�1(06�PRGXOH�PD\�EH�FRQVWUDLQHG�WRZDUGV�WKLV�JHQHUDO�XVH���1(06�KDV
EHHQ�YHU\�VXFFHVVIXO�DW�DGGUHVVLQJ�D�YDULHW\�RI�LVVXHV��EXW�32(06�LV�PRUH�QDUURZO\�DLPHG�DW
DGGUHVVLQJ�VSHFLILF�TXHVWLRQV�VXUURXQGLQJ�HOHFWULFLW\�PDUNHWV���7R�DGGUHVV�WKHVH�HOHFWULFLW\�PDUNHW
TXHVWLRQV��WKHUH�DUH�VLJQLILFDQW�DGYDQWDJHV�WR�D�PRUH�GLVDJJUHJDWHG�UHSUHVHQWDWLRQ�RI�WKH�HOHFWULFLW\

VHFWRU�DV�LQ�75$'(/(&���7KH�DSSURDFK�WDNHQ�LQ�32(06�LV�WR�VXEVWLWXWH�75$'(/(&�IRU
WKH�HOHFWULFLW\�PDUNHW�PRGXOH��(00��LQ�1(06���'HSHQGLQJ�RQ�WKH�IRFXV�RI�WKH�DQDO\VLV�

75$'(/(&�LV�UXQ�LQ�FRQMXQFWLRQ�ZLWK�D�UHOHYDQW�VXEVHW�RI�1(06�PRGXOHV��VXFK�DV�WKH
YDULRXV�GHPDQG�PRGXOHV�DQG�WKH�QDWXUDO�JDV�PRGXOHV���$Q�RYHUYLHZ�RI�WKH�75$'(/(&�
HOHFWULFLW\�PRGHO�LV�VKRZQ�LQ�)LJXUH���

'HWDLOHG�PRGHOV�RI�WKH�SRZHU�LQGXVWU\�KDYH�ORQJ�EHHQ�XVHG�WR�KHOS�IRFXV�RSHUDWLRQDO�DQG�SROLF\
LQVLJKWV���2QH�KDOOPDUN�RI�WKHVH�PRGHOV�LV�GHWDLOHG�WUHDWPHQW�RI�WKH�FRPSXWDWLRQV�QHHGHG�WR
FDOFXODWH�KLVWRULFDO�HPEHGGHG�FRVW�RI�VHUYLFH�SULFHV���$V�UHJXODWLRQ�FKDQJHV��WKHVH�PRGHOV�DUH
UHYLVHG�DQG�H[WHQGHG�WR�FDSWXUH�QHZ�HYHQWV���7KH�UHRUJDQL]DWLRQ�RI�WKH�HOHFWULF�LQGXVWU\�WR�LQFOXGH
FRPSHWLWLYH�JHQHUDWLRQ�PDUNHWV�ZLOO�HYHQWXDOO\�VLPSOLI\�WKLV�PRGHOLQJ�WDVN���(OHFWULFLW\�SULFHV�ZLOO
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Figure 2: Components of the TRADELEC Model

,Q�WKH�DEVHQFH�RI�WUDQVPLVVLRQ�FRQVWUDLQWV��HOHFWULFLW\�SULFHV�QDWLRQZLGH�ZRXOG�FRQYHUJH�WR�D�VLQJOH
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ORDG�VKDSHV�DUH�DGGHG�WRJHWKHU�DQG�WKHQ�WKH�ORDGV�DUH�DOORFDWHG�WR�LQGLYLGXDO�SRZHU�FRQWURO�DUHD·V
�3&$·V��EDVHG�RQ�WKH�KLVWRULFDO�SURSRUWLRQ�RI�VDOHV��L�H���ORDG��ZLWKLQ�HDFK�3&$�LQ�HDFK�FHQVXV
GLYLVLRQ�

$�XQLTXH�DVSHFW�RI�WKH�32(06�PRGHO�LV�WKH�UHSUHVHQWDWLRQ�RI�WKH�ORDG�GXUDWLRQ�FXUYHV�ZLWK
YHUWLFDO��UDWKHU�WKDQ�KRUL]RQWDO��WLPH�EORFNV���7KLV�DSSURDFK�HQVXUHV�WKDW�WUDGHV�DPRQJ�UHJLRQV�DUH
IXOILOOLQJ�WKH�VDPH�UHTXLUHPHQWV��DQG�WKDW�SRZHU�JHQHUDWHG�DW�RQH�WLPH��VXFK�DV�DW�QLJKW�KRXUV��LV
QRW�EHLQJ�XVHG�WR�VDWLVI\�SRZHU�QHHGHG�DW�DQRWKHU��VXFK�DV�GXULQJ�SHDN�GD\WLPH�KRXUV����)RU�WKH
W\SLFDO�PRGHO�DSSOLFDWLRQV��ORDGV�DUH�UHSUHVHQWHG�E\���VHJPHQWV�ZLWKLQ���KRXUO\�WLPH�JURXSLQJV
ZLWKLQ�HDFK�RI���VHDVRQV��IRU�D�WRWDO�RI����ORDG�VOLFHV���+RZHYHU��WKHVH�ORDG�VOLFHV�FDQ�EH�YDULHG�E\
WKH�XVHU���([FHSW�IRU�RQH�SHDN�VHJPHQW��HDFK�VHJPQW�ZLWKLQ�HDFK�VHDVRQ�UHSUHVHQWV�WKH�DYHUDJH
ORDG�LQ�WKDW�WLPH�EORFN�

Dispatch and Trade

75$'(/(&�LV�D�QHWZRUN�PRGHO�RI�HOHFWULFLW\�GLVSDWFK��WUDGH��FDSDFLW\�H[SDQVLRQ�DQG�SULFLQJ�DV
SUHYLRXVO\�VKRZQ�LQ�)LJXUH�����7KH�32(06�YHUVLRQ�RI�WKH�PRGHO�RSHUDWHV�DW�WKH�OHYHO�RI�WKH
SRZHU�FRQWURO�DUHD��3&$���UHSUHVHQWLQJ�DSSUR[LPDWHO\�����UHJLRQV���)LJXUH���SURYLGHV�D�PDS�RI
WKHVH�����3&$V���3&$V�DUH�UHSUHVHQWHG�DV�D�VHULHV�RI�QRGHV��FRQQHFWHG�E\�WUDQVPLVVLRQ�LQWHUWLHV
ZKRVH�FDSDFLWLHV�DUH�VSHFLILHG�EDVHG�RQ�WUDQVIHU�FDSDELOLWLHV�UHSRUWHG�WR�)(5&���7KHUH�DUH�DOPRVW
����WUDQVPLVVLRQ�OLQNV�LQ�32(06���1HZ�WUDQVPLVVLRQ�DGGLWLRQV�DUH�OLPLWHG�WR�PDLQWHQDQFH�DQG
WKRVH�DVVRFLDWHG�ZLWK�WKH�FRQVWUXFWLRQ�RI�QHZ�JHQHUDWLQJ�DVVHWV���6XSSO\�UHVRXUFHV�ZLWKLQ�HDFK
3&$��FRQVLVWLQJ�RI�XWLOLW\�SODQWV��H[HPSW�ZKROHVDOH�JHQHUDWRUV��WUDGLWLRQDO�DQG�QRQ�WUDGLWLRQDO
FRJHQHUDWRUV��DQG�ILUP�SRZHU�FRQWUDFWV��DUH�UHSUHVHQWHG�LQ�FRQVLGHUDEOH�GHWDLO���([LVWLQJ�ILUP
SRZHU�ZKROHVDOH�FRQWUDFWV�IRU�JHQHUDWLRQ�RU�FDSDFLW\�DUH�W\SLFDOO\�DVVXPHG�WR�UHPDLQ�LQ�SODFH��EXW
D�XVHU�RSWLRQ�LV�DYDLODEOH�IRU�FDQFHOLQJ�WKH�H[LVWLQJ�FRQWUDFWV���3ODQW�FKDUDFWHULVWLFV��VXFK�DV
FDSDFLW\��KHDW�UDWH��DQG�IRUFHG�DQG�PDLQWHQDQFH�RXWDJH�UDWHV��DUH�UHSUHVHQWHG�EDVHG�RQ�GDWD�LQ�(,$

ILOLQJV�DQG�1(5&�*HQHUDWLQJ�$YDLODELOLW\�'DWD�6\VWHP��*$'6��GDWD��75$'(/(&�LQFRUSRUDWHV
ILQDQFLDO��RSHUDWLRQDO��DQG�SK\VLFDO�GDWD�UHSUHVHQWLQJ�YLUWXDOO\�HYHU\�VLJQLILFDQW�RSHUDWLQJ�HOHFWULF
XWLOLW\�LQ�WKH�86$�DQG�WKH�WUDQVPLVVLRQ�LQWHUWLHV�DPRQJ�WKHP�

Plant Groupings and Dispatch

7KH�SODQW�LQSXW�ILOH�WR�WKH�PRGHO�FRQVLVWV�RI�YLUWXDOO\�DOO�XQLWV�LQ�H[LVWHQFH�LQ�WKH�8�6��LQ�WKH�PRVW
UHFHQW�KLVWRULFDO�\HDU���(DFK�XQLW�LQ�WKH�SODQW�LQSXW�ILOH�LV�FRPELQHG�ZLWK�OLNH�XQLWV�WR�IRUP
GLVSDWFKDEOH�JURXSV���7KH�SURFHVV�RI�FRPELQLQJ�XQLWV�LV�IOH[LEOH��EXW�DW�D�PLQLPXP��FRPELQHG
XQLWV�VHUYH�WKH�VDPH�GHPDQG�UHJLRQ�DQG�DUH�SK\VLFDOO\�ORFDWHG�LQ�WKH�VDPH�VXSSO\�UHJLRQ��XVH�WKH
VDPH�IXHOV�ZLWK�WKH�VDPH�W\SH�RI�SULPH�PRYHU�DQG�KDYH�WKH�VDPH�LQ�VHUYLFH�SHULRG���'LVSDWFKDEOH
FDSDFLW\�JURXSV�DOVR�KDYH�VLPLODU�KHDW�UDWHV�DQG�UHQHZDEOH�JURXSV�KDYH�VLPLODU�XWLOL]DWLRQ�SDWWHUQV�
&XUUHQWO\��WKHUH�DUH�RYHU�������SODQW�JURXSLQJV�XVHG�LQ�WKH�PRGHO���7KHUH�DUH����GLVSDWFKDEOH�SODQW
JURXSLQJV�SHU�3&$�RQ�DYHUDJH��ZLWK�ODUJHU�3&$V�KDYLQJ�DV�PDQ\�DV�����SODQW�JURXSV���$�PHULW
RUGHU�GLVSDWFK�DOJRULWKP�LV�LQLWLDOO\�HPSOR\HG�WR�GHWHUPLQH�JHQHUDWLRQ�LQ�HDFK�WLPH�VHJPHQW�SULRU
WR�WUDGH�
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Trade

