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5HJLRQDO QHWZRUN FRQQHFWLRQ VFKHPHV IRUUHQHZDEOH HQHUJ\ V|
JUDQFHLQ RUGHU WR DY RLB:§60BUSIIHRGXAHUV WR SD\GHHS FRVW FRQQ
FKDUJHV WKDW ZHUH VHHQ DV D EUDNH RQ WKH GHYHORSPHQW RI UHC
ORFDWLRQDO SULFH VLJQDO WR 5(6 SURMHFWY GHYHORSHUV 8VLQJ L
DSSOLFDWLRQV E\ZLQG SURGXFHUV WR WKH PDLQ )UHQFK '622V (QHGI
VSDWLDO SDQHO PRGHO WKDW FDSWXUHV WKH HITHFW Rl WKLV LQQRY|
GHSHQGHQFHV RI WKH YDULDEOHV 7KXV ZHVKRZ WKDW WKH VFKHPH
FRQQHFWLRQ UHTXHVWV WRZDUGV OHVV FRQVWUDLQHG UHJLRQV ZLV
FRQQHFWLRQV DQGWKDWVSDWLDOVXEVWLWXWLRQRFFXUUHGEHWZ
RIWKHQHWZRUN RKDUDHRULRQ UHGXFHV TXDUWHUO\FRQQHFWLRQ UH
LQWKHUHJLRQ ZKLOH LQFUHDVLQJWKHPE\ N:LQ WKH QHLJKERXULC
WKDW WKH GLIIXVLRQRIZLQG HQHUJ\H[KLELWVY DQ §HSLGHPLF " HIIHEW
RIWKHQXPEHU RI SDVW LQVWDOODWLRQV RQ WKH QXPEHU RIFRQQHFV

H\ZRUGM.QG HQHUJ\ QHWZRUN UHJXODWLRQ FRQQHFWLRQ F
SDQHO PRGHOV

$FNQRZOHGIJFKODWSDSHU KDVEHQHILWHG IURPWKHVXSSRUW I
(OHFWULFLW\ ODUNHWV &((0 RI WKH 8QLYHUVLWp 3DULV 'DX
JRXQGDWLRQ3DULV 'DXSKLQH VXSSRUWHGE\57( (') (3(;6SR

, DOVR ZLVK WR WKDQN (QHGLVIRU SURYLGLQJWKHGDWD XVH
&KULVWRSKH %RQQHU\ J)UDQORLV 'LVSRWDQG +HUYp /H[WUD
$QQD &UHWLDQG )UpGpULF/DQW]IRUWKHLU XVHIXO UHPDUN\

'LVFODLFHKH YLHZVDQG RSLQLRQV H[SUHVVHG LQ WKLV SDSHL
DQRQG GRQRWQHFHVVDULO\UHIOHFW WKRVH RIWKH SDUWQHU \

1'8QLYHUVLWp 3DULV 'DXSKLQH 36/5HVHDUFK 8QLYHUVLW\
2eFROH GHV 3RQWV 3DULV7HFK
*&4RUUHVSRQGLQJDXWKRU F\ULOGHODJDUGH#JPDLO FRP
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JROORZLQJ WKH WKLUG (XURSHDQ HQHUJ\ SDFND JEHWH H |
WUDQVSRVHG LQWR JUHQFK ODZ LQ $XJXVW VHWWLQJ L D
HQHUJ\VRXUFHV 5(6 LQWKHILQDO HQHKLVERDXN XP'S WR RAHDW
LQ -XO\ DQG DQ REOLJDWLRQ ZDV PDGH IRU HDFK UHJLRQ
FOLPDWH DLUDQG HQWHMWERIIUHILRQDO WDUSBRYJIRUW(EG IR
WKHVHVFKHPHY WKHWUDQVPLVVLRQDQG GLVWULEXWLRQ V\
'62V VXFKDV (QHGLV WKH'62IRU RIWKHSRSXODWLRQ DOV
FRQQHFWLRQ VFKHPH IRU UHQHZDEOH HQHUJ\ VRXUFHV IRU F
6 5(Q5 RU 6555(5

7KHLGHD EHKLQG WKLY SODQQLQJWRROLVWRPDNH5(6 SURC
PHQW FKDUJHV LQVWHDG RIDSSO\LQJ WKH VR FDOOHG §GHH
HUZLVH SUHYDLOV LQ )UDQFH IRU HOHFWULFLW\ SURGXFWLR
QHWZRUN UHLQIRUFHPHQW FRVWV WR WKH ILUVW SURGXFHU
TXHVWLRQ 7KHUHVXOWLQJXQFHUWDLQW\ZDV FRQVLGHUHG
DEOH HQHUJ\ SURMHFWY ZKLFK DUH XVXDOO\ GHFHQWUDOL\
VPDOO FRPSDUHG WR FHQWUDOLVHG XQLWV IRU ZKLFK VXFK
WKH WRWDO LQVWDOODWLRQ FRVW 2Q WKH FRQWUDU\ 5(6 G|
QHWZRUNUHLQIRUFHPHQW FKDUJHV VR LW ZDV GHFLGHG WKI
FRVWY (DFK SODQW ZLWK FDSDFLW\KLJKHU WKDQ N:ZRXOG
DOO\WR LWV FDSDFLW\ 1RWH WKDW UHQHZDEOH SURGXFHU\
GR QRW SD\UHLQIRUFHPHQW FKDUJHV DWDOO DQGLW ZDV HY
ZRXOG KDYHWKHLU FRQQHFWLRQVXEVLGLVHG XS WR ORUH
QHWZRUNFRQQHFWLRQ FKDUJHV ZHUH H[SHEFWHG WRJLYHD O
GXFHUV DQG KHQFH OHDG WR D PRUHHIILFLHQW XVH RI WKH H
DFWXDOO\PHDQPRUHQHWZRUNFRQVWUDLQWY ZKLFKVKRXO
HUJ\ SURGXFWLRQ OHVV GHVLUDEOH

