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7KH $($ ZDV FHDWG 1O 10 UAVSROWH VR WH GHHS IHDW DQG
H SHAEMRQV JHOHDWG B\ WH GIMRYHUHV DQG GLYHUH XVHV Rl QXFGDU
WIKQR®RI\  7KH $IHQR V IJHQHWY ZDV 8 6 3UHMGHQM MHQKRZ HWV  $VRP \/
|RU3HDFH DGGHW R WH * HOHDO$SWHP E® Rl WH 8 QWG 1 DMRQV RQ
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IQPDQ PLQGVIQ PDQ SOFHV WH\SOMQ R WHDRP PD ®DG \R WH
XQU\ IQJ R WHHIMHGYIGHS Z RUG

7KH-$($ IV VWRQI® QONHG VIR QXFGDU VHFKQRM®RI\ DQG W FROWRYHUIMDO
DSSOFDVIRQV HWHUDV D Z HDSRQ RUDV D SUDPWFDCDQG XVH XORRO) LRP WH
EHIIQQIQI IWZ DV JLYHQ WH P DQGDWA VR Z RWN Z WK IW 0 HP EHU 6\VWAV DQG
P XGAS®! SDUPHY Z RUBZ IGH VR SLRP RWM VDIH VHRXUIH DQG SHDFH XOQXFBDU
WIRKQR®JIHV 7KH REMPWYHY Rl WH -$($ DUH VR SURP RWM WH XVH RI QXFBDU
WIKQRRIIHV HOHU\ DQG QRQHQHU\ XWH Rl QXFBDU VXK DV DGR IRU
H DP S®I DV D VXEVIWMWM IRUIRWMOIXHY FRDOJDV R RUDQ] H DQG GILHRW
LOMUODWRQDO QXFBDU LMHDURK DQG VR HQVXUH WH VDIHW DQG VHRXUW Rl
QXFODU | DAMAHY DQG XVHV 7KLY VHIRQG P MMRQ DOR LOFOXGHY WH | DRAMDW
WH-$($ 1V WH RU DQ DWRQ WDWRYHWHHY DOQXFBDUP DWUDY DQG | DAOAHY
R SUHYHQADQ. QRQ VSHALLE XVH Rl WHVH WIFKQR®ILHY 7KHHRWH RQHRI W
P DIQ DFKIHYHP HQW IV WH 137 WH QRQ SIROHDARQ WHDW WDWWKH -$( $
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8 VHG VR ) LIKW&@P DVIA &KDQIH'"

Q WH 6RYIHW EXIOWKH [ IDMAYIADQ QXFBDU SRZ HUWMMRQ FROQOHPMG
W WH HBRFWAW JUG 1Q 2 EQIOW 7KLY HYHQMY SWIRRI WADWDWRP I HOHLD\

Z KIFEK XQWOWHQ KDG RQ® EHHQ XVHG IRUP DW GHVWKPURQ Z HDSRQV FRX@
EH D PDWMYH HQHU\ WVRXUAH IRU KXP DQW 7RGD\  QXF®DU HOHUI

UHSUHVHQW P RUH VKDQ Rl RXU Z RUBZ IGH SLRGXFPIRQ GMMEXWG
DP RQJ WILW FRXQMHV 7KLY HQHU\ IV WH KHDUWVRI WH FIP DM FKDQIH
GHEDW EHIDXVH Rl IW &Z  JUHHQKRXVH JDV HP MMRQV WY FDWRKIQ) DWHQARQ
DV D SRME®! VROMRQ |RULHGXAQ) RXUFDLERQ | RRBUQAZ KB P HHWQJ RXU
JWIRZIQ) HOPMAW QHHGV +RZHYHU IW WR®I 1Q WH Z RUTZ IGH HOHUI\

WDQVMRQ LV KLIK® FROWRYHWDOEHADXVH MIHSUHVHOW D KXJH WIFKQR®JILFDO
DQG HARQRP LIF FRVW RUFRXQWIHV Z IMKLQJ VR HP EDUN RQ WH QXFGDUJIDP EGH

