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HOW Al IS RESHAPING
GRID RELIABILITY

8LI +VS[MRK 7XVEMR SR XLI +

8LI9 7 (ITEVXQIRX SJ )RIVK] TVSNIGXW %- HIQERH=IMRPYBEYFPI !
SJ XLI KVMH VIQEMRW HIGEHIW SPH HIWMKRIH JSV WPS[IV QSV|

%X XLI WEQI XMQI YXMPMXMIW EVI REZMKEXMRK XVERWJSVQIV
ERH VIXMVMRK JMIPH INTIVXW EPP [LMPI XV]MRK XS QSHIVRM"]| \

;LEX LETTIRW [LIR IN\TSRIRXMEP IRIVK] HIQERH GSPPMHIW [MXL E
YRTVIHMGXEFPI PSEH#

LMW 1&SSO I\TPSVIW XLI QER] [EIW %- MW MQTEGXMRK KVMH VI
YXMPMXMIW GER XEOI XS KIX ELIEH *VSQ GSRHMXMSR QSRMXSYV
[SVOJSVGI WXVEXIK] ERH MRIJVEWXVYGXYVI QSHIVRM"EXMSR MX
TVSXIGX GVMXMGEP EWWIXW TVIZIRX JEMPYVIW ERH TPER WQE
&IGEYWI WXE]J]MRK VIWMPMIRX MR XLI EKI SJ %- MWR..X NYWX EF
FIXXIV HIGMWMSRW JEWXIV [MXL XLI VMKLX XSSPW ERH TISTPI



Y
-
-

5

XU%T>t5 E bxD%j— L%cx'tS ag”

LDXxTD%C %D €DCtU txj *%t3

%VXMIMGMEP MRXIPPMKIRGI MW JYIPMRK E UYMIX GVMWMW JSV

3RGI GSRIJMRIH XS PEFW ERH WXEVXYTW %- MW RS[ IQFIHHIH M
QERYJEGXYVMRK ERH JMRERGI XS HIJIRWI %RH EW EHSTXMSR K
MRIVEWXVYGXYVI +IRIVEXMZI %- QSHIPW ERH PEVKI WGEPI QEG
WXEKKIVMRK EQSYRXW SJ IPIGXVMGMX]

%RH XLI KVMH [EWR...X FYMPX JSV MX 8LMW WYVKI MWR..X E WL
WLMJIX MR IRIVK] GSRWYQTXMSR TEXXIVRW FSXL MR WGEPI ERH
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%- HSIWR..X FILEZI PMOI XVEHMXMSREP PSEH -X HSIWR..X JSP
GYVZIW (IQERH GER WTMOI SZIVRMKLX [LIR E RI[ XSSP PEYR
GSQTYXMRK MRIJVEWXVYGXYVI KIXW YTKVEHIH 8LIWI EVIR...X QN
GER WXVEMR PSGEP WIWXIQW [MXLSYX [EVRMRK

(EXE GIRXIVW SRGI FYMPX JSV QSVI TVIHMGXEFPI -8 PSEHW
IPIGXVMGMX] XS TS[IV KIRIVEXMZI %- XVEMRMRK ERH MRJIVIRG
GVIEXMRK LMKL FEWI PSEHW [MXL JI[IV SJJ TIEO G]GPIW TYXXI
XVERWQMWWMSR GSVVMHSVW ERH WYFWXEXMSRW 8LIWI XVIRH
WXVEXIKMIW ERH EHHVIWW HIITIV WIWXIQMG VMWOW SJXIR [MX
JMJIX] JIEVW SPH

LMW HIQERH MWR..X NYWX GIRXYERM~IKA +MXWURXIS SRWQ P MI® W
HMVIGXP] [MXLMR XLIMRIMEKKMRXIFRWWMZI [SVOPSEHW EVI PERH
HIWMKRIH JSV WYGL GSQTYXMRK HIRWMX] 8LEX GVNMNXNWEMRK
GSQTSRIRXW EVI EPVIEH] HIGEHIW SPH

%RH FIGEYWI QER] YXMPMXMIW PEGO ZMWMFMPMX] MRXS [LIR ¢
JSVGIH MRXS VIEGXMZI QSHI XV]MRK XS WXEFMPM"l WIWXIQW E

>U%teeCO >%u3D x¢3f'—
Ltufx €fC« 33 EcD3 Tg¢

%X XLI WEQI XMQI I\XIVREP GSRWXVE
GLEPPIRKI 8EVMJIW XVEHI WLMJIXW