1HWZRUN�LQWHUUHJLRQDO�WUDGH�LV�VROYHG�WR�PD[LPL]H�WKH�HFRQRPLF�JDLQV�IURP�WUDGH�E\�RUGHULQJ�WKH
WUDGHV�LQ�GHVFHQGLQJ�RUGHU�VWDUWLQJ�ZLWK�WKH�WUDGH�WKDW�FRQWULEXWHV�WKH�ODUJHVW�HIILFLHQF\�JDLQV�ILUVW�
6XFFHHGLQJ�WUDGHV�FRQWLQXH�XQWLO�DYDLODEOH�WUDQVPLVVLRQ�RSSRUWXQLWLHV�RU�DOO�WKH�SRVVLEOH�JDLQV�DUH
H[KDXVWHG���7KH�SULPDU\�HFRQRPLF�DQG�SK\VLFDO�OLPLWV�WR�WUDGH�DUH�LPSRVHG�YLD�DOWHUQDWLYH
VFHQDULRV�RI�WUDQVPLVVLRQ�IHHV��ORVVHV��WUDQVPLVVLRQ�FDSDFLW\��DQG�KXUGOH�UDWHV��7KXV��LQWHJUDWHG
LQWHUUHJLRQDO�WUDGH�LV�PRGHOHG�WR�RSHUDWH�LQ�PXFK�WKH�VDPH�IDVKLRQ�DV�D�IXOO�IOHGJHG��WLPH�EORFN
SRZHU�DXFWLRQ�ZRXOG�RSHUDWH�

Transmission Costs and Capacity

7UDQVPLVVLRQ�FDSDFLW\�LV�PHDVXUHG�RQ�D�ILUVW�FRQWLQJHQF\�EDVLV�FRQVLVWHQW�ZLWK�WKH�HVWDEOLVKHG
1(5&�UXOHV���7UDQVPLVVLRQ�FKDUJHV�DUH�FDOFXODWHG�RQ�DSSUR[LPDWLRQV�RI�VWUDLJKW�OLQH�
VLPXOWDQHRXVO\�DYDLODEOH�SDWKV�WR�SURMHFW�WKH�YROXPH�DQG�FRVWV�RI�HOHFWULFLW\�WUDGH��7UDQVPLVVLRQ
FRVWV�DUH�UHIOHFWHG�WKURXJK�UHSUHVHQWDWLRQ�RI�WUDQVPLVVLRQ�WDULIIV�ZKLFK�FDQ�EH�LPSOHPHQWHG�RQ�D
3&$�RU�UHJLRQDO�OHYHO�DQG�WUDQVPLVVLRQ�ORVVHV�ZKLFK�DUH�PRGHOHG�DV�D�QRQ�OLQHDU��GLVWDQFH�VHQVLWLYH
PHDVXUH���,Q�DGGLWLRQ��D�XVHU�VSHFLILHG�´KXUGOH�OHYHOµ�LV�LQSXW�WR�OLPLW�WUDQVDFWLRQV�WR�WKRVH�WKDW
SURYLGH�D�VSHFLILHG�PLQLPXP�OHYHO�HFRQRPLF�JDLQ���7KH�KXUGOH�UDWH�FDQ�EH�DGMXVWHG�WR�UHIOHFW
UHGXFWLRQV�LQ�SRWHQWLDO�LQHIILFLHQFLHV�DQG�WUDQVDFWLRQV�FRVWV�DV�PDUNHWV�SURYLGH�JUHDWHU�LQFHQWLYHV
WR�H[SORLW�SURILWDEOH�WUDGHV���7KH�PDUNHW�VLPXODWLRQ�LV�FRQGXFWHG�ZLWKLQ�HDFK�RI�WKH����WLPH�DQG
VHDVRQ�ORDG�VOLFHV�WKDW�DUH�PRGHOHG�DQG�WKH�FKURQRORJLFDO�VLPXOWDQHLW\�LV�PDLQWDLQHG�

Figure 3: Illustrative TRADELEC   Regional Detail

103 Montana Power Co.
104 Sierra Pacific Power Co.
105 Bonneville Power Admin-PMRB
106 PUD #1 of Chelan County
107 PUD #2 of Grant County
108 Portland General Electric Co.
109 Puget Sound Power & Light Co.
110 City of Seattle

111 Tacoma Dept. of Public Utilities
112 Washington Water Power Co.
113 Pacificorp
114 PUD #1 of Douglas County
115 Idaho Power Company
116 City of Los Angeles
117 Southern California Edison Co.

126 Salt River Proj. Ag I & P District
127 USDOE-WAPA-Lower Colorado
128 Imperial Irrigation District
132 British Columbia (INT'L)
138 Alberta (INT'L)
139 Mexico (INT'L)

118 Pacific Gas & Electric Co.
119 Nevada Power Co.
120 San Diego Gas & Electric Co.
121 City of Pasadena
122 Arizona Public Service Co.
123 El Paso Electric Co.
124 Tucson Eletric Power Co.
125 Public Service Company of NM

WSCC (AZN, CNV, NWP, RMPA)

100 USDOE-WAPA-Upper Colorado
101 Public Service Co. of Colorado
102 USDOE-WAPA-Lower Missouri

Western Systems Coordinating Council

MAPP

Mid-Continent Area Power Pool

64 Dairyland Power Coop
65 S. Minnesota Mun. Pwr. Agny
66 Interstate Power Co.
67 Muscatine Power & Water
68 Midwest Power Systems, Inc.
69 IES Utilties
70 Iowa-Illinois Gas & Electric Co.
71 Minnesota Power & Light Co.
72 Lincoln Electric System

73 Nebraska Pub. Pwr Dist.
74 Omaha Pub. Pwr District
75 Northern States Power Co.
76 Otter Tail Power Co.
77 United Power Association
78 USDOE-WAPA-Upper Missouri Reg.
133 Manitoba (INT'L)
137 Saskatchewan (INT'L)

60 Madison Gas & Electric Co. 
61 Upper Pennisula Power Co.
62 Wisconsin Power & Light Co. 
63 Wisconsin Public Service Corp.

Mid-America Interconnected Network

57 Illinois Power Co. 
58 Union Electric Co. 
59 Wisconsin Electric Power Co.

52 Commonwealth Edison Co. 
53 Southern Illinois Power Coop 
54 Springfield Water Light & Power
55 Central Illinois Light Co. 
56 Central Illinois Public Service Co.

MAIN (EM, NI, SCI, WUM)

ERCOT

Electric Reliability Council of Texas

50 Texas Utilities Electric Co.
51 Houston Lighting & Power Co.

42 West Texas Utilities Co.
43 Central Power & Light Co.
44 City of Austin
45 Lower Colorado River Authority
46 City of San Antonio
47 South Texas Electric Coop, Inc.
48 Texas Municipal Power Agency
49 Brownsville Public Utitlities Board

Southwest Power Pool

10 Grand River Dam Authority

1 Entergy
2 Louisiana Energy & Power Authority
3 Lafayette Utilties System
4 Cajun Electric Power Coop, Inc.
5 Central Louisiana Electric Co.
6 Oklahoma Gas  & Electric Co.
7 Southwestern Power Admin.

SPP (N, SE, WC)

8 Southwestern Public Service Co.
9 Western Farmers Electric Coop, Inc.

40 Public Service Co. of Oklahoma
41 Southwestern Electric Power Co.

11 Kansas City Power & Light Co.
12 Utilicorp United, Inc.
13 Emprire District Electric Co.
14 Kansas Gas & Electric Co.

SERC (FL, SOC, TVA, VACAR)

Southeastern Electric Reliability Council

28 Seminole Electric Coop, Inc.
29 Florida Power Corp.

35 Duke Power Company
36 South Mississippi Elect. Power Assn.
37 Alabama Electric Coop, Inc.
38 Southern Company Services, Inc.
39 Tennesse Valley Authority

30 City of Homestead
31 South Carolina Electric & Gas Co.
32 South Carolina Public Serv. Authority
33 Virginia Electric & Power Co.
34 Carolina Power & light Co.

20 City of Tallahassee 
21 City of Gainesville / Tampa Electric
22 Florida Power & Light Co.
23 Utilities Comm., New Smyrna Beach
24 Fort Pierce Utilities Authroity
25 Jacksonville Electric Authority
26 City of Key West
27 City of Lake Worth

SPP

MAAC

Mid-Atlantic Area Council

97 New England Power Exchange 
98 New York Power Pool
134 Ontario (INT'L)
135 Quebec (INT'L)
135 New Brunswick (INT'L)

Northeast Power Coordinating Council

NPCC (NEPX, NYPP)

15 Western Resources
16 St. Joseph Light & Power Co.
17 Sunflower Electric Power Corp.
18 Associated Electric Coop, Inc.
19 City of Kansas City

92 Louisville Gas & Electric Co.
93 Michigan Power Pool
94 Northern Indiana Public Serv. Co.

95 Ohio Edison Co.
96 Southern Indiana Gas & Electric Co.

99 Pennsylvania, NJ, MD Interconn.

79 Allegheny Power Service Corp.
80 Ohio Valley Electric Corp.
81 American Electric Power Co.
82 Big River Electric Corp.
83 Centerior Energy Corp.
84 Public Service Co. of IN
85 Cincinnati Gas & Electric Co.
86 Hoosier Energy REC, Inc.