-Q DGGIMRQ WLV HQHU\  SURGXPW QXFBDUZ DM Z KIFK FDQORWEH UHR FBIG RU
GHWAR\ HG IRUWH P RP HQWVDQG P XVWEH WRUHG 1Q DQ XD VHRXUH SOFH
EHFDXVH Rl WHUGDQIHIRXV QDWLH

7KH-$($ FDQ GR VHYHIDOMIQIV DERXVIMLY RRSIE

e /HDGD@B1 P HP EHUFRXQMHY \RZ DBV WH P RWWXWEIQDE®! DQG VDIH
SRWIE®! XVH Rl AYIOQXFODUHQHUI\

e 6XJIHWWWDGH DIUHHP HOW EHVE HHQ 81 P HP EHU FRXQWIHV |RU QXFBDU
UHDP/RLY 1Q FRXQMHY WDWKDYHQW HWRQH

e B6XSSRUMY WH GHYHRSP HQWRI LOMOQDAWRQDOIQORYDARQ SIRMFW RQ
DRP [F HQHUJ\ DQG P RWH VSHALIFD® RQ WH FUHDMRQ RI D K\ GLRIHQ
| XVIRQ QXFODUUHDRRU



7KH SXUSRVH Rl WLV | LUAWRSLE IV VR UHDRK. DQ LOWUDDWRQDOFRQVHQVXY RQ WH
SRWIQUWDOIXWMH P DW XVH Rl QXFBDU SRZ HU 1Q WH [LJKWDJIDIQW.JI@REDO

Z DP 1Q) DQG WH JEREDOHOHUI\ WDQMMRQ 7KLY JXIGHIDH VKRX@ KHS \ RX 1Q
\ RXUUHVHDURK

1 XFGDU( QHUW\ V$ GYDQVIDIHV
| RZ * LHHQKRX\H * DV (P DMRQV &RP SDUHG VR 2 VIKHU ( QHU\
BRXUAHV

Combustible Emission de CO2
Cantraba & nuclaira 6 gCO2e%Wh (France)®
Eclian (en mar) 0 gCO2ekWh
Eolian (@n lema) 10 gCO2ekWh
Hydrodlectrique 10 gCO20/MWh
Blomassa (déchats da bols avec lurbing & vapour) 32 gCO20%Wh
Géatharmia 38 gCO2e/kWh
Eleciricité (chautiage) 210 gCOZe/MWh
Gaz naturel 443 gCO2axWh
Pilo & combustisty 664 gCOZoMW
Coniralo foul-vapeur 730 gCOZa/kWh
Pétrobe bourd 778 gCO20MWh
Contraby & charbon 1 058 gCO20/kWh

“La moyenne monde so situe & 6 gCO20k\Wh

Source : Bilan GES de 'Adome, méthode dite = saisonnaliste par usage =.

Rl N NI 20 1 |

Comparison of the French and Polish electricity mix over 2023
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+ XJH &ROVIQXRXV 3 LIRGXPVRQ &DSDFLW

8 QENH UHQHZ DEGI HQHUI\ VRXURHV ViXFK DV Z 1QG DQG VROU QXFBDUSRZ HUFDQ
SURYIGH WRE®! DQG FRQAOXRXY HBPWMEAW JHQHIDARQ P DNQJ MWUHIDE® |RU
P H-MQJ EDVIE HBPMAW GHP DOG

3 BGIQVU XO( QHUD\
SHVHUHV Rl XWDQXP  WH WDZ P DWUDOIRU QXFODU SRZ HU DIH UHDMWYHO
DEXQGDQW JXDIDQMHQI D WEE®! VXSSO RYHU WH ®Q) WP 7KDQNV \R
IGHOWIHG UIHVHUYHV R XUDQIXP  Z H FDQ HQVXUH D FRQWOXRXV VXSS® IRUD
FHOWU |RUIDMMRQ SRZ HUMEMRQV RQVRI XWDQXP P WO 7KH
FRXQWIHV Z VK VIKH U HWXDQIXP  UHVHUYHV LQ VIKH Z RUTS DUH $ X\VWDAD
. D] DNKWIDQ &DQDGD 5X\WD DQG
1 DP LELD