JROORZLQIJWKH SXEOLFDWLRQRIWKHG65&%$(VFKHPHYV 6 5(Q5V
DQGWKH'62V EDVHG RQ WKH WDUJHWYV S QRUGHUWRPHHW
SRWHQWLDO 5(6 FDSDFLW\ SHUHOHFWULFDO VXEVWDWLRQ DC
PHQW FRVWV )XUWKHUPRUH HDFK VXEVWDWLRQ KDV VRPH F
VHUYHGIRU5(6 SURMHFWY WKDWFDQEHSXEOLFOKRHRQLWRU
DOOUHVHUYHG FDSDFLWLHV KDYHEHHQDOORFDWHG WKH VF
RWKHUVFKHPHLVWREHGHVLIQHGDQG SXEOLVKHG ZLWK QH

SHGXFWLRQRI RIJUHHQKRXVHJDVHPLVVLRQVZLWKUHVSHFW WR
HQHUJ\FRQVXPSWLRQ DQGD LQFUHDVHLQHQHUJI\HIILFLHQF\

/2,0 GX DREW GHSURJUDPPDWLRQUHODWLYHjODPLVHHQ aXY
> @

,Q)UHQFK B6FKpPDV 5pJLRQDX[&OLPDW $LU eQHUJLH L H OLWHUDOO
DQG HQHUJ\

12, ® GX MXLOOHW SRUWDQW HQJDJHPHQWEDWLRQDO SRXU O

,Q)UHQFK B6FKpPDV5pJLRQDX[GH5DFFRUGHPHQWDX5pVHDXGHV eQHU.
UHJLRQDO QHWZRUN FRQQHFWLRQ VFKHPHV IRUUHQHZDEOH HQHUJ\ VRXU
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FLDWHG QHWZRUN FKDUJHV +RZHYHU QRWKLQJLV SODQQHG
LVVXH DPRQJRWKHUV KDV OHG WR VRPH FIUKWL FALKIP RCRYZ R |
WKLV SDSHU LV WR DVVHVV LWV HIILFDF\ L H ZKHWKHU LW SU
QDOVDQG HQKDQFHV WKH GHYHORSPHQW RIUHQHZDEOH HQH|
XQFHUWDLQW\DERXW QHWZRUNFRQQHFWLRQFKDUJHV 2XU |
WKH FDVH IRU ZLQG HQHUJ\ ZKLFK ZHKDYH FKRVHQ DV LW LV V
JUDQFH DIWHU K\GURHOHFWULFLW\ ,WLVDOVRWKHOHDGLQ
ZLWK VRODU SKRWRYROWDLFV 39 7KHODWWHULV KRZHYHU
RIPXOWLSOHVXSSRUW VFKHPHY GHSHQGLQJLQ SDUWLFXODU
RILQVWDOODWLRQ

,QRUGHU WR GRVR ZHGHYHORSD VSDWLDO SDQHO PRGHO Z
QXPEHURIFRQQHFWLRQ UHTXHVWV RI ZLQG IDUPV RI PRUH Wi
LOWR DFFRXQW WKH VSDWLDO DXWRFRUUHODWLRQ RI ERWK V
DEOHV VXFK DV WKH QHWZRUN FRQQHFWLRQ FKDUJH ©6LQFH
GLIIHUHQWLDWHG VFKHPHY ZHH[SHFW5(6 GHYHORSHUV WR F
EDVHGRQLWVSURGXFWLRQSRWHQWLDO L H ZLQGVSHHGYV

FKDUJH +HQFH LIDVLWHZLWKDVWURQJSRWHQWLDO LV ORF
UHIJLRQV LQVWDOODWLRQLY  PRUHOLNHO\WRRFFXULQ WKH
FDQ WKLOQN RIQHLIJKERXULQJUHIJLRQV DV VXEVWLWXWHV IRU
RXUUHVXOWY DVWKH\UHYHDO WKHH[LVWHQFHRIQHJDWLYF
WLRQ 7KLVFRQWUDVWY ZLWK SUHYLRXV VSDWLDODQDO\VHV
VRODU 39 EXWRQDPXFKVPDOOHUVFDOH PXQLFLSDOLWLHV
VWXGLHVY D SRVLWLYH VSDWLDO DXWRFRUUHODWLRQ L H D
ZDV IRXQG ZKLFKZDVLQWHUSUHWHG DV SH@® URUJ IHF WSFSOHHAD
WLRQ WR *HUPDQ FRXQWLHVDQGD UHYLHZ RI WKHOLWHUDWX
RIFRQQHFWLRQUHTXHVWY SURYLGHG E\(QHGLV ZKLFK ZH DJ.
RI UHJLRQV RYHU TXDUWHUV ZH VKRZ WKDW RQ DYHUDJH
FKDUJHRN: LQ D UHIJLRQ UHGXFHV TXDUWHUO\ FRQQHFWLRQ U
FRQFHUQHG UHJLRQ ZKLOH LQFUHDVLQJ WKHP E\ N:LQ WKH