ECAR

East Central Area Reliability Coord. Agreement

87 Dayton Power & Light Co.
88 Duquesne Light Co.
89 Indianapolis Power & Light Co.
90 East Kentucky Power Coop, Inc.
91 Kentucky Utilities Co.
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Capacity Planning

New Capacity Additions and Technology Selection

,Q�DGGLWLRQ�WR�GLVSDWFKLQJ�H[LVWLQJ�FDSDFLW\�DQG�WUDGLQJ�DPRQJ�UHJLRQV��QHZ�FDSDFLW\�DGGLWLRQV�DUH
IRUHFDVWHG�E\�WKH�PRGHO���7KH�QHZ�FDSDFLW\�SODQQLQJ�PHWKRGRORJ\�LV�YHU\�VLPLODU�WR�WKDW�RI�WKH
1(06�HOHFWULFLW\�VHFWRU���7KH�FRQVWUXFWLRQ�RI�DOO�QHZ�IDFLOLWLHV�LV�SURILW�PRWLYDWHG�EDVHG�RQ
DQWLFLSDWHG�GHPDQG�JURZWK�DQG�FRPSHWLWLYH�FRVW�FRQGLWLRQV�FDXVHG�E\�FDSDFLW\�VKRUWDJHV��%HFDXVH
RI�WKH�KLJKHU�ULVN�DVVRFLDWHG�ZLWK�DQ�XQUHJXODWHG�PDUNHW��WKH�FRVW�RI�FDSLWDO�LV�DVVXPHG�WR�EH
KLJKHU�WKDQ�KLVWRULFDO�YDOXHV�IRU�WKH�LQGXVWU\���,Q�D�FRVW�RI�VHUYLFH�FDVH��DOO�QHZ�FDSDFLW\�LV�DVVXPHG
WR�EH�FRQVWUXFWHG�E\�([HPSW�:KROHVDOH�*HQHUDWRUV��(:*V��ZKLFK�VHOO�XQGHU�ORQJ�WHUP�FRQWUDFWV
WR�XWLOLWLHV���1HZ�FDSDFLW\�SODQQLQJ�RFFXUV�DW�WKH�1(5&�UHJLRQDO�OHYHO��DQG�QHZ�SODQWV�DUH�DOORFDWHG
WR�LQGLYLGXDO�3&$V�EDVHG�RQ�WKHLU�UHODWLYH�SULFHV��V\VWHP�ORDGV��DQG�VKRUWIDOO�RI�FDSDFLW\��LI�DQ\��

7KH�FKRLFH�RI�QHZ�WHFKQRORJ\�VHOHFWLRQ�IRU�QHZ�FDSDFLW\�LV�WKH�VDPH�DV�LQ�WKH�1(06�HOHFWULFLW\
VHFWRU���7KH�H[SDQVLRQ�DOJRULWKP�PLQLPL]HV�WKH�H[SHFWHG�FRVW�RI�PHHWLQJ�DQWLFLSDWHG�IXWXUH�ORDG�
,Q�RUGHU�WR�UHIOHFW�WKDW�WKHUH�ZLOO�EH�VLWH�VSHFLILF�GLIIHUHQFHV�LQ�FRVWV�ZLWKLQ�D�SODQQLQJ�UHJLRQ��WKH
PRGHO�LQFOXGHV�D�ORJLW�EDVHG�VKDULQJ�PHFKDQLVP���,Q�WKLV�ZD\�WHFKQRORJLHV�WKDW�DUH�VOLJKWO\�PRUH

H[SHQVLYH�ZLOO�UHFHLYH�VRPH�PDUNHW�VKDUH���7KH�75$'(/(&�FDSDFLW\�SODQQLQJ�PRGXOH�DOVR
LQFOXGHV�D�IHDWXUH�WKDW�DOORZV�JRDOV�IRU�UHQHZDEOH�EXLOGV�WR�EH�VSHFLILHG�H[RJHQRXVO\�

Explicit Treatment of Economic Retirements

32(06�KDV�DQ�H[SOLFLW�WUHDWPHQW�RI�HFRQRPLF�UHWLUHPHQWV���5HWLUHPHQWV�RI�H[LVWLQJ�FDSDFLW\�RFFXU
ZKHQ�SODQW�RSHUDWLQJ�FRVWV�FDQQRW�EH�UHFRYHUHG�WKURXJK�PDUNHW�EDVHG�SULFHV����7KH�HFRQRPLF
UHWLUHPHQW�GHFLVLRQ�IRU�DOO�JHQHUDWLQJ�SODQWV�LV�EDVHG�RQ�ERWK�VKRUW�WHUP�DQG�ORQJ�WHUP�FULWHULD�
7KH�VKRUW�WHUP�UHTXLUHPHQW�LV�WKDW�SODQWV�FDQ�FRYHU�WKHLU�´JRLQJ�IRUZDUGµ�FRVWV��ZKLFK�LQFOXGH�DOO
2	0�FRVWV�DQG�DQQXDO�FDSLWDO�DGGLWLRQV��E\�WKH�UHYHQXH�WKH\�UHFHLYH�WKURXJK�WKH�PDUJLQDO�FRVW
�0&3��LQ�WKH�ZKROHVDOH�PDUNHW���,I�D�SODQW�FDQQRW�FRYHU�WKHVH�FRVWV��LW�EHFRPHV�D�FDQGLGDWH�IRU
HDUO\�UHWLUHPHQW���7KH�VHFRQG�FRQVLGHUDWLRQ�LV�WKH�FRVW�RI�EXLOGLQJ�QHZ�JHQHUDWLQJ�FDSDFLW\���,Q�WKH
FDSDFLW\�SODQQLQJ�PRGXOH��DOO�H[LVWLQJ�XQLWV�PXVW�SD\�WKHLU�JRLQJ�IRUZDUG�FRVWV�LI�WKH�FDSDFLW\�LV�WR
EH�XVHG�RYHU�WKH�IXOO�SODQQLQJ�KRUL]RQ���7KXV�WKH�SODQQLQJ�PRGXOH�KDV�WKH�RSSRUWXQLW\�WR
HFRQRPLFDOO\�UHWLUH�DQ\�RU�DOO�RI�WKH�H[LVWLQJ�XQLWV�DQG�LQVWHDG�EXLOG�QHZ�FDSDFLW\���,I�WKH�SODQQLQJ
PRGXOH�GRHV�GHFLGH�WR�HFRQRPLFDOO\�UHWLUH�D�XQLW�DQG�WKLV�VDPH�XQLW�GLG�QRW�FRYHU�LWV�YDULDEOH�FRVWV
LQ�WKH�ODVW�IRUHFDVW�\HDU��LW�LV�UHWLUHG���$�SODQW�PXVW�EH�XQHFRQRPLF�LQ�ERWK�WKH�VKRUW�WHUP�DQG
ORQJ�WHUP�WR�EH�UHWLUHG�

1XFOHDU�SRZHU�SODQWV�DUH�WUHDWHG�VRPHZKDW�GLIIHUHQWO\�LQ�WKDW�WKH\�DUH�DVVXPHG�WR�UHTXLUH�D�PDMRU
FDSLWDO�H[SHQGLWXUH�DIWHU����\HDUV�RI�RSHUDWLRQ���,Q�DGGLWLRQ�WKH\�KDYH�WKH�RSSRUWXQLW\�WR�PDNH�DQ
LQYHVWPHQW�DW�WKH�HQG�RI�WKHLU����\HDU�OLFHQVHV�WR�OLIH�H[WHQG�WKH�SODQW�IRU�DQRWKHU����\HDUV���7KLV
PHWKRGRORJ\�ZDV�DGRSWHG�IURP�WKH�1(06�$(2���YHUVLRQ�RI�WKH�PRGHO�
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Pricing

75$'(/(&�FDQ�UHSUHVHQW�HLWKHU�FRVW�RI�VHUYLFH�RU�FRPSHWLWLYH�SULFLQJ��LQ�UHWDLO�PDUNHWV���7KH
FRVW�RI�VHUYLFH�SULFLQJ�UHIOHFWV�ILQDQFLDO�LQIRUPDWLRQ�DJJUHJDWHG�IURP�ILOLQJV�PDGH�E\�LQYHVWRU�
RZQHG��SXEOLF��IHGHUDO��DQG�FRRSHUDWLYHO\�RZQHG�XWLOLWLHV����&RPSHWLWLYH�UDWHV�DUH�EDVHG�RQ
XQEXQGOHG�WLPH�VSHFLILF�JHQHUDWLRQ�SULFHV��DQG�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�SULFHV���7KHVH�ODWWHU
DUH�DVVXPHG�WR�UHPDLQ�FRVW�RI�VHUYLFH�RU�FDQ�EH�VHW�WR�UHIOHFW�3HUIRUPDQFH�%DVHG�5DWHPDNLQJ�
ZKHUH�DQ�LQFHQWLYH�LV�LQFOXGHG�WR�UHGXFH�FRVWV�

7KH�FRPSHWLWLYH�JHQHUDWLRQ�SULFH�LV�FRPSRVHG�RI�WKH�PDUJLQDO�FRVW��DQFLOODU\�FKDUJHV��D�UHQHZDEOH
SRUWIROLR�VWDQGDUG��536��SUHPLXP�LI�DSSOLFDEOH��DQG�VWUDQGHG�FRVWV���7KH�VWUDQGHG�FRVWV�FRQVLVW�RI
GHFRPPLVVLRQLQJ�FRVWV��UHJXODWRU\�DVVHWV��DQG�JHQHUDWLQJ�DVVHWV���7KH�PDUJLQDO�JHQHUDWLRQ�SULFH�LQ
HDFK�SRZHU�FRQWURO�DUHD��3&$��LV�HVWDEOLVKHG�WKURXJK�D�VHFRQG�SULFH�DXFWLRQ���7KH�SULFH�LQ�HDFK�RI
���WLPH�DQG�VHDVRQ�ORDG�VOLFHV�HTXDOV�WKH�PDUJLQDO�FRVW�RU�ELG�SULFH�RI�WKH�QH[W�OHDVW�H[SHQVLYH
RSWLRQ�LQ�WKH�PHULW�RUGHU�DERYH�WKH�ODVW�XQLW�VHOHFWHG�WR�RSHUDWH���7KLV�QH[W�PDUJLQDO�XQLW�FRXOG�EH
QDWLYH�WR�WKH�3&$�RU�GHWHUPLQHG�WKURXJK�WUDGH�ZLWK�RWKHU�3&$·V���7KH�FRPSHWLWLYH�ELG�SULFH�IRU
HDFK�XQLW�LV�DVVXPHG�WR�EH�LWV�PDUJLQDO�FRVW�LQ�DFFRUG�ZLWK�WKH�VWDQGDUG�FKDUDFWHUL]DWLRQ�RI
SHUIHFWO\�FRPSHWLWLYH�PDUNHWV���7KH�PDUJLQDO�FRVWV�DUH�WKH�VXP�RI�WKH�IXHO�FRVWV�DQG�WKH�YDULDEOH
SRUWLRQ�RI�RSHUDWLQJ�DQG�PDLQWHQDQFH��2	0��FRVWV���7KH�FRQVXPHU·V�DYHUDJH�SULFH�IRU�JHQHUDWLRQ
LV�GHSHQGHQW�RQ�WKH�ORDG�VKDSH�RI�GHPDQG���)RU�H[DPSOH��LQGXVWULDO�SULFHV�ZLOO�EH�WKH�ORZHVW
EHFDXVH�WKHLU�GHPDQGV�DUH�UHODWLYHO\�FRQVWDQW�DQG�D�VPDOOHU�SURSRUWLRQ�RI�WKHLU�SXUFKDVHV�ZLOO�EH�DW
SHDN��DV�FRPSDUHG�WR�UHVLGHQWLDO�DQG�FRPPHUFLDO�FXVWRPHUV�

Fixed and Variable O&M Costs

7KH�KLVWRULFDO�GLVWLQFWLRQ�EHWZHHQ�IL[HG�DQG�YDULDEOH�2	0�FRVWV�LV�TXLWH�DUELWUDU\���)RU�WKLV�UHDVRQ
WKH�32(06�LQLWLDOO\�SXWV�DOO�2	0�FRVWV�LQWR�D�IL[HG�2	0�DFFRXQW�DQG�DOORZV�WKH�XVHU�WR
GHWHUPLQH�KRZ�PXFK�RI�WKH�IL[HG�FRVWV�VKRXOG�EH�FRQVLGHUHG�YDULDEOH���,Q�DGGLWLRQ��KLVWRULFDO
OHYHOV�RI�2	0�FRVWV�DUH�H[SHFWHG�WR�EH�UHGXFHG�RYHU�WLPH�GXH�WR�WKH�SUHVVXUHV�RI�FRPSHWLWLRQ�
7KH�32(06�LQFOXGHV�D�IHDWXUH�WKDW�DOORZV�WKH�XVHU�WR�VSHFLI\�2	0�FRVW�WDUJHWV�E\�SODQW�W\SH
DORQJ�ZLWK�D�VSHFLILFDWLRQ�RI�D�SHUFHQWDJH�SURJUHVV�WRZDUGV�WKDW�WDUJHW�E\�SODQW�W\SH�DQG�\HDU�
&RPSHWLWLYH�SUHVVXUHV�DUH�DOVR�H[SHFWHG�WR�VSLOO�RYHU�LQWR�WKH�UHJXODWHG�VHJPHQW�RI�WKH�LQGXVWU\�
7KH�32(06�DOVR�DOORZV�WKH�XVHU�WR�VSHFLI\�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�SURGXFWLYLW\
LPSURYHPHQWV���&RPSHWLWLRQ�LV�DOVR�H[SHFWHG�WR�UHVXOW�LQ�KHDW�UDWH�LPSURYHPHQWV��ZKLFK�DIIHFW�WKH
JHQHUDWLRQ�SULFH���32(06�LQFOXGHV�D�IHDWXUH�WKDW�DOORZV�WKH�XVHU�WR�VSHFLI\�WDUJHW�KHDW�UDWHV�E\
SODQW�W\SH�DORQJ�ZLWK�D�VSHFLILFDWLRQ�RI�D�SHUFHQWDJH�LPSURYHPHQW�WRZDUGV�WKDW�WDUJHW�E\�SODQW
W\SH�DQG�\HDU�

                                                
��:KLOH�75$'(/(&��FDQ�HVWLPDWH�FRPSHWLWLYH�SULFHV�XQGHU�DOWHUQDWLYH�DSSURDFKHV��WKH�FRPSHWLWLYH�SULFLQJ
DSSURDFK�XVHG�LQ�32(06�LV�LPSOHPHQWHG�DV�D�VHFRQG�SULFH�DXFWLRQ�
��7KH�LQIRUPDWLRQ�LV�GUDZQ�IURP�IHGHUDO�ILOLQJV�LQFOXGLQJ�)(5&�)RUP����(,$�)RUP�����DQG�586�)RUPV���DQG
���
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Ancillary Charges for System Reliability

,Q�FRPSHWLWLYH�VFHQDULRV��LW�LV�DVVXPHG�WKDW�DQFLOODU\�FKDUJHV�DUH�SDLG�E\�,QGHSHQGHQW�6\VWHP
2SHUDWRUV��,62V��WR�JHQHUDWRUV�LQ�RUGHU�WR�PDLQWDLQ�WKH�V\VWHP�UHOLDELOLW\���7KH�WRWDO�H[SHQGLWXUHV
DUH�GHWHUPLQHG�E\�WKH�DPRXQW�RI�UHYHQXH�WKDW�RZQHUV�RI�QHZ�SHDNLQJ�FDSDFLW\�QHHG�LQ�DGGLWLRQ�WR
WKH�PDUNHW�ELG�SULFH�LQ�RUGHU�WR�FRYHU�DOO�WKHLU�FRVWV��LQFOXGLQJ�WKHLU�IL[HG�FRVWV���%HFDXVH�RI
UHVHUYH�PDUJLQ�UHTXLUHPHQWV��VRPH�SODQWV�ZLOO�EH�FRQVWUXFWHG�WKDW�ZLOO�QRW�RSHUDWH�YHU\�PXFK��LI�DW
DOO��EXW�DUH�QHHGHG�IRU�UHOLDELOLW\����7KLV�DGGLWLRQDO�UHYHQXH�LV�WKHQ�SDLG�RQ�D�GROODU�SHU�NLORZDWW�\HDU
EDVLV�WR�DOO�FRPEXVWLRQ�WXUELQHV�DQG�FRPELQHG�F\FOH�SODQWV�LQ�WKH�UHJLRQ���%HFDXVH�WKH�PDUNHWV�DUH
FRPSHWLWLYH��WKH�,62·V�PXVW�SD\�DOO�XQLWV�WKH�VDPH�DPRXQW�DQG�FDQQRW�GLVFULPLQDWH�EHWZHHQ�QHZ
DQG�H[LVWLQJ�SODQWV���7KH�FRPEXVWLRQ�WXUELQHV�DQG�FRPELQHG�F\FOH�SODQWV�DUH�WKH�RQO\�RQHV�WKDW
UHFHLYH�WKH�SD\PHQW�EHFDXVH�WKH\�FDQ�PRVW�UHDGLO\�EH�FDOOHG�RQ�IRU�TXLFN�VWDUWXS�UHVHUYH�SXUSRVHV�

Renewable Portfolio Standard

7KH�32(06�KDQGOHV�WKH�UHQHZDEOH�SRUWIROLR�VWDQGDUG��536��DV�D�IHDWXUH�WKDW�FDQ�EH�LPSRVHG�RQ�D
FRPSHWLWLYH�VFHQDULR�DV�D�PLQLPXP�VKDUH�RI�JHQHUDWLRQ�WKDW�PXVW�EH�PHW�E\�QRQ�K\GUR�UHQHZDEOH
UHVRXUFHV���,Q�DGGLWLRQ�WKH�XVHU�FDQ�LPSRVH�D�SULFH�FDS�EDVHG�RQ�D�SUHPLXP�DERYH�WKH�PDUNHW
SULFH���7KH�UHQHZDEOH�UHVRXUFHV�WKDW�DUH�HOLJLEOH�FDQ�EH�VSHFLILHG�E\�WKH�XVHU��EXW�JHQHUDOO\�LQFOXGH
ZLQG��ELRPDVV��LQFOXGLQJ�FR�ILULQJ�DW�FRDO�ILUHG�SODQWV���VRODU�WKHUPDO��VRODU�39��JHRWKHUPDO��DQG�D
SRUWLRQ�RI�PXQLFLSDO�VROLG�ZDVWH���7KURXJK�WKH�1(06�UHQHZDEOH�PRGXOH��WKH�VXSSO\�RI�WKHVH
UHVRXUFHV�DUH�UHSUHVHQWHG�LQ�FRQVLGHUDEOH�GHWDLO���32(06�DOVR�LQFRUSRUDWHV�WKH�DELOLW\�WR�UHSUHVHQW
YDULRXV�UHQHZDEOH�WD[�RU�SURGXFWLRQ�FUHGLWV�

7KH�536�LV�WUHDWHG�DV�D�QDWLRQDO�JRDO��EHFDXVH�WKH�UHQHZDEOH�FUHGLWV�FDQ�EH�WUDGHG�DPRQJ
GLVWULEXWRUV�DQG�JHQHUDWRUV���$VVXPLQJ�WKH�HIIHFW�RI�D�QDWLRQZLGH�DXFWLRQ��WKH�PRVW�H[SHQVLYH�XQLW
QHHGHG�LV�WKH�RQH�WKDW�VHWV�WKH�SULFH��XQOHVV�D�SULFH�FDS�LV�DSSOLFDEOH�DQG�FRQVWUDLQLQJ���,Q�WKLV�FDVH
WKH�PDUJLQDO�SULFH�LQFOXGHV�FDSLWDO�FRVW�UHFRYHU\�DQG�LV�QHW�RI�WKH�PDUNHW�SULFH�UHFHLYHG���7KXV��WKH
WRWDO�FRVW�RI�WKH�536�HTXDOV�WKH�PD[LPXP�RI�WKH�PDUJLQDO�UHQHZDEOH�FRVW�SUHPLXP�RQ�D�GROODU�SHU
NLORZDWW�KRXU�EDVLV�RU�WKH�FDS�WLPHV�WKH�WRWDO�UHQHZDEOH�JHQHUDWLRQ�LQ�HDFK�\HDU���,W�LV�DVVXPHG�WKDW
WKLV�FRVW�LV�FKDUJHG�HTXDOO\�WR�DOO�FXVWRPHUV�LQ�DOO�UHJLRQV�RI�WKH�FRXQWU\�

Stranded Assets and Costs

$�GLVWLQJXLVKLQJ�IHDWXUH�RI�WKH�32(06�PRGHO�LV�LWV�IOH[LEOH�LQWHUQDO�WUHDWPHQW�RI�VWUDQGHG�FRVWV�LQ
LWV�SULFLQJ�WKURXJK�WKH�WUDQVLWLRQ�SHULRG���6WUDQGHG�JHQHUDWLRQ�DVVHWV�DUH�WKRVH�WKDW�KDYH�UHPDLQLQJ
FDSLWDO�FRVWV�WKDW�FDQQRW�EH�UHFRYHUHG�WKURXJK�FRPSHWLWLYH�SULFHV��8QOLNH�PDQ\�PRGHOV��LQ
32(06�WKH�VWUDQGHG�FRVWV�DUH�FRPSXWHG�DW�WKH�FRPSDQ\�OHYHO��ZKHUH�HDFK�FRPSDQ\·V�DVVHWV�ZLWK
EHORZ�PDUNHW�FRVWV�RIIVHW�WKRVH�WKDW�DUH�DERYH�PDUNHW���,Q�WKH�32(06�&RPSHWLWLYH�FDVH��UHFRYHU\
RI�WKHVH�FRVWV�LV�VHW�E\�WKH�XVHU�E\�VSHFLI\LQJ�WKH�SHUFHQWDJH�RI�UHFRYHU\��WKH�UHFRYHU\�SHULRG��WKH
GLVFRXQW�UDWH��DQG�WKH�VWDUW�\HDU�RI�UHFRYHU\���,Q�DGGLWLRQ��WKH�XVHU�DOVR�VHWV�WKH�DOORFDWLRQ�PHWKRG
IRU�UHFRYHU\�E\�FXVWRPHU�FODVV�
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Environmental Emissions

7KH�HQYLURQPHQWDO�FRQVHTXHQFHV�RI�HOHFWULF�UHVWUXFWXULQJ�DUH�RI�LQWHUHVW�WR�SROLF\�PDNHUV���0DQ\
IDFWRUV�DUH�H[SHFWHG�WR�KDYH�DQ�LPSDFW�RQ�HPLVVLRQV��LQFOXGLQJ�LQFUHDVHG�WUDGLQJ��VKLIWV�LQ�WKH�PL[
RI�FDSDFLW\�DGGLWLRQV�DQG�UHWLUHPHQWV��LPSURYHPHQWV�LQ�RSHUDWLQJ�HIILFLHQFLHV��DQG�FKDQJHV�LQ
HOHFWULFLW\�GHPDQGV���,Q�DGGLWLRQ��FXUUHQW�UHJXODWRU\�SROLF\�IRU�VXOIXU�GLR[LGH��62���DQG�QLWURJHQ
R[LGH��12[��FRQWURO�ZLOO�LQIOXHQFH�FRVWV�DQG�PD\�DIIHFW�SODQW�GLVSDWFK�

7KH�&OHDQ�$LU�$FW�$PHQGPHQWV��&$$$��RI������HVWDEOLVKHG�D�FDS�IRU�62��HPLVVLRQ�IURP�QRQ�
JUDQGIDWKHUHG�HOHFWULF�JHQHUDWRUV���2SWLRQV�IRU�FRPSOLDQFH�LQFOXGH�UHWURILWWLQJ�XQLWV�ZLWK�IOXH�JDV
GHVXOIXUL]DWLRQ��)*'��HTXLSPHQW��VZLWFKLQJ�WR�ORZHU�VXOIXU�IXHOV��UHGXFLQJ�XWLOL]DWLRQ�RI�KLJK�62�

HPLWWHUV�RU�WUDGLQJ�HPLVVLRQ�DOORZDQFHV���7KH�62��FDS�LV�UHSUHVHQWHG�LQ�32(06��DQG�WKH�PRGHO
VHOHFWV�WKH�OHDVW�FRVWO\�ZD\�RI�DFKLHYLQJ�LW�

7KH�&$$$�DOVR�UHVWULFWV�12[�HPLVVLRQV�IURP�JHQHUDWRUV�LQ�WZR�SKDVHV���,Q�32(06�HDFK�SODQW�LV
DVVXPHG�WR�PHHW�LWV�3KDVH�,�RU�3KDVH�,,�WDUJHW�E\�FKRRVLQJ�WKH�ORZHVW�FRVW�WHFKQRORJ\�RU
FRPELQDWLRQ�RI�WHFKQRORJLHV�UHTXLUHG�WR�PHHW�LWV�WDUJHW��7KH�WHFKQRORJ\�RSWLRQV�LQFOXGH
FRPEXVWLRQ�FRQWUROV��VHOHFWLYH�QRQ�FDWDO\WLF�UHGXFWLRQ��61&5���DQG�VHOHFWLYH�FDWDO\WLF�UHGXFWLRQ
�6&5����7KH�FRPEXVWLRQ�FRQWUROV�ZHUH�VHOHFWHG�E\�SODQW�W\SH�IURP�FKRLFHV�RI�FRDO�UHEXUQLQJ��ORZ
12[�EXUQHUV�ZLWK�DQG�ZLWKRXW�RYHUILUH�DLU��DQG�ORZ�12[�FRDO�DQG�DLU�QR]]OHV�

7KH�PRGHO�DOVR�LQFRUSRUDWHV�WKH�6HSWHPEHU������ILQDO�UXOHPDNLQJ�HVWDEOLVKLQJ�FDSV�RQ�R]RQH
VHDVRQ�HPLVVLRQV�RI�12[��LQ����(DVWHUQ�6WDWHV�DQG�WKH�'LVWULFW�RI�&ROXPELD�DVVXPLQJ
WKDW�WUDGLQJ�DPRQJ�VRXUFHV�LV�SHUPLWWHG���7KH�HPLVVLRQV�FDS�LV�DGGHG�DV�D�FRQVWUDLQW�WR�WKH�OLQHDU
SURJUDPPLQJ��/3��FDSDFLW\�H[SDQVLRQ�PRGXOH���$Q�HPLVVLRQV�UHGXFWLRQ�´VXSSO\µ�FXUYH�LV
FRQVWUXFWHG�E\�UDQNLQJ�HDFK�XQLW·V�FRQWURO�RSWLRQV��FRPEXVWLRQ�FRQWUROV��61&5��6&5�RU�D
FRPELQDWLRQ�RI�FRPEXVWLRQ�DQG�SRVW�FRPEXVWLRQ�FRQWUROV��E\�FRVW�SHU�WRQ�UHGXFHG��7KH�XVH�RI
WKH�VXSSO\�FXUYH�DOORZV�WKH�FRQVLGHUDWLRQ�RI�WKH�FRQWURO�FRVWV�RI�LQGLYLGXDO�XQLWV�ZLWKRXW
LQFUHDVLQJ�WKH�/3�WR�DQ�XQPDQDJHDEOH�VL]H���7KH�/3�WKHQ�FKRRVHV�WKH�OHYHO�RI�HPLVVLRQV�UHGXFWLRQV
DQG�JHQHUDWLRQ�E\�IXHO�WKDW�PHHWV�WKH�12[�FDS��RWKHU�FRQVWUDLQWV�VXFK�DV�WKH�62��FDS��DQG�GHPDQG
UHTXLUHPHQWV�DW�WKH�ORZHVW�FRVW���7KH�ORZHVW�FRVW�VROXWLRQ�PD\�LQFOXGH�WKH�UHWLUHPHQW�RI�SODQWV�DV
ZHOO�

7KHUH�LV�DOVR�DQ�RSWLRQ�WR�UHTXLUH�HDFK�XQLW�WR�PHHW�D�VSHFLILF�HPLVVLRQV�WDUJHW�ZLWKRXW�WKH
RSSRUWXQLW\�IRU�WUDGH���6LPLODU�WR�WKH�&$$$�LPSOHPHQWDWLRQ��WKH�ORZHVW�FRVW�WHFKQRORJ\�WR�PHHW
WKH�UHTXLUHG�UDWH�LV�VHOHFWHG���,I�WKH�FRVW�LV�VXIILFLHQWO\�KLJK��WKH�SODQW�ZLOO�UHWLUH�LQVWHDG�

7KH�32(06�PRGHO�WUDFNV�FDUERQ�HPLVVLRQV�IURP�DOO�VRXUFHV�RI�WKH�HFRQRP\���7KH�XVHU�FDQ
VSHFLI\�FDUERQ�WD[HV�RU�SHUPLW�SULFHV�ZKLFK�LQFUHDVH�WKH�SULFH�RI�IXHOV�DFFRUGLQJ�WR�WKHLU�FDUERQ
FRQWHQW�
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POEMS Assumptions

%\�LWV�VWUXFWXUH�DQG�LWV�XVH�IRU�SROLF\�DQDO\VLV��32(06�FRQWDLQV�HLWKHU�LPSOLFLWO\�RU�H[SOLFLWO\�PDQ\
DVVXPSWLRQV�RI�KRZ�D�FRPSHWLWLYH�PDUNHW�IRU�HOHFWULFLW\�ZLOO�HYROYH���7KH�PRVW�IXQGDPHQWDO
DVVXPSWLRQ�LV�WKDW�DOO�DFWLYLWLHV�ZLOO�EH�HFRQRPLFDOO\�PRWLYDWHG�DQG�EH�GULYHQ�E\�SURILW�PD[LPL]LQJ
RU�FRVW�PLQLPL]LQJ�EHKDYLRU���,Q�DGGLWLRQ�WR�WKH�VWUXFWXUDO�DVVXPSWLRQV��WKHUH�DUH�VHYHUDO
SDUDPHWHUV�WKDW�FDQ�EH�VSHFLILHG�E\�WKH�XVHU�LQ�RUGHU�WR�UHSUHVHQW�DOWHUQDWLYH�VFHQDULRV�RI
UHVWUXFWXULQJ���7KH�IROORZLQJ�SURYLGHV�DQ�RYHUYLHZ�RI�ERWK�WKH�VWUXFWXUDO�DQG�VFHQDULR�W\SH
DVVXPSWLRQV�LQ�32(06�

Basic Structural Assumptions

7KH�VWUXFWXUH�RI�32(06�LQFRUSRUDWHV�D�YDULHW\�RI�EDVLF�IHDWXUHV�DQG�RU�DVVXPSWLRQV�ZKLFK
LQFOXGH�WKH�IROORZLQJ�

• ,QLWLDO�JHQHUDWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�ILQDQFLDO�FKDUDFWHUL]DWLRQ�RI�DVVHWV�UHIOHFW�WKH
EHVW�DYDLODEOH�GDWD�

• 5HJLRQDO�UHSUHVHQWDWLRQ�LQFOXGHV�����SRZHU�FRQWURO�DUHDV��3&$V��DQG�����WUDQVPLVVLRQ�OLQNV�

• 1HZ�WUDQVPLVVLRQ�DGGLWLRQV�DUH�OLPLWHG�WR�PDLQWHQDQFH�DQG�WKRVH�DVVRFLDWHG�ZLWK�WKH
FRQVWUXFWLRQ�RI�QHZ�JHQHUDWLQJ�XQLWV�

• 3RZHU�GLVSDWFK�DQG�WUDGLQJ�RFFXUV�IRU���VHJPHQWV�ZLWKLQ���KRXUO\�WLPH�JURXSLQJV�LQ�HDFK�RI��
VHDVRQV�RI�WKH�\HDU�IRU�D�WRWDO�RI����ORDG�VOLFHV�

• 7UDQVPLVVLRQ�DQG�GLVWULEXWLRQ�FRQWLQXH�WR�EH�UHJXODWHG�VHUYLFHV��EXW�FDQ�EH�LQFHQWLYH�GULYHQ�

• 'HPDQG�OHYHOV�DQG�ORDG�VKDSHV�DUH�G\QDPLF�PRGLILFDWLRQV�RI�WKH�KLVWRULFDO�UHFRUG�

• ([LVWLQJ�OHJLVODWLRQ�UHPDLQV�LQ�SODFH��IRU�H[DPSOH��WKH�&OHDQ�$LU�$FW�$PHQGPHQWV�RI������

• 0DFURHFRQRPLF�DQG�IXHO�SULFH�IRUHFDVWV�DUH�FRQVLVWHQW�ZLWK�(,$·V�$QQXDO�(QHUJ\�2XWORRN
�$(2��

Competitive Scenario Assumptions

$�YDULHW\�RI�DVVXPSWLRQV�DUH�PDGH�IRU�WKH�FRPSHWLWLYH�VFHQDULR�WKDW�LQFOXGH�WKH�IROORZLQJ�

• $OO�DFWLYLWLHV�DUH�HFRQRPLFDOO\�PRWLYDWHG�PHDQLQJ�WKDW�WKH\�DUH�GULYHQ�E\�SURILW�PD[LPL]LQJ�RU
FRVW�PLQLPL]LQJ�EHKDYLRU�

• $OO�JHQHUDWLRQ��WUDQVPLVVLRQ�	�GLVWULEXWLRQ�DFWLYLWLHV�DUH�XQEXQGOHG�

• (OHFWULFLW\�SULFHV�DUH�EDVHG�RQ�WKH�YDOXH�RI�SRZHU�SOXV�WUDQVPLVVLRQ��WUDGLQJ�DQG�GLVWULEXWLRQ
FRVWV�

• *HQHUDWRUV�KDYH�QR�PDUNHW�SRZHU�

• $OO�FRQVXPHUV�KDYH�GLUHFW�PDUNHW�DFFHVV�DQG�IXOO�FRQWHPSRUDQHRXV�LQIRUPDWLRQ�

• 7UDQVPLVVLRQ�FKDUJHV�DUH�FDOFXODWHG�E\�DSSO\LQJ�D�)(5&�2UGHU�����W\SH�IRUPXOD�
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• ,QWHU�UHJLRQDO�WUDGLQJ�FOHDUV�PDUNHWV�LQ�HDFK�WLPH�EORFN��FRQVWUDLQHG�E\�OLPLWHG�WUDQVPLVVLRQ
FDSDFLW\�

• 1HZ�JHQHUDWLQJ�FDSDFLW\�DGGLWLRQV�DQG�FDSDFLW\�UHWLUHPHQWV�DUH�SURILW�PRWLYDWHG�

• 1R�QHZ�JHQHUDWLRQ�FDSDFLW\�LV�UDWH�EDVHG�

User-Specified Scenario Options

$�YDULHW\�RI�DVVXPSWLRQV�DUH�DYDLODEOH�IRU�XVHU�VSHFLILFDWLRQ�LQ�YDULRXV�VFHQDULRV�DQG�LQFOXGH�WKH
IROORZLQJ�

• &RQVXPHU�SULFH�DSSURDFK�

• 3&$�OHYHO�DYHUDJH�HPEHGGHG�FRVW�RU�PDUNHW�DUHD�YDOXH�SULFHG�DSSURDFKHV�FDQ�EH�XVHG�

• &RQWLQXDWLRQ�RI�KLVWRULFDO�FURVV�FODVV�SULFH�VXEVLGLHV�RU�VDPH�WLPH�VSHFLILF�JHQHUDWLRQ�SULFH
WR�DOO�FODVVHV�RI�FXVWRPHUV�FDQ�EH�XVHG�

• 7UDQVPLVVLRQ�DQG�GLVWULEXWLRQ�SULFLQJ�FDQ�EH�FRVW�RI�VHUYLFH�RU�LQFHQWLYH�GULYHQ�

• ([LVWLQJ�ORQJ�WHUP�ZKROHVDOH�FRQWUDFWV�IRU�JHQHUDWLRQ�RU�FDSDFLW\�DUH�XVXDOO\�DVVXPHG
XQDEURJDWHG��EXW�FDQ�EH�FDQFHOHG�

• &RPSHWLWLYH�UDWHV�FDQ�EH�SKDVHG�LQ�ERWK�RYHU�WLPH�DQG�JHRJUDSKLFDOO\�

• $OWHUQDWLYH�FRPSHWLWLYH�WUDQVLWLRQ�FKDUJHV��&7&��FDQ�EH�XVHU�VSHFLILHG�IRU�VWUDQGHG�FRVW
UHFRYHU\�

• $OWHUQDWLYH�IRUPXODV�FDQ�EH�LPSOHPHQWHG�IRU�WUDQVPLVVLRQ�FKDUJHV�

• 5HQHZDEOH�SRUWIROLR�VWDQGDUG�RSWLRQ�FDQ�EH�LPSRVHG�ZLWK�RU�ZLWKRXW�D�SULFH�FDS�

• $GGLWLRQDO�RSWLRQDO�VHWWLQJV�LQFOXGH�EXW�DUH�QRW�OLPLWHG�WR�FKDQJLQJ�WKH�IUDFWLRQ�RI�QRQ�IXHO
RSHUDWLQJ�FRVWV�WKDW�DUH�FRQVLGHUHG�WR�EH�YDULDEOH��LQFUHDVLQJ�WKH�ULVN�SUHPLXP�RQ�LQWHUHVW
UDWHV��LPSRVLQJ�D�FRPSHWLWLYH�WUDQVDFWLRQ�KXUGOH�FKDUJH�RQ�WUDGHV��DQG�UHGXFLQJ�2	0�FRVWV
DQG�KHDW�UDWHV�WR�UHSUHVHQW�KHLJKWHQHG�FRPSHWLWLYH�SUHVVXUHV�

Model Inputs and Data Assumptions

75$'(/(&�LQSXWV�LQFOXGH�VRPH�WKDW�DUH�FRPSOHWHO\�H[RJHQRXV�WR�WKH�PRGHO��DQG�VRPH�WKDW
DUH�SDVVHG�IURP�RWKHU�1(06�PRGXOHV���'DWD�SDVVHG�IURP�RWKHU�1(06�PRGXOHV�LQFOXGH�VHFWRUDO
HOHFWULFLW\�GHPDQGV��IXHO�SULFHV��DQG�PDFURHFRQRPLF�GDWD���32(06�LV�FXUUHQWO\�XVLQJ�WKH�1(06
PRGXOHV�XVHG�WR�SURGXFH�WKH�$QQXDO�(QHUJ\�2XWORRN�������$(2������([RJHQRXV�LQSXWV�LQFOXGH
VXFK�WKLQJV�DV��SRZHU�SODQW�FDSDFLW\�GDWD��WHFKQRORJ\�FRVWV�DQG�SHUIRUPDQFH�GDWD��WUDQVPLVVLRQ
FDSDFLW\��HOHFWULF�SRZHU�LPSRUW�DVVXPSWLRQV��DQG�ILQDQFLDO�DVVXPSWLRQV���7KH�IROORZLQJ�VHFWLRQV
GHVFULEH�WKH�VRXUFHV�RI�WKHVH�LQSXW�GDWD�DQG�SURYLGH�D�VDPSOH�RI�WKH�LQLWLDO�VHWWLQJV�IRU�WKH
32(06�
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Demand and Macroeconomic

7KH�VHFWRUDO�GHPDQG�IRUHFDVWV�DUH�GHULYHG�IURP�WKH�1(06�GHPDQG�PRGXOHV��DQG�32(06
FXUUHQWO\�XVHV�WKH�$(2���YHUVLRQV���,Q�D�32(06�PRGHO�UXQ�WKH�LQSXWV�VHHQ�E\�WKH�GHPDQG
PRGXOHV��VXFK�DV�HOHFWULFLW\�SULFH��ZLOO�W\SLFDOO\�EH�GLIIHUHQW�WKDW�WKRVH�LQ�WKH�$(2�����7KHUHIRUH�
WKH�IRUHFDVWHG�HQG�XVH�GHPDQGV�ZLOO�QRW�EH�WKH�VDPH�DV�WKRVH�SXEOLVKHG�E\�WKH�(,$�

6\VWHP�ORDG�VKDSHV�DUH�GHULYHG�IURP�)(5&�)RUP���������ILOLQJV�IRU�HDFK�3&$���&RPSDQLHV
ZLWKLQ�HDFK�3&$�KDYH�EHHQ�GHILQHG�E\�2Q/RFDWLRQ�ODUJHO\�EDVHG�RQ�)(5&�ILOLQJV�

AEO99 Mid-Case Demand Sales Forecasts (billion kWh)

1996 2000 2005 2010 2015
Residential 1,082 1,175 1,262 1,341 1,446
Commercial 9,1 1,081 1,162 1,247 1,332
Industrial 1,030 1,059 1,130 1,211 1,280
Transportation 17 18 31 44 55
Total 3,111 3,333 3,585 3,843 4,113

7KH�PDFURHFRQRPLF�IRUHFDVWV�DUH�GHULYHG�IURP�WKH�1(06�PDFURHFRQRPLF�PRGXOH��7KH�(,$
$(2���PLG�FDVH�DVVXPHV������JURZWK�LQ�*'3�EHWZHHQ������WR������

AEO99 Mid-Case Macroeconomic GDP Forecasts (billion 1992 dollars)