0 RWH( QHW\ 3 WRGXFHG SHU+ HRVIDLH

/ AW FRP SDUH (' ) V &RUGHP DIV WHUP DOSRZ HUMBMRQ Z WK WH * LDYHIDHV

QXFODU SRZ HUMMRQ  7KH FRDOIILHG SRZ HUWIMRQ KDV D FDSDAW R

0: IRU  KHRVDUHY ZKIB WH QXFODU SRZ HU WIMRQ KDV D FDSDAW Rl
0: IRUWH VDP HDUHD &RP SDUHG Z IW FHUBIQ RIHUIRWP VRl HOHUI\

QXFODU SRZHU \BNHV XS GMW OQG ZKIFK FDQ EH EHQHILADO IRU WH

SUHVHUYDWRQ RI @QG DQG EIRGLYHUAW




1 XFGDU( QHU\ V' LVDGYDQVIDI HV

1 XF®DU: DWH O DODIHP HQW

1 XFODU Z DWM LQFOGHY IXKEE®! WRRY SIRWIPRYH FRWIQ]  VSHQWIXHO DQG
XVHG SDUV Z KRVH LDGIDWRQ FDQ SRVH D UMN VR KHD®M DQG WH HQYLLRQP HQW
7KH FDQQRWEH UHXVHG RULHR FBIG 7KH GDQIHUIRXVOHW Rl LDGIRDPRYH Z DVM
JWDGXD® GIP LQMVKHV RYHUMP H WLV IV IDGIRDPRYH GHD. 7KLY GHFD\ FDQ \BNH
IURP D IHZ KRXW/ VR VHYHIDCKXQGUHG WRX\VDQG \ HDW Q) IDQFH VKRUADYHG

Z DWM UHSUHVHQW P RUH VKDQ Rl VKH VRDOYROXXP H R LDGLRDFVIYH
Z DWH 1Q ) LDQFH EXWRQO RI VRVDOLDGLIRDFVIVIW / RQJ @HG Z DM
UHSUAMHQW Rl WH VRWWOYRXP H IRU Rl WH VRVBOLDGIRDPAYW LV

YHY GLLIEXOWR SLRYIGH I LIXUHV RQ D JGREDOFD®! DV WLV FDQ VRP HAP HVEH D

P DMUR WM VHRUHW + RZ R WHDWINLY Z DUM!

e 2 FHDQ GXP SLQJ Z DV GHIQWYHY EDQQHG E\ WH / RQGRQ &RQYHMRQ RQ
WH 3UHYHQARQRI 0 DUQH 3RGMRQ 1O

e 6XUDFH WRLDIH 1V D VROXVIRQ |RUSHIP DOHQWXQGHU LRXQG WRWDIH 1Q
MROWG VHEXUH | DAMARY [RUWH EHQHIWRI P DQ DQG WH HQYILRQP HQW
8 QRUXQDWI® \WRUDIH VWAV KDYH D @ WG FDSDAW IRUZ DWM VRP H Rl
Z KIFK KDYH EHHQ WDGIRDPWYH | RUVHYHIDOWRX\VDQG \ HDLY 7KHH LV D UMN
WDWINKHVH VWA FRX@ EH DFAGHQEED UHRSHOHG | RUIXVMUH JHQHIDARQY

5IWN Rl $ FFLGHQW
© H D@ WP HP EHU WH DFAGHQW DW&KHUORE\ O DQG ) XNXWKLP D
Z KIEK KDG VHURXV KXP DQ DQG HQYLLRQP HQWAHSHUPXVWMRQV



1 XFRDUGHFXUW 1Q VKH) DFHRI 7HURUMWP
7KH UMW Rl D WULRUMADMZAN RQ QXFBDU SRZ HU SOQW LV D JWDYH FRQFHQ

EHFDXVH Rl WH SRWQWDID GHYDWIAQ) FRQVHT XHORHV Ll VIXFRHWM XO 1 XFBDU
SRZ HUS@QW DUH SRWQADOELI HW EHFDXVH Rl WHULQMOVE IDGIRDPRYIW DQG