)XUWKHUPRUH WKHGHYHORSPHQWRIZLQGHQHUJ\ OLNH RWk
LQWULQVLFGLIIXVLRQ SURFHVV DV R@ L RIUQDXUD EBEHV FRIR & M G7
ZH WDNH LQWR DFFRXQW WKLV FKDUDFWHULVWLF DGGLQJ D¢
‘HVKRZ WKDW SDVW LQVWDOODWLRQV KDYHKDG D SRVLWLYH
IXVLRQRIZLQG HQHUJ\ ZKLFKLVLQOLQHZLWKPRVWRIWKHO
+RZHYHU ZH GR QRW REVHUYH D §VWRFN"HIIHFW \HW ZKLFK
RQ WKH LQFUHDVH

)LQDOO\ ZHWDNHLQWRDFFRXQW UHVLGXDODXWRFRUUHODW
EHSRVLWLYH 7KLV KLJKOLJKWVY WKHH[LVWHQFHRIVSDWLDO:
7KHVH FRXOG EH ZLQG VSHHGV DV WKH\DUH SRVLWLYHO\ ERL
DQ LQIOXHQFH RQ WKH FKRLFH RI ORFDWLRQ RID ZLQG IDUP

WKHQ RUJDQLVHG DV | ROURRANG FMMHBWHRQHZ RI WKH OLWHUDW
SUHVHQWY WKH GDWD XVHG LQ RXU DQDO\VLY 7KH VSDWLD
VHEWLIRQORZHG E\WKHSUHVHQWDWLRQDQG GLVENFWLRQRI \

6HH IRULQVWDQFH WKH HDUO\ FULWLFLVPV Rl WKH)UHQFKX©RXJI\ 5HJIX
7 f/IQ+mK2Mibf/2HB#2  iBQMbf pBbf2M2 ;B2b@ 2MQmp2H #H2bf+QMbmHi2 @
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FRQFOXGHV WKH SDSHU
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2XU DUWLFOH LV EDVHG RQ VHYHUDO VWUDQGV RI WKH OLWH L
JHQHUDO DQG GHDOV ZLWK QHWZRUN UHJXODWLRQ DQG LWV
VSDWLDO ORFDWLRQ WKH VHFRQG LY EDVHG RQ WKH OLWHUL
EHHQ DSSOLHG WR 5(6 WKH WKLUG RQHVWXGLHV VSDWLDO LG

JLUVW RI DOO IHZ DXWKRUV KDYH VWXGLHG WKH LPSDFW RI (
GHYHORSPHQW DQG VSDWLDO ORFDWLRQ RI GLVWULEXWHG 5
$QD\D DQG 3RAODQWWAY¥H UHJXODWLRQ DQG WUHQGV LQ *HUPD
GHQ IRFXVLQJRQ QHWZRUN DFFHVV DQG FRQQHFWLRQ FKDU
QLVPV 7KH\ FRQFOXGH WKDW HDUO\ VXSSRUW RI 5(6 DV LQ
WKH WKHLU DGRSWLRQ 7KH\DOVR FRPSDUH FRQQHFWLRQ PH
§GHHS FRVW" PHWKRGRORJ\ LV OLNHO\ WR KDYH D QHJDWLYH
5(6 FRPSDUHG WR D §8VKDOORZ FRVW " RQH LQ ZKLFK QR UHLQ]|
HVSHFLDOO\LQ WKHFDVHRIYHU\KLJK FRQQHFWLR@QFABUJHV
.OHVVPDQQ 1DEH DQ® KXW DWWHDG\ EULHIO\ LGHQWLILHG W
S§VKDOORZ" DQG § (KHKVODORRIN.FRQQHFWLRQ FKDUJHV 2QDVOL
MHFW %UDQGVWIWW %UXQHN@HHR /S DO WKIHHISIUH F WM & QH
WLRQDO HQHUJ\ SULFLQJ ORFDWLRQDO QHWZRUN SULFLQJ I
QHWZRUNLQYHVWPHQWYV LQ VPDUW GLVWULEXWLRQ JULGV

WULEXWH WR WKLV OLWHUDWXUH E\ SUHVHQWLQJ WKH UDWKH
QHFWLRQ VFKHPHV DQG SURYLGLQJ TXDQWLWDWLYH LPSDFW)\

BHFRQGO\ LQRUGHUWRLVRODWH WKHHIIHFWRIWKH®6 5(Q5 L
RSPHQW LW LV HVVHQWLDO WR FRQWURO IRUWKH GLIIXVLRQ
QHZ WHFKQRORJ\ ,QGHHG VHYHUDO VWXGLHV KDYHPRGHOO
QHZDEOHV DV IROORZLQJDQ §6 FXUYH” LQ WKH OLQ®RI WKH
VXFKDV B6FKLOOLQJD@GRVPYMRIDIRISSKRWRYROWDLFV 2WKHUYV
PRGHO®WDV@>PRVWO\WRDVVHVV WKHLPSDFWRIVXEVLGLHVE
RQ WKH GHYHORSPHQW RI VROD® S#®R W R YRCHMIDL\FY RH ZIL GG H C
ILXDQG :H® *RXQG WKDW WKH GHYHORSPHQW RI ZLQG SRZHU L
E\ILQDQFLDOLQFHQWLYHV DV ZHOODV E\HSLGHPLFHIIHFWV
IURP D ORJLVWLF JURZWK IXQFWLRQ 7KH\IROORZ %HIQWKHP
ZKR KDG SUHYLRXVO\DGGUHVVHG WKH VXEMHFW RI VXEVLGLH
IRUQLD LQWKH SUHVHQFHRIOHDUQLQJ E\ GRLQJ @RWHGHFH
DPLFUR IRXQGHG GLIIXVLRQ PRGHO WR DQDO\VH WKH HIITHFW
RQZLQG HQHUJ\GHYHORSPHQW LQ VHYHUDO (XURSHDQ FRXQ\