1996 2000 2005 2010 2015
Gross Domestic Product 6,995 7,830 8,769 9,896 10,800

Supply and Non-Electric Conversion

)XHO�SULFHV�DUH�IRUHFDVWHG�E\�WKH�1(06�IXHO�VXSSO\�PRGXOHV�DQG�WKH�UHILQHU\�PRGXOHV���%HFDXVH
WKHVH�PRGXOHV�DUH�LQFRUSRUDWHG�HQGRJHQRXVO\�ZLWKLQ�32(06��WKH�IRUHFDVWHG�IXHO�SULFHV�ZLOO�YDU\
E\�VFHQDULR�DQG�ZLOO�QRW�EH�WKH�VDPH�DV�WKRVH�SXEOLVKHG�E\�WKH�(,$�

AEO99 Mid-Case Resource Fuel Prices (1997 dollars per unit)

1996 2000 2005 2010 2015
World Oil Price (dollars per barrel) 21.01 13.97 19.25 21.30 21.91
Gas Wellhead Price (dollars per Mcf) 2.28 2.10 2.35 2.52 2.62
Coal Minemouth Price (dollars per ton) 18.85 16.59 14.93 14.00 13.21
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AEO99 Mid-Case Delivered Fuel Prices to Electric Generators
(1997 dollars per million Btu)

1996 2000 2005 2010 2015
  Distillate Oil 4.96 3.83 4.81 5.11 5.28
  Residual Oil 3.16 2.19 2.97 3.52 3.63
  Natural Gas 2.70 2.62 2.94 3.08 3.17
  Steam Coal 1.31 1.19 1.14 1.06 0.99

Electricity Generation

Generation Capacity Assumptions

3URGXFWLRQ�FDSDFLW\�DVVXPSWLRQV�UHJDUGLQJ�XWLOLW\�SODQWV��H[HPSW�ZKROHVDOH�JHQHUDWRUV��DQG
QRQWUDGLWLRQDO�FRJHQHUDWRUV�DUH�GHULYHG�IURP�(,$�DQG�)(5&�ILOLQJV��)RUP�(,$������)RUP�(,$�
�����)RUP�(,$������DQG�)RUP�(,$��������7KH�LQSXW�DVVXPSWLRQV�LQFOXGH������FDSDFLW\�DQG
DQQRXQFHG�UHWLUHPHQWV�DQG�DGGLWLRQV���3URMHFWHG�FDSDFLW\�ZLOO�UHIOHFW�WKHVH�LQSXWV��DV�ZHOO�DV
HQGRJHQRXVO\�GHWHUPLQHG�DGGLWLRQV�DQG�HFRQRPLF�UHWLUHPHQWV�

Existing and Exogenously Planned Capacity (GW)

1996 2000 2005 2010 2015
Winter 750 757 773 765 739
Summer 737 744 758 750 724

Cumulative Planned Capacity by Technology (MW)

2000 2005 2010 2015
Coal 800 1,420 1,420 1,420
Oil/Gas Steam 77 77 77 77
Combustion Turbine 5,993 17,831 17,831 17,831
Combined Cycle 2,224 5,553 5,553 5,553
Fuel Cell 2 2 2 2
Biomass 127 336 403 403
MSW 86 114 134 134
Geothermal 57 159 167 168
Hydroelectric 2,282 2,284 2,284 2,284
Wind 935 1,368 1,518 1,518
Solar Thermal 15 55 55 55
Solar PV 25 73 126 127

([LVWLQJ�ILUP�SXUFKDVH�SRZHU�FRQWUDFWV�DUH�GHULYHG�IURP�(,$�)RUP�����ILOLQJV���7KHVH�LQFOXGH
H[LVWLQJ�ZKROHVDOH�FRQWUDFWV�EHWZHHQ�XWLOLWLHV�
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Firm Power Contracts (GW)

1996 2000 2005 2010 2015
Winter 10.5 9.8 7.0 4.3 2.2
Summer 15.1 13.7 9.3 5.8 2.9

1HZ�WUDGLWLRQDO�FRJHQHUDWLRQ�LV�IRUHFDVW�LQ�WKH�LQGXVWULDO�DQG�FRPPHUFLDO�GHPDQG�PRGXOHV���,Q�WKH
LQGXVWULDO�VHFWRU�FRJHQHUDWLRQ�LV�EDVHG�XSRQ�WKH�LQGXVWULDO�VWHDP�GHPDQG�DQG�RWKHU�DVVXPSWLRQV�
:KLOH�WKH�32(06�ZLOO�SURGXFH�D�VOLJKWO\�GLIIHUHQW�UHVXOW�ZKHQ�UXQ�ZLWK�WKH�GHPDQG�PRGXOHV��WKH
WDEOH�EHORZ�VKRZV�WKH�$(2���PLG�FDVH�WRWDO�FRJHQHUDWLRQ�DQG�WKH�JHQHUDWLRQ�WKDW�LV�VROG�WR
XWLOLWLHV�

Total Cogeneration (GW)

1996 2000 2005 2010 2015
Cogeneration 50.5 54.6 55.4 56.8 58.3
Sales to Utilities (BkWh) 183 178 179 180 182

Transmission Capacity Assumptions

7UDQVPLVVLRQ�FDSDFLW\�LV�PHDVXUHG�RQ�D�ILUVW�FRQWLQJHQF\�EDVLV�IRU�HDFK�3&$�IURP�)(5&����
ILOLQJV���7UDQVPLVVLRQ�FDSDFLW\�DYDLODEOH�IRU�H[SRUW�IURP��DQG�LPSRUW�LQWR��HDFK�3&$�LV�FRQVWUDLQHG
WR�WKH�3&$·V�PD[LPXP�WUDQVPLVVLRQ�SDWK��DQG�VXEMHFW�WR�OLQH�ORVVHV��WUDQVPLVVLRQ�IHHV��DQG�KXUGOH
UDWHV�

%HFDXVH�LW�GRHV�QRW�PDNH�VHQVH�WR�VXP�XS�WUDQVPLVVLRQ�FDSDFLW\�DFURVV�3&$V��D�QDWLRQDO�VXPPDU\
LV�QRW�SURYLGHG�KHUH�

Technology Costs and Performance Assumptions

7HFKQRORJ\�FRVW�DQG�SHUIRUPDQFH�GDWD�IRU�QHZ�SODQWV�LV�GHULYHG�ODUJHO\�IURP�(,$·V�$(2���PLG�
FDVH�DQG�1(5&�*$'6�GDWD���7KH�IROORZLQJ�WDEOH�SURYLGHV�D�EULHI�VXPPDU\�RI�LQLWLDO�SODQW�FRVW
DQG�SHUIRUPDQFH�VHWWLQJV���&DSLWDO�FRVWV�DUH�DGMXVWHG�LQ�WKH�PRGHO�XVLQJ�1(06�DVVXPSWLRQV�DERXW
XQFHUWDLQW\�DV�UHIOHFWHG�LQ�WHFKQRORJLFDO�RSWLPLVP�DQG�OHDUQLQJ�IDFWRUV���,Q�DGGLWLRQ��WKHUH�DUH�XVHU
RSWLRQV�LQ�32(06�ZKLFK�DOORZ�DGMXVWPHQWV�E\�WHFKQRORJ\�DQG�RYHU�WLPH�WR�2	0�FRVWV�DQG�KHDW
UDWHV�RI�H[LVWLQJ�SODQWV�
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Technology Costs and Performance Assumptions

Capital Costs1

(5th of a Kind)
($1997/kW)

O&M Costs
($1997/kW)

Heat Rates
(Nth of a kind)

(Btu/kWh)

Availability

Pulverized Coal 1,093 16.1 9,087 0.85
Advanced Coal 1,091 16.1 6,968 0.85
Oil/Gas Steam   1,004  8.1 9,500 0.85
Combined cycle – Conventional   445  5.4 7,000 0.91
Combined cycle – Advanced   405  5.4 6,350 0.91
Combustion Turbine – Conventional   329  2.7 10,600 0.92
Combustion Turbine – Advanced   325  2.7 8,000 0.92
Fuel Cell 1,458  5.4 5,361 0.87
Nuclear 1,570 55.7 10,400 plant

specific
Biomass 1,448 67.2 8,911 0.80
Geothermal2 1,831 97.0 N/A 0.87
Municipal Solid Waste 5,892  0.0 16,000 0.78
Solar Thermal 2,120 46.6 N/A 0.27 - 0.42
Solar Photovoltaic 3,227  9.8 N/A 0.21 - 0.33
Wind   725 25.9 N/A 0.26 - 0.40

�2YHUQLJKW�FDSLWDO�FRVW�SOXV�SURMHFW�FRQWLQJHQFLHV��H[FOXGLQJ�UHJLRQDO�PXOWLSOLHUV�
�%HFDXVH�JHRWKHUPDO�FRVW�DQG�SHUIRUPDQFH�SDUDPHWHUV�DUH�VSHFLILF�IRU�HDFK�RI�WKH����VLWHV�LQ�WKH�GDWDEDVH��WKH�1WK�RI�

D�NLQG�FDSWLDO�FRVW�DQG�KHDU�UDWH�DUH�DYHUDJHV�IRU�WKH�FDSDFLW\�EXLOW�LQ�����.