VWWQI HOWHRXUW P HDVXUHY DUH 1Q SOFH VR LHGXAH WL UMN -QMLODWRQDO
FRRSHIDWRQ DQG WMPWHRXUW WRQGDLGY FRP P RQ VR DOP HP EHYV/ DIP R
P 1QP ] HWH YXQHDEIQN R QXFEDUI DAQAHV VR DFW RI WULRUWP B\ \WKDUCYJ

LQIRIP DARQ RQ SRIMQUWDOMUHDW

+ LJK &ROWAKFVIRQ DQG ' HFRP P IWRQIQJ &RWV IRU 3RZ HU
BVIDVIRQV

7KH FRQWMXPARQ DQG GHRP P MRQQI FRW Rl QXFBDU SRZ HU SOQW DWH
DPRQ WH P RW VWQLIEDQW D'SHAW R WH QXFBDU IQGXV  7KH

FROMKXAARQ R D QXFODU SRZHU SOQW LQYROHV FROUGHDE®! LQWDO
H SHOGWXUH GXH VR IW WIFKQRBJLEDOFRP SOf W UJRURXV VDIHW \WEBQGDUGV

DQG BQI FROMAKPARQ WP HV 5 HFHQAWHP DMV SXVWWH VRVBOFRWDW
P L@RQ NN RUPRWHIRU 0: SO@OW

. KDW P RIH GIWP DQWIJ D SOQAMDWMMH HQG RI IW @H DOR LHTXILHV P DRU
LOYHWR HQMR VDIHD GIVP DOWB! WH | DAMAHY DQG P DQDIH WH UDGIRDPWYH
ZDWM <QHUIH GH )WDQAH (') HVWP DMV WDWGMWP DQWJ D@ Rl W
QXFODU UHDRRY ZRX@ FRWV  ELARQ 7KHWH KUK FRW DWH D P DRU
FKD@IQIH |RUWH QXFODUIQGXW  EXWWH  DUH HWHQADOWR J XDUDQWH \WH
VDIHW Rl WH [DAOAHY WURXIKRXWWHU QHR F&I HWP DIMG DWDURXQG

\ HDL/ DQG VR SURWIPANH HOYILRQP HOW-Q DGGIMRQ WH FROVAKPARQ WP HRI
D QXFODU WIMRQ IV JHOHD® VR \ HDU/ GHSHQGIQJ RQ W MJH DQG
FRP SO[ W



QVXPP DY WL HQHJ\ DSSHDW VR EH DAFHWIEG! VR RQD D YHY WP DO
P LORUW RI GHYHRSHG FRXQMHY IV KDUG® FRQFHYDE®H WDWKLY HOHU\ RI
WH UK FRXG GHYHRS Z IWRXW IQMODMRQDO DIG 1Q SRRU RU VRODWMG
FRXQWHV

' HSHQGHQFH RQ 5DUH 5DZ 0 DVIAUDOY VIKD\WS UH QRWS YDLODE
( YHU Z KHUH

Figure 1.1. Global distribution of identified resources
[<USD 130vkgU as of 1 January 2015)
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6RP H FRXQWHV Z IW QXFBDU SRZ HUSOQW RUWRW Z MWKIQJ W EXIG WHP
KDYH QR QDWXDOXWDQAXP  UIHVHUIYHY RQ WHUWUIMRY  7KH FRXQWIHY WDWGR
KDYH VXHK UIHVHUYHV WHH RUH KDYH SRWIQWDABIYHUDI H RYHUWH RWHY/