8OWLPDWHO\ VLQFH ZH DUH GHDOLQJ ZLWK JHRJUDSKLFDO C
OLNHO\ WR RFFXUDQG KHQFH ELDV WKH HVWLP® W RWRWQLVIHQ RW
TXHQWO\ VHYHUDO DXWKRUV KDYH KLIKOLJKWHG WKH H[LVW

8QGHU VXFK FKDUJHV RQO\VRPHUHLQIRUFHPHQW FRVWV DUHERUQHE
VFKHPHV FRXOG FRPH XQGHU WKLV WHUPLQRORJ\



ZKHQPRGHOOLQJWKHGLIIXVLRQ SURFHVVHV RI5(6 RUZKHQ V!
DGRSWLRQ )RULQVWDQFH %DOWD 2]® D B3<QO/GLWEK A ®HSO&KR
RIVRODU39LQWKHB8.XVLQJD FURVV VHEWLRQ VSDWLDO HFRC
WKHUH DUH VLIJQLILEFDQW UHJLRQDO VSLOORYHU HIIHFWV 6S|
IRUH[DPSOHE\*UD]LDQR DQ@ *ZIOPOVYRBREMPK:DW DGRSWLRQV RI
39 LQ &RQQHFWLFXW 86 KDYHDOVR EHHQ GULYHQ E\ QHLJKE
IHFWV ZKLOH 0-OOH®@ PQBYSIRRXW SO\ SUHVHQWHG VLPLODU HYL
'LHVEDGHQ *HUPDQ\ XVLQJDVSDWLDO SDQHO ORJLWGPRGHO
SHUIRUPHG D VSDWLDO SDQHO HFRQRPHWULFV VWXG\RQ WKH
WLDO VRODU SDQHOV LQ *HUPDQ\ ,Q DOO WKHVHVWXGLHV VS
WKHQ LQWHUSUHWHG DV SHHU HIITHFWV DW WKH ORFDO OHYH(
HYHU QR RQH KDV LQYHVWLIJDWHG WKH SUHVHQFH RI VSDWLE
SRZHU \HW :LQG SRZHU EHLQJ XVXDOO\PXFK PRUH FDSLWDO
39 WKHUH DUH IHZHU SURMHFWY WKDQ 39 RQHV $V D FRQVHT
WLRQLVUHTXLUHG VRWKDW SRVLWLYHVSLOORYHUVDUHOLN
DW WKLV VEFDOH 2Q WKH FRQWUDU\ ZH ZLOO VKRZ WKDW VSD!
DUHVXOWRIVXEVWLWXWLRQLQ WKHFKRLFHRID ORFDWLRQ
DXWRFRUUHODWLRQ 2XUPRGHO WKXVFRQVWLWXWHV D UDUF
PRGHOV ZKLOVW NHHSLQJDQLQWXLWLYHLQWHUSUHWDWLR

vy 8TS

,QRUGHU WR SHUIRUP RXUDQDO\VLVY ZH XVH SXEOLFO\DYDL(
VKDUHV RI FRQQHFWLRQ FKDUJHV IRU RI DOO UHJLRQDO VFI
TXHVWV GDWD SURYLGHG E\ (QHGLV IRU ZLQG IDUPV ZLWK D F
I[URP -DQXDU\ WR -XQH

IHWZRUN FRQQHFWLRQ FKDUJHYV

2Q WKHRQHKDQG ZHXVHG SXEOLFO\DYDLODEOH GDWDRQ 6 5
WR WKHVH QHWZRUN FRQQHFWLRQ VFKHPHV DUHISKERQ UVUKHG |
VSRQGLQJGRFXPHQWVFRQWDLQDORWRILQIRUPDWLRQ D GF
DQG LWV HYROXWLRQ KRZ WKH VFKHPH ZDV SUHSDUHG DQG U
KDYHEHHQ VHOHFWHGDQG KRZPXFK WKH\ FRV W KHREZHPLX\WF 8 HUH
VXEVWDWLRQ HWF 7KH\DUH SXEOLVKHG DORQJ ZLWK RWKH !
VXOWDWLRQ UHSRUWYV WHFKQLFD O PW GO WXDDARNDRODY O\ WK

$V QRWHG E\ $QVHO L@ DSQREGWoHHIW 2R W\SHV R1 VSDWLDO DXWRFRUUHOD\
ODWLRQ LV E\ IDUWKH PRUH LQWXLWLYH 1HJDWLYH VSDWLDO DXWRFRUL
YDOXHV DQG GRHV QRW DOZD\VKDYH D PHDQLQJIXO VXEVWDQWLYH LQWHL

20iTh,ffrrrX i2@7 M+2X+QKf7 f "iB+H2fH2b@b+?2K b@ 2:BQM mt@/2@ " +
"2b2 M@/2b@2M2 ;B2b@ 2MQmp2HLEH)AbHBYRK@ QmiBHb