Reserve Margin Assumptions

7KH�QHHG�IRU�UHVHUYH�PDUJLQV�LV�UHODWHG�WR�WKH�DYDLODELOLW\�RI�HDFK�SRZHU�FRQWURO�DUHD·V�JHQHUDWLRQ
UHVRXUFHV�DQG�WKH�DELOLW\�WR�WUDGH�ZLWK�RWKHUV���2YHU�WKH�ODVW�GHFDGH��SODQWV�KDYH�EHFRPH�PRUH
UHOLDEOH�LQ�SDUW�GXH�WR�WKH�SUHVVXUHV�RI�WKH�ZKROHVDOH�FRPSHWLWLRQ���%RWK�IRUFHG�DQG�VFKHGXOHG
RXWDJHV�KDYH�EHHQ�UHGXFHG���7UDGLQJ�KDV�DOVR�LQFUHDVHG��HVSHFLDOO\�DIWHU�)(5&�2UGHU�����UHTXLUHG
WUDQVPLVVLRQ�DFFHVV���,Q�DGGLWLRQ�WKHUH�KDV�EHHQ�D�JURZLQJ�XVH�RI�LQWHUUXSWLEOH�ORDG�FRQWUDFWV�
ZKLFK�KDYH�EHHQ�IDFWRUHG�LQWR�UHVHUYH�PDUJLQV���,Q�RUGHU�WR�UHIOHFW�WKHVH�FRQWLQXLQJ�FKDQJHV�
32(06�XVHV�D�UHVHUYH�PDUJLQ�RI����IRU�DOO�UHJLRQV�RI�WKH�FRXQWU\�H[FHSW�)ORULGD��ZKHUH�LW�XVHV�D
���UHVHUYH�PDUJLQ�

Financial Assumptions

&RVW�RI�VHUYLFH�SULFLQJ�LV�EDVHG�RQ������)(5&�)RUP����(,$�)RUP������DQG�5($�)RUPV���DQG���
ILOLQJV�

7KH�PRGHO�VWUXFWXUH�LV�GHVLJQHG�WR�ZRUN�ZLWK�D�YDULHW\�RI�GLIIHUHQW�GLVFRXQW�UDWHV�DQG�FRVWV�RI�
FDSLWDO�WR�UHSUHVHQW�YDULRXV�VFHQDULRV�
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Discount Rate/Cost of Capital For the Reference Scenario

8WLOLW\�FRVW�RI�FDSLWDO�DQG�FDSLWDO�VWUXFWXUH���7KLV�DSSOLHV�WR�ERWK�WKH�DQQXDO�UHYHQXH�UHTXLUHPHQW
FDOFXODWLRQV��IRU�DOO�VHJPHQWV��FRQVLVWLQJ�RI�WKH�JHQHUDWLRQ��WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ
IXQFWLRQDO�VHJPHQWV��DQG�WR�WKH�H[SDQVLRQ�SODQQLQJ�GHFLVLRQ�UHJDUGLQJ�WKH�GLVFRXQW�UDWH�DSSOLHG�WR
FDOFXODWH�WKH�SUHVHQW�YDOXH�RI�PHHWLQJ�WKH�GHPDQG�

(:*�FRVW�RI�FDSLWDO�DQG�FDSLWDO�VWUXFWXUH���7KLV�DSSOLHV�WR�WKH�DQQXDOL]HG�FRVWV�DVVRFLDWHG�ZLWK�HDFK
JHQHUDWLRQ�WHFKQRORJ\·V�LQYHVWPHQW�UHTXLUHPHQW�DQG�WKH�UHVXOWDQW�DQQXLW\�DGGHG�WR�WKH�IL[HG
2	0�FRVWV�LQ�WKH�´SXUFKDVHGµ�SRZHU�SRUWLRQ�RI�WKH�UHYHQXH�UHTXLUHPHQWV�DVVRFLDWHG�ZLWK�QHZ
EXLOGV���$OO�QHZ��XQSODQQHG�EXLOGV�DUH�DVVXPHG�WR�EH�([HPSW�:KROHVDOH�*HQHUDWRUV��(:*V��

Discount Rate/Cost of Capital For the Competitive Scenario

8WLOLW\�FRVW�RI�FDSLWDO�DQG�FDSLWDO�VWUXFWXUH���7KLV�DSSOLHV�WR�WKH�DQQXDO�UHYHQXH�UHTXLUHPHQW�FDOFXODWLRQV
IRU�WKH�WUDQVPLVVLRQ�DQG�GLVWULEXWLRQ�IXQFWLRQDO�VHJPHQWV�RQO\�

(:*�FRVW�RI�FDSLWDO�DQG�FDSLWDO�VWUXFWXUH���7KLV�LV�DSSOLHG�WKH�VDPH�DV�LQ�WKH�UHIHUHQFH�FDVH��H[FHSW�WKH
DVVXPHG�YDOXHV�DUH�UDLVHG�WR�UHIOHFW�WKH�JUHDWHU�ULVNV�DVVXPHG�LQ�WKH�FRPSHWLWLYH�HQYLURQPHQW�
7KLV�LV�DOVR�XVHG�LQ�WKH�H[SDQVLRQ�SODQQLQJ�GHFLVLRQ�

Discount Rate and Cost of Capital Assumptions

Reference Case Utility EWG
Debt Fraction 0.49 - .661 0.65
Return on Debt 0.10 0.08
Return on Equity 0.10 - 0.142 0.16

Competitive Case
Debt Fraction 0.49 - .661 0.60
Return on Debt 0.10 0.08
Return on Equity 0.10 - 0.142 0.18

��8WLOLW\�'HEW�)UDFWLRQ�YDULHV�E\�UHJLRQ�
��8WLOLW\�5HWXUQ�RQ�(TXLW\�LV�D�IXQFWLRQ�RI�WKH�QDWLRQDO�\LHOG�RQ�QHZ�$$�ERQGV�DQG�VRPH�DGGLWLRQDO�EDVLV�SRLQWV�
DQG�YDULHV�E\�\HDU�

Transmission charges

:KHHOLQJ�FKDUJHV�DUH�VHW�WR�D�SHUFHQWDJH�RI�WKH�DYHUDJH�)(5&�2UGHU������VWDJH�RQH�SUR�IRUPD
SRLQW�WR�SRLQW�WDULII���7KHVH�DUH�JHQHUDOO\�LQ�WKH�UDQJH�RI����WR����SHUFHQW���$�VXPPDU\�RI�ZKHHOLQJ
IHHV�E\�UHJLRQ�LV�SURYLGHG�LQ�$SSHQGL[�$�
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Appendix A:  Regional Model Inputs

Annual Peaks in 1995

Region Name Peak (mw)
1 ECAR 83,375
2 ERCOT 43,132
3 MAAC 45,949
4 MAIN 42,175
5 MAPP 25,096
6 NEPX 19,284
7 NYPP 26,656
8 FL 28,335
9 SERC 100,574
10 SPP/N 13,295
11 SPP/SE 23,191
12 SPP/WC 17,338
13 WSCC/AZN 11,947
14 WSCC/CNV 44,496
15 WSCC/NWP 35,980
16 WSCC/RMPA 6,226

Winter Planned and Existing Capacity (Mw)

Region Name 1996 2000 2005 2010 2015
ECAR 108,476 111,763 113,458 112,588 111,568
ERCOT 56,507 57,499 57,433 56,778 56,418
MAAC 59,716 60,716 63,132 62,495 58,666
MAIN 50,952 49,517 53,636 52,345 49,014
MAPP 34,713 35,092 35,130 34,548 31,684
NEPX 27,215 25,044 25,499 25,499 23,434
NYPP 33,750 33,692 33,692 32,597 29,826
FL 36,785 37,528 37,916 36,734 35,096
SERC 129,078 131,717 135,644 134,724 127,400
SPP/N 17,144 18,155 18,907 18,870 18,833
SPP/SE 31,946 32,092 32,203 32,203 31,123
SPP/WC 24,463 24,701 26,338 26,338 26,322
WSCC/AZN 19,943 20,320 20,610 20,610 20,610
WSCC/CNV 57,722 58,223 57,839 57,624 57,386
WSCC/NWP 51,642 51,636 51,636 51,636 51,636
WSCC/RMPA 9,449 9,524 9,524 9,524 9,524
Total U.S.     749,502       757,219     772,598     765,113   738,540
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Summer Planned and Existing Capacity (Mw)

Region Name 1996 2000 2005 2010 2015
ECAR     106,588        109,724       111,170       110,318 109,318
ERCOT       56,313          57,276        57,197        56,542 56,182
MAAC       57,372          58,258        60,347        59,728 55,979
MAIN       50,006          48,552        52,220        50,955 47,684
MAPP       33,764          34,131        34,169        33,595 30,786
NEPX       26,561          24,435        24,890        24,890 22,853
NYPP       32,590          32,533        32,533        31,446 28,715
FL       35,358          36,072        36,429        35,314 33,720
SERC     127,025        129,297       132,756       131,870 124,546
SPP/N       16,924          17,818        18,481        18,444 18,407
SPP/SE       31,940          32,086        32,182        32,182 31,102
SPP/WC       24,316          24,554        26,089        26,089 26,073
WSCC/AZN       19,759          20,136        20,388        20,388 20,388
WSCC/CNV       57,449          57,938        57,555        57,340 57,102
WSCC/NWP       51,716          51,711        51,711        51,711 51,711
WSCC/RMPA        9,333           9,407          9,407          9,407 9,407
Total U.S.     737,015        743,930       757,526       750,221     723,975

Winter Contracts (Mw)

Region Name 1996 2000 2005 2010 2015
ECAR 884 -12 -96 -60 -30
ERCOT 139 -9 0 0 0
MAAC -359 -560 0 0 0
MAIN 363 154 117 73 36
MAPP -442 -259 -283 -177 -88
NEPX -1,125 -1,040 -408 -255 -128
NYPP 373 529 414 259 130
SERC -936 42 219 137 69
SPP/N -319 -121 -5 -3 -2
SPP/SE 467 168 26 16 8
SPP/WC 0 0 -5 -3 -2
WSCC/AZN -3,450 -3,136 -2,509 -1,568 -784
WSCC/CNV -3,113 -2,830 -2,264 -1,415 -708
WSCC/NWP -3,287 -2,988 -2,390 -1,494 -747
WSCC/RMPA 317 288 230 144 72
Total U.S. -10,488 -9,774 -6,954 -4,346 -2,173
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Summer Contracts (Mw)

Region Name 1996 2000 2005 2010 2015
ECAR 1,409 490 150 94 47
ERCOT 156 9 0 0 0
MAAC -334 -154 0 0 0
MAIN 400 126 280 175 88
MAPP -1,932 -1,162 -1,010 -631 -316
NEPX -2,045 -2,000 -405 -253 -127
NYPP -491 -622 -178 -111 -56
SERC -1,336 -322 -72 -45 -23
SPP/N -278 -95 22 14 7
SPP/SE 467 168 26 16 8
SPP/WC 0 0 -64 -40 -20
WSCC/AZN -5,366 -4,878 -3,902 -2,439 -1,220
WSCC/CNV -5,331 -4,846 -3,877 -2,423 -1,212
WSCC/NWP -510 -464 -371 -232 -116
WSCC/RMPA 73 66 53 33 17
Total U.S. -15,119 -13,684 -9,347 -5,842 -2,921

Wheeling Charges (1997$/MWh)

Region Name Dollars Per MWh
(Discounted 50%)

ECAR        2.76
ERCOT        1.96
MAAC        2.48
MAIN        1.95
MAPP        3.23
NEPX        1.75
NYPP        3.95
FL        2.21
SERC        2.09
SPP/N        2.15
SPP/SE        2.86
SPP/WC        2.38
WSCC/AZN        4.43
WSCC/CNV        3.45
WSCC/NWP        4.41
WSCC/RMPA        2.64