1 RQ 3 RA HIDVIRQ \WXHV
7KH XVH Rl QXFEDUHQHU\ R JHQHIDW HBPWEW FDQ EH GLYHUMG \R P OB
SXIBRVHV WDIMQI FRQFHUQV DERXWWH SLROHIDWRQ R QXFBDUZ HDSRQV 7R
FRP EDAVWIY WH -$($ FDQ XUH WMV \R MJQ QXFBDU QRQ SIRTIHIMRQ
GHAUHHV DQG FDUY  RXWIQVSHPARQV VR GHWALP IQH Z KHWHU WHH UX®N DUH
EHQJ FRP STHG Z W ) RUH DP S®! WH -RIOW GREDOS FURQ 3MQ LI QHG E\
+ADQ DQG WH -$($ RQ  -DQXDU WHTXLLHV 4DQ VR WHGXFH E\
VIKLLGV LW XUDQLXP  HQUFKP HQWFHQWL XJ HV DQG QRWVR HQUFK VKLY VDP H
XWDQLXP  E\ 0 RIH JHQHD® +DQ DAFHSW FROARY RQ SHDFHXO
QXFEDUXVH E\ WH -$($ RQ GHFDUHG DQG XQUHSRUMG QXFODUIDAMAHY 7KLY

FRXQWI P XWADEIGHE\ WH SUCQAS®!I RI WDQVSDUHQR

/ RFDQ( QYLLRQP HQVIDO-P SDFW

21 FRXUH WH FROMXPARQ RI D QXFODU WIMRQ FDQ ®DG \R \KH
GMVDSSHDUDQRH Rl ®FDOEIRGLYHMW -Q DGGIMRQ P RWVQXFBDU SRZ HU SOQW
XVH Z DMU VR FRROUHDRRWY/ 7KLY FDQ ®DG VR SLREGP V Z W WH IHBDWH RI
KHDMQWR VXURXQGIQ) WHDP V' DIHAMQ) @FDOI@WD DQG IDXQD + RWZ DU
GIVAKDU HV FDQ GIMXSWOTXDWE HFRA VWP V ) RUH DP S®I D VSHAHV Rl IMK
WDMY YHY DIIHAMG E\ UMQJ WP SHIDWUHV 1Q UYHWY DQG VWHDP V GXH \R
KXP DQ DRRYW LV\VD® RQ 6D® RQ LV D VSHAHY WDWEHSHQGV RQ VSHALIE Z DU
WP SHIDMUHV [RU YDURXV @H WRIHV LOFXGIQ) LHSLRGXPARQ -QRUHDVHV 1O
Z DMU WP SHDXWH GXH VR FIP DW FKDQIH DQG WHUP DO SROMRQ |LRP
KXP DQ VRXUPHV FDQ GIMXSVWKHVH WHP DOHT XILHP HQW FRP SURP IMQJ \WH
VXUMYDOR! \D® RQ HIJV DQG MYHQGBN DQG P LJIUMRQ R WH VSHAHV \R

EUHHGIQI DUHDV 7KLY FDQ KDYH D W QUIFEDQWP SDPARQ VDB RQ SRSXMWRQV 1Q
WYHW DQG VWHDP V



$UH 7WDGH $JUHP HOW IRUVKH ' HYHBSP HOWRI 1 XFGDU

3RZ HULQ 1 RQ HT XLSSHG &RXQWIHY &ROAHLYDE®!'

7UDGH DI UHHP HQW |RUWH GHYHBRSP HOWRI QXFGDU HQHU\ 1Q QRQ HTXISSHG
FRXQMHV DIH SRWE® EXWWH FDQ EH FRP SB[ DQG IQYROH P DQ

FRQUGHDWRQV IQFOGIQI QXFBDU VHRXUW QRQ SLIROHDWRQ P DIRU 1 LQDQADO
LQYHVR HOW WIFKQRRI\ WDV HWY DQG HQYILRQP HQWAFRQOFHWQV

+HHDHVRP H SRIOV R FRUGHU

1 XFOHIDUGHFXUW

7WDGH DIUHHP HQW P XVAHQUXUH WDWQXFODUI DAMAHY DIH GHVIQHG EXIOVDQG

RSHIDWG \DIHO E\  IOMUIDWRQDOMEQGDLGY VMWE\ WH $($ 7KLY FRQGIMRQ

FRXG GIMOPHOW] H VRP H FRXQWIHV WDWYDOH WH VRYHHIQW R WHU
SURSRVHG QXFODUI DAMAHV DV IQMUQDMWRQDOFRQARCY. I@EH UHT XILHG VR HQIRUFH