7KHVFKHPHV DUH EDVHG RQ D UHJLRQDO WDUJHW IRU5(6 FDSDFLW\ ZKL
FDSDFLWLHV " IRUHDFK VXEVWDWLRQ WKDW FDQQRW EH XVHG IRU QRQ 5(¢

5HVHUYHG FDSDFLW\DW D VXEVWDWLRQ FDQEHSWUDQVIHUUHG  WR DQF
SURYLGHG WKH JOREDO FDSDFLW\DQG WKH QHWZRUN FKDUJH UHPDLQ XQF
WKH VFKHPH LIDOO VXEVWDWLRQV DUH QRW XVHG DV RULJLQDOO\SODQQ

‘KHQ DOO UHVHUYHG FDSDFLW\ KDV EHHQ DOORFDWHG WR 5(6 SURMHFEW
DQGDQHZVFKHPHLVYWREHGHVLIJQHGDQG SXEOLVKHG 8QWLO WKHQ WKH


https://www.rte-france.com/fr/article/les-schemas-regionaux-de-raccordement-au-reseau-des-energies-renouvelables-des-outils
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$O0O WKLV LQIRUPDWLRQ FDQEH YHU\XVHIXO WR 5(6 SURMHFW
SXUSRVHRIRXUVWXG\KRZHYHU ZHDUHRQO\LQWHUHVWHG L
VFKHPH DQG WKHUHODWHe& R HW QR WNKAKLDJUSIRV VQEOH FKDQJH
UHJLRQ &KDPSDJQH $UGHQQH KDVEHHQFRQFHUQHG ZLWK D
ZDVDQWLFLSDWHG

JLIXUHHORZVKRZVWKHYDULDWLRQRIWKHQHWZBUNKFKRQWN\ <
VRPH GHVFULSWLYH VWDWLVWLFV :HKDYHXVHG WKH ILUVW \
$UGHQQH ZKLFK URVH IURPN: DWWRKH HQG RI JURP WKHV
EH VHHQ WKDW QHWZRUN FKDUJHVY DUH UDWKHU KHWHURJHQ|
WZHQW\ RQH KDYH D FKDUJ INOPRY® HOXDOQVRDYH D FKDUJ}
FHQWUDWHG eEM:WZHEQN: RQO\ 7KH DIRUHPHQWLRQHG IHDW
FOHDUO\RQ WKH Z &R CRHJGNDRWDK\LNW R 3U DPQIR $SHIGHY H U

WKHOHVV HLJKW YDOXHV DUH UHODWAE WHO\VSUHDG EHWZHHC

Nord-Pas-de-Cafis

Aaute-Normand

Basse-Normandie:
g lle-de-France Henne Lomaine
e
Bourgogne

20

Aquitaine

Provence-Alpes-Céte d'Azur

J)LIXUH ¥1HWZRUNUHLQIRUFHPH® W FKBPRIRHWMSHUYUW N 1 RRQ

OLQ 4 OHG OHDQ 4 OD[ 6 '

7TDEOH ¥ 'HVFULSWLYHVWDWLVWLFVRIUHIJLRODNO (BHNZRUN |
IRUHUHYLVLRQ

,QDGGLWLRQ WKHVH FKDUJHV FDQ EH FRPSDUHG ZLWK WKH
IDUP SURMHFW $VDQLQ@LUFQOVEMAR I&SH B FRVW PDIJQLWXGH F

6RIDURQO\WZR UHJLRQV 3LFDUGLHDQG 1RUG 3DV GH &DODLV KDYH WK
KDV EHHQ SXEOLVKHG \HW
6HH WKH QHZ VREKHPH >



e N:IRUZLQG WXUELQHV ZKLFK UHSUHVHQW URXJKO\ R
WKHQHWZRUN UHLQIRUFHPHQW FKDUJHV DUH YHU\VPDOO FRI
ZHQHHG WR UHPHPEHU WKDW ZLQG IDUPV KDYH EHHQ VXEVLG
ZKLFK KDYH QRZ EHHQ UHSODFHG E\IHHG LQ SUHPLXPV 7KH\
DQ 8DGHTXDWH" UHWXUQ RQLQYHVWPHQW WR SURMHFW GHY'
DFFRXQW WKHFDSLWDODQG RSHUDWLQJFRVWYV EXW QRW WK
DSHU UHJLRQ EDVLV &RQVHTXHQWO\ ZH FDQ VWLOO H[SHFYV
ORFDWLRQ FKRLFHRIZLQG IDUPV

'‘DWHV RIHQIRUFHPHQWDUHDOVR TXLWHKHWHURJHQHRXYV LQ
\HDUV WR KDYH DOO VFKHPHVY FDPH LQWR HITHFW ,Q RUGHU W
ZH FKRVH WR DJJUHJDWH LW DW WKH TXDUWHUO\ WLPH VWHS
GDWHV RIHQIRUFHPHQW DVDWPRVWIRXUVFKHPHVY FDPHLQV
4 $V WKH\ KDYH QRW SDUWLFXODUO\ EHHQ HQIRUFHG D
TXDUWHU ZHFRQVLGHU WKDW WKHVKDUHRIUHLQIRUFHPHQMW
WKHTXDUWHU RILPSOHPHQWDWLRQ DQG ZH FRQWURO WKLV
YDULDEOHIRUWKHTXDUWHULQ TXHVWLRQ 7KLV GXPP\LVDO
RI WKH VFKHPH ,Q SDUWLFXODU ZH H[SHFW LW WR KDYH D O
HQIRUFHPHQW GXPP\ VLQFHLWFDSWXUHV WKHHIITHFW RI WKt