$($ WRQGEDWGEV

Q DGGMRQ FRXQWHV H SHUHQAQ) LOWLODORU H WILODOSRQAEDOMP RIOP D\

QRWEH DEG! VR LOFRUSRUDM VXK DQ DI UHHP HQW-+ SRZ HUS@QW Z HH EXIONQ
WHVH FRXQMHY WH Z RX@ EHVRR H SRVHG \R RQIRIQI FRQITRW <RX FDQ X\H

WH HDP S® Rl WH =DSRUM) SRZ HUJ WIVMRQ [Q 8NWDIOH ZKIFK IV \IMD
GDQIHRXVD H SRVHG \R DWP HG FRQICEWEHE HHQ 5XWDQV DQG 8 NUDIQIDQV

610PH WH EHIIQQIQ) Rl WH FRQ TRWWH SOQWKDV VXITHHG  SRZ HUFXW \WWKDW
DQ HDFK GHWEEIQH WH QXFODU IXHODQG FUHDM DQ XQFROWRMIG FKDIQ
LHDPARQ 7KH MW\ HOHUDCSRZ HURXVIRIHZ DVRQ' HFHP EHU



1 RQ 3R@ HDVIRQ

7KHH DIUHHP HQW P XWIQFO(GH LOMUQDWRQDO FRQWRO RYHU WH X\WH Rl
H FKDQIHG DWRP IF WIKQR®RILIHV \R DYRIG DQ\ DWP SWWR XWVH WHWH
WIRKQRRJIHV P LOBU® 7KLY FRX@ WOSRVH D SIREGP  |RUMBMY Z IVKLQD \R
UHVBLQ WHU VRYHHIQW WDWHU WDQ GHYHBSIQ)  LOMUODWRQDOFRRSHIDARQ
+ RZ HYHU ViXFK P RQMRUQJ FRX@ @ IMP HP EHUMIMV 1Q WHUSRWQWDOS QY
IRU QXFODU P LOMU] DWRQ DQG WXV UHGXFH WH UWN R @UH \FD®! DIRP IF

FRQICGEW

QW QDVUDOMMM D XWDQIXP [ MM®BH [ XHAY FRP SRVHG RI DQ DYHLDIH R
XUDQLXP WH DRP  QHFHWDU IRUQXFBDUIMRQ ) RUIMMR EH XVHG 1Q
QXFODUSRZ HUSOQW WH I XHOP XVWEH HQUEKHG R LHDFK - VR XLDQIXP
WDQ\V VR XGMDPHQMLXJ DWRQ WIKQR®J\ ) IOD® VR EH XVHG 1Q WH P Lo
IHG WH IXHOP XWWHDFK. VR XIDQIXP  7KH SRWQUWDCDIUHHP HOWZ L@
KDYH VR FROAROWLY HQUEKP HQWR HQVXUH WDWXWDQXP IV QRAVHQUEKHG R
WH PIOBY TXDDNV 7KH-$($ FROARY LHDWG VR WH 1 37 SDUAD | XDLEWLY
REMIPAWYH EXVDUH VIMDRR LOVXI | LEHQW

7THFKQRM®JI\ 7DOMV HU

&RXQWHV Z IW. DGYDQFHG QXFEDUWIKQR®J\ P D\ EH UIHX(PBQUWR VKDUH WLV

NORZ BIGIH EHFDXVH W1V ®W Rl WIRKQR®IIFDOP RQRSRO P HDQV D JUHDW
HARQRP IF ®W 0 RUHRYHU L WLV H FKDQIH LV HOYIMDIHG WH FRXQWLSDUAHY

UHTXHWMG E\ WHVH WEMAY FRX@S EH VRR KLIK [ RUWH WAV Z IVKLQJD VR DFTXILH

WHP



“OM CDWRQDAFRRSH DWRQ DURXQG DWRP LEIXMRQ WH SURVRW
7(5 IRUWHIXWUH

3WHVHQVIDMRQ

1 XFODUIXVRQ LV D VLI HWRUQXFBDUVAHQFH RGD, DV IMFRX@ EH D SRWMQWDO
VRXUFH Rl HQHU\  WDWSIRGXPHV P RUIH HQHU\ WDQ IWFRQUXP HV  7KH

UHVHDUK VRGD\ RQ WLV \RSIE IV HP ERGHG B\ VKH LOVHUODVIRQDO -7( 5

SURMIFW

/ RFDVHG 1Q ) LDOFH WLV SUIRWPWLY IRGRZ HG B\ QXP HRXV FRXQWHV @\H

5XWID &KIQD WH (8 WHB86$ DQG-DSDQ 7KH SXUSRVH LV VR FUHDW D UHDRRU
Z W QXFODUIXVRQ Z KIFK FRX@ EH DE®I VR JHQHIDM DQ HQHUI\ VRXURH \WWDW

GRHVQRWHP MDQ\ &2 DQG GRHV QRWALHDWI DQ\ QXFBDUZ DM

Rl N N | 1)49%%

7KLV P DS UHSUHVHQOW DOMH FRXQWHY WDASDUAASDM 1O WLY LOMDAWYH



' HYHES -QWLDDMRODOSRRSHIDARQ $ LRXQG D 9HY -QQRYDVIYH
SRRV
Who manufactures what?

Cryostat s

Feeders (31) o, :
: S50 Therma

Shield m

Field
Coils (18)

Poloidal :
Field
Coils (6)

Juss=ssi]

wy

-
LY TR

Central Solenoid
(6 modules) —=

7KH SUHYIRXV LBOMADWRQ JLYHV\ RX D FRQFUHW UHSDUMARQ Rl WH SURNMRW

7(5 IV VKH 1LUAV QXFGDU SLRMFW Z W WDW GIYHO Rl LOWMUQDWRQDO
FRRSHUDWRQ HQIDILQJ \WEMM LQYHR HOW 7KH GLLILEXOV 1Q KDYIQJ WDWBIYHCRI
LOMUDDWRQDOFRRSHUDWRQ LY GXH VR WH VDM LE DVSHRARI QXFBDUHQHU\ DV
WH FRXQMHY GHYHBRSHG WHUSURFHW VR H SBRIVIMH QXFODUHQHU\ [LRP \WH
UHVRXURHV VR WH 1O LDWAXPUHY WH. DOR GHYHERSHG WHU QXFGDUUHVHDURK
VHARU 1 XFODUUHVHDURK DOR JRHV DBQJ Z IW WH TXHWMRQ RI QXFEDUMDI HW
DV HYHY FRXQW HMEEQKHV IW QRWP V DQG SURFHGXHV DOMRXIK WH -$( $
DOHDG JLYHV DQ LOWMLODARQDA LDP H RQ QXFGDUVDI HW