IHWZRUN FRQQHFWLRQ UHTXHVWYV

2Q WKHRWKHUKDQG ZH XVHG GDWD SURYLGHG E\ (QHGLV WK
'62 IRU RI')UHQFK FXVWRPHUV ORUH SUHFLVHO\ ZH KDYH
DWZKLFK WKH\HQWHUHG WKH 8ZDLWLQJOLVW" ZKLFK PDNHYV
IHHG LQ WDULIIDQG OLDEOHIRU WKH QHWZRUN FKDUJH :HDC
FLW\ DQG FDSDFLW\

$IWHUD UHTXHVW LV DGGUHVVHG WR WKH QHWZRUN RSHUDWR
DWHFKQLFDODQG ILQDQFLDO SURSRVLWLRQ ZKLFK LV WKHQ
SURSRVLWLRQLVDFFHSWHG WKHSURMHFWHQWHUV WKH ZDL
IRU GD\V +RZHYHU DERXW RISURMHFWV DUHDEDQGRQH
ZDLWLQJOLVW ZLWKRXW EHLQJ FRQQHFWHG LQ ZKLFK FDVH V
VWLOORI GD\V ,IRQWKHFRQWUDU\WKHFRQQHFWLRQ LV F
WKH ORQJHVW FRQQHFWLRQ SURMHFW WRRN GD\V  \HDU\

7KXV GXHWR WKHORQJGHOD\EHWZHHQ WKHFRQQHFWLRQ U
RUWKH DEDQGRQPHQW RI WKH SURMHFW LW LV LPSRVVLEOH
WKDW HITHFWLYHO\OHG WR D FRQQHFWLRQ ZLWKRXW UHPRYL
GRLQJVR ZH ZRXOG UHPRYH SURMHFWYV WKDW PD\ KDYH OHG
‘HKDYH WKHUHXSRQ GHFLGHG WR IRFXV RQ FRQQHFWLRQ UHT
DJRRG SUR[\RI WKH IXWXUH QXPEHU RI ZLQG IDUPV RQH FRX
UDWH RI DEDQGRQPHQW 7KH\DUH DOVR UHVSRQVLEOH IRU
OLVWDQG KHQFH IRUWKH SRVVLEOH VDWXUDWLRQ RI WKH VF}
UHLQIRUFHPHQWYV

7KLY GDWD LV TXLWH UHOHYDQW IRU WKH DQDO\VLV RI WKH U
ZKLFK LV ZKHQ RXU GDWD VHW ILQLVKHYV RI'ZLQG FDSD



WR (QHGLV2 QHWZRUN DQG RIWKHZLQG HQHUJ\ZDLWLQJC
ZHOO ,WLQFUHDVHVPDLQO\®Q /WV\QFMWZRWNMRRLOHG E\ W}
WKH FDSDFLW\ OLPLW EHWZHHQ WKH GLVWULEXWLRQ DQG WK

0:IRUSURGXFWLRQ XQLWY ZLWKD SRVVLEOH H[WHQVLRQ X!
VLIHRID ZLQG IDUP ZDV 0@LQ)XUWKHUPRUH ELJJHU ZLQG |
WR DVN IRUVHYHUDO FRQQHFWLRQV WR WKH GLVWULEXWLRQ
WR WKH WUDQVPLVVLRQ QHWZRUN 7KLV FDQ EH VHHQ E\ ORRN
UHTXHVWV WKDW RFFXU WKH VDPH GD\LQ WKH VDPH FLW\ ,Q
WLSOH FRQQHFWLRQV" ZKLFK DUH PRVWO\ §GRXEOH FRQQHF
RI VWDWLVWLBQ GEHOREMDVR KLIKOLJKWY WKLV IDFW +RZH
TXHVW FDQ RQO\ EH XVHG DV D SUR[\ IRU WKH VWXG\ Rl PXOW|
ZLQG IDUPVDUH FRQQHFWHG WR VXEVWDWLRQV LQ GLIIHUHQ\
GDWHV 7KLV SUREDEO\OHDGVWRDQXQGHUHVWLPDWLRQRIV
WKHUH FRXOG EHVHYHUDO FRQQHFWLRQUHTXHVWV LQ WKH V
SURMHFWY EXW WKLV VHHPV YHU\ XQOLNHO\ $PRUH ULJRUR.
DQGWKRURXJKH[DPLQDWLRQRIWKHGDWD VHWDQG ZRXOG E}

B8QIRUWXQDWHO\ ZHGR QRWKDYH FRQQHFWLRQ UHTXHVWYV G
VPDOO '6 V DSSUR[LPDWHO\ RI'62V2FXVWRPHUV +RZHYHU
WLRQV RQ57(3V QHWZRUN LV UDWKHU OLPLWHG DQG WKH XV
FRQWURO IRUWKH SUHVHQFH RIVRPHUHODWLYHO\ODUJH '62

KDYH RXW RI FRQQHFWLRQ UHTXHVWYV IRU ZKLFK ZH GR Q
DFFRXQWYV IRU RIWKHGDWDLQ WHUPV R RIQXPEHU RIREVHU
FDSDFLW\

6LQJOH UHTXHVWYV
1

$JIJUHIDWHG UHTXHVWYV
1

7TDEOH ¥7HQPRVWIUHTXHQW FDSDFLWLHV IRUVLQJOHDQGD
UHTXHVWYV O:

1 OLQ 4 OHG 4 OD[ OHDQ 6W GHY
6LQJOH UHTXHVWYV
$JIJUHIDWHG UHTXHVWYV

7TDEOH ¥ 'HVFULSWLYHVWDWLVWLFVIRUVLQJOHDQGDJJUHJI
N :

6LQFHZH XVHFRQQHFWLRQUHTXHVWVIRUZLQG SURMHFWYV RI
FHUQHG E\WKHQHWZRUN FKDUJH WKHUHFRXOGEHVRPH 8GR
SURMHFWYVY MXVWDERYH N: WRDYRLG SD\LQJWKHQHWZRUN
GHU N: UHSUHVHQW RQO\ RI' WRWDO FDSDFLWLHV DQG
QHFWLRQ UHTXHVWY DQGDUHWKHUHIRUHQHJOLJLEOH 7KL
KLVWRJUDPRIFRQQHFWLRQ UHTXHEYXWHNKFIDGWDR KWJI KW LLIE ML Y XK
DQG O0:OLPLWWHKLVWRJUDPDOVRUHYHDOV WKHIDFW WKDW |

‘HKDYHUHPRYHG WZR §RXWOLHUV"DW 0: DQG 0: ZKLFK FRUU



UHO\RQ O0: WXUELQHV ZKLFKLV DOVRVAFFRRMWUPHGXHKNQYWDERK Q
UHTXHVWY DUH PXOWLSOHV RI O:
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JLIXUH ¥ +LVWRJUDP RIFRQQHFWLRQUHTXHVWYV FDS

JLIXUGLVSOD\VWKHWHPSRUDOHYROXWLRQRITXDUWHUO\GH
WKDQ N:RQ(QHGLV2QHWZRUN ,WLVFOHDUIURPWKLVJUDS
IHUHQW IURPRQHUHJLRQWRDQRWKHU DVVRPHUHJLRQV KDY
RUDOPRVW QRQH HJ $OVDFH DQG 3URYHQFH $OSHV &{WH C
FDUGLH DQG &KDPSDJQH $UGHQQH DQG WR D OHVVHU H[WHQ
PRVWDGYDQFHG UHJLRQV LQ WHUPV RILQVWDOOHG ZLQG FD
DQGLQ WKH QH[W VXEVHFWLRQ 7KLV H[SODLQV ZK\WKH VFKHP
UDWHGDQGWKHRQHVLQ &KDPSDJQH $UGHQQHDQG 1RUG 3DV

JLIXUKHOSV YLVXDOLVH WKH DFWXDO KHWHURJHQHLW\ EHW Z
TXDUWHUO\PHDQ GHPDQG IRU ZLQG IDUPV ZLWK D FRQILGH
WKH FRQILGHQFH LQWHUYDO FDQ EH XS WR WZLFH DV ODUJH D
YHU\VWURQJLQWHU UHJLRQDO GLVSHUVLRQ

, QVWDOOHG EDVH

JROORZLQJWKH ZR@NZH ZHOW/ %XVH WKH LQVWDOOHG EDVH L H
QHFWHG FDSDFLW\LQ D JLYHQ TXDUWHU DV DQ LQGLFDWRU F
PHQW RI ZLQG HQHUJ\ LV H[SHFWHG WR IROORZDQ LQWULQVLF
WR EH FRQWUROOHG IRU +RZHYHU LW ZRXOG QRW EH UHOHY
IURPFXPXODWLYHGHPDQGVDVLVXVXDOO\WKHFDVH IRUWKEF
GHOD\VDQG DEDQGRQPHQWRISURMHFWY )XUWKHUPRUH D
1DLU® WKH XVHRIWKH FXPXODWLYH VWRFNRIWKH GHSHQGH
VLRQJLYHVELDVHGDQGLQFRQVLVWHQW HVWLPDWRUV EHFD)
VHULDOO\FRUUHODWHG ZLWK WKH GHSHQGHQW YDULDEOH 7k
WDO YDULDEOH ZKLFK FDQ EH YHU\ GLIILFXOW WRILQG RUD
UHTXLUHV QR HUURU DXWRFRUUHODWLRQ

1RWLQJ WKLV LVVXH %ROOLQ@NURPDGY MKH.ODKBMREFVRODU S
LI WKH ODJEHWZHHQ WKHDGRSWLRQ GHFLVLRQ DQG WKH LQV

ZLQG IDUP SURMHFWY WLV QRWFOHDU ZK\VXFKELJ SURMHFWY ZHUH LQ
RQH



Cuarterly demand (kW)
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UHVSHFW WR WKHRUGHURIDXWRFRUUHODWLRQ RIHUURUV \
XQELDVHG 7KLV LV SDUWLFXODUO\VXLWDEOH IRURXU VWXGC
EHWZHHQ WKH UHTXHVW DQG WKH DB @ GEBHORZQGLH/RW DR @/ K)H 1
OXWLRQ RIWKHLQVWDOOHG EDVHSHUUHJLRQDQG WKHLU JH|
-XQH  WFDQEHQRWHG WKDW LWLV KLIKO\KHWHURJHQHR_
RI WKH KHWHURJHQHLW\RIFRQQHFWVYRRZAVHW K B WWP\R V3/O B R | |1X
FXUYHVGRQRWKDYHWKHVKDSHRIDQ6\HW VR WKDW ZH FDQ
EHDWDIDLUO\HDUO\ VWDJH ,Q SDUWLFXODU WKLV H[FOXG
EDVHDV D GLIIXVLRQ YDULDEOH ZKLFK XVXDOO\DLPV DWFDS
VDWXUDWLRQ RIWKHPDUNHW
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Quarterly cumulative demand (kW)

Alsace Aguitaine Auvergne Basse-Normandie Bourgogne Bretagne

1500000

1000000 —

] JHJJJ//

T T T T T T T T T T T T T T
2005 2010 2015

T T T
2005 2010 2015 2005 2010 2015

JLIXUH ¥ QVWDOOHG EDVHG SHUUHJLRQ

9 02'(/1,1*675$7(*<

$VVHVVLQJ WKH LPSDFW RI WKH 6 5(Q5 FKDUJH RQ ZLQG HQHLU
FRQVLGHU WKH GDWD VHW DV D SDQHO GHVSLWH WKHVWURQ]
JLRQV ,QGHHG LQGHSHQGHQW UHJUHVVLRQV FRXOG QRW JL°
EHVW ZH FRXOG JHWDQDYHUDJH YDOXH RIWKHLPSDFW RI WKF
XVLQJD GLIIHUHQFH LQ GLIIHUHQFHV DSSURDFK +RZHYHU V
RIWKH UHLQIRUFHPHQW FKDUJH ZKLFK FDQ YDU\ZLGHO\DFU
DSDQHO GDWD PRGHO ZLWK UHJLRQ DQG WLPH IL[HG HIITHFWV |
HURJHQHLW\ DV SRVVLEOH 7KH GDWD EHLQJ JHRJUDSKLFDO
LQWR DFFRXQW DV H[SODLQHG LQ WKHIROORZLQJVXEVHFWL

6SDWLDO LQWHUDFWLRQV

6LQFHZHDUH GHDOLQJZLWKJHRJUDSKLFDO GDWD LWLV QHF
WLDO DXWRFRUUHODWLRQ RI WKH YDULDEOHYVY LQ RUGHU WR I
HVWLPDWRUYVY ,Q SDUWLFXODU VSDWLDOLQWHUDFWLRQFDQ
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JLIXUH ¥ 5HJLRQDO FXPXODWLYH ZLQG FDSDFLWLHV N: FRC
PLG

JLUVWRIDOO LWFDQEHHQGRJHQRXV ZKHQ WKHRXWFRPH LQ
DQHLJKERXULQJRQH IRUH[DPSOHDVDFRQVHTXHQFHRISHH
VFULEHG LQ \BISPWILLI® LQWHUDFWLRQ PD\DOVR EH H[RJHQRXV
FRYDULDWHYV L H LIDYDULDEOHFKDQJHLQDUHILRQ KDV DC
7KLV FRXOG EH WKH FDVH IRUQHWZRUNFRQQHFWLRQ FKDUJH)
VSDWLDO LQWHUDFWLRQ ZKHQ VSDWLDOO\FRUUHODWHG XQ|
GHQW YDULDEOH )RULQVWDQFH ZLQGVSHHGV DUHH[SHFWH
WKH ORFDWLRQ FKRLFHRIDZLQG IDUP DQG WKH\DUHVSDWLD
FDQ EH VHHQ IURPQLUDWHFH ZLQGV DUH VWURQJHVW RQ WKH &
FRDVWV DV ZHOODVRQWKHOHGLWHUUDQHDQ FRDVW :LQGF
LQ WKH VRXWKHDVW DOVR H[LVW

$OWKRXJK ZLQG LV QRW XQREVHUYDEOH VWULFWO\ VSHDNLQ
DQ H[SODQDWRU\ YDULDEOH IRUVHYHUDO UHDVRQV )LUVWO\
WZHHQ ZLQGVSHHGVDQGZLQGHQHUJ\SRWHQWLDO ,WLVLQ ]
RQ WKH WHFKQRORJ\ XVHG B6HFRQGO\ HYHQ LI WKLV UHODWL
DQG KHQFH SRWHQWLDO RXWSXW FDQ YDU\ ZLWKLQ D VLQJC
LQGLFDWRU ZLOO QRW FDSWXUH WKH GLYHUVLW\RI ZLQG UHJ
DPSOH RQHFRXOG XVHWKHPD[LPXP PHDQRUPHGLDQ YDOXH
LV QR REYLRXV FKRLFH )LQDOO\ WKH XVHRIDVLQJOH YDOX
UHJLRQ ZRXOG SUHYHQW XV IURP XVLQJLQGLYLGXDO IL[HG HII
FDSWXUHRWKHU XQREVHUYDEOH YDULDEOHV DV ZHOO






	INTRODUCTION
	LITERATURE REVIEW
	DATA
	Network connection charges
	Network connection requests
	Installed base

	MODELLING STRATEGY
	Spatial interactions
	Spatial panel model

	RESULTS AND INTERPRETATION
	Estimation results and first interpretations
	Interpreting coefficients: simplified example
	Interpreting coefficients: general case
	Direct, indirect and total marginal effects

	CONCLUSIONS AND POLICY IMPLICATIONS
	Regional connection schemes data
	Fixed effects of the GNS panel model
	Map of connected wind farms