+RZ LV 1 XFBHDU) XMRQ D * LHDWA RSH | RUVIKH * GREDO( QHLD\
oL

ALY GULHLEXOWR JLYH H DRMLIXUHV  EXWQXFGDU I XMRQ FDQ LHBDVH WRX\VDQGV
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K\ GLIRIHQ
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IRUHQHU\ SURGXPARQ JHQHIDWMV Z DM EXVWKLY Z DVM GlLIHY FROMGHIDE®
IURP WDWSLRGXFHG B\ QXFODU IMRQ -Q WH QXFBDU IXVIRQ SLRFHW WH
P DIQ UHDIHQW DUH RIWIQ @KWK\ GLRIHQ MRVRSHY VXFK DV GHXWUXP  DQG
WIMKP  © KHQ WHVH @KWDMRRSHY XQGHUR QXFODU IXVMRQ WH P DIQD
SWRGXFH KHIXP  DQG QHXWRQV + HIXP 1V DQ IOHWWQRQ WDGIRDPWYH JDV Z KGN
OHXWRQV FDQ IOMDRW ZIW WH UDRRU ZD@W PDNQJ WHP VDKW
WDGIRDAWYH 7KHVH UHDRRU Z D@ P D\ EHFRP H WDGIRDPWYH Z DM LHT XLUQY
DSSURSUDWM P DQDIHP HQW + RZ HYHU FRP SDUHG VR QXFBDU IMRQ QXFBDU
| XVIRQ Z DVM LV J HOHUDE® G/ UDGIRDPWYH DQG KDV D VKRUMUKDD @H WH WP H
MIWENHV | RUKDO Rl WH WDGIRDARYH DRP V 1Q WDWXHOR GMQMILDM 7KLV IV D
P HDVXUH XVHG VR GHVRUEH WH UDGIRDPARYH WEELDV Rl D P DWUDO 7KH KDD @H
YDUHV GHSHQGIQJ RQ WH WSH Rl LDGIRDRARYH P DWIUDOXVHG DV D QXFBDUI XHO
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QXFODUIMRQ
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H WHP HO KLIK WP SHDXUHV Rl WH RUGHURI P I@RQV Rl GHIUHHV &HOLXV
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o 7THFKORMRILFDOGHYHRSP HOW 1 XFODU IXVIRQ IRUHQHU\ SURGXPURQ LV
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IP SGP HOWDLI H VDG I XMRQ KDYH QRVW HAEHHQ | X@ GHYHBSHG DQG WL

UHT XLLHV VI QUIFDQNIQYHWR HQWQ UHVHDURK DQG LQQRYDURQ
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KDV EHHQ DWLIQHG R\ RX
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/MH 0 HV@HU IQ WH Z RUB KDV QHYHU EHHQ WH VDP H -QGHHG WKLV
P RP HQMY WH WEUAQ) SRIOWRI WH GHYHRSP HOWRI QXF®DU Z HDSRQV EXW
DOR WH XVH Rl QXFBDUHQHU\ 1Q AYICDSSTFMRQY 7KH GHVIAWKPWYH IP SDPARI

WHVH Z HDSRQV Z DV IHYHDBIG RQ $XIXW DQG GXUQI WH $P HUFDQ
ERP EIQJ Rl + LRVKIP DDQG 1 DIDVDNL

+RZ HYHU WH DQAQXFGDU P RYHP HQWVUHD® FDP H VR WH IRUH DIWU \WKH
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7KH GHYH®RSP HOWR! DQ LOMUODMRQDOWHDV RQ WH QRQ SLIROHIDWRQ RI
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WUHDW 7KXV 1Q WH QRQ SIREHIDMWRQ WHDW Z DV MIQHG DQG HYHQ
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+ ILRVKIP DDQG 1 DIDVONLRQWH Z RUTS 6R Z KDAFDQ WH-$( $ GR!

7KH FRP P WWYH REYIRXMD KDV QR GHAMRQP DNQJ SRZ HU RQ WH DUP Q)]

SRIA R 81 PHPEHU WMV DAFRWGIQJ VR WH SUQAS® R QDARQDO
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DP IQJ SRIA Rl 81 P HP EHUWWIWY DFFRWGIQ) VR WH SUQAS®! Rl QDWRQDO
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e ([SWHW DQ RSIQRQ RQ WH YDURXV GHAMRQV \R XVH QXFODU SRZ HU
P LOBUO

e 94JQ) \RIHWHUP HP EHUMBMY R HOFRXWDIH WHP VR LJQ QXFBDUQRQ
SIRQHIDWRQ WHDMHY RUQXFBDUZ DUKHDG LHGXPWRQ WHDWHY

7KLY IXIGHTOH DIP V W IXIGH \ RX WWRXIK WH YDURXV P HDVXUHV DOHDG
DSSTHG R DCGHW WLV SLIREGP  \WR H SRVH WH QHIDWYH SRIQWV EXV\DOR \WH
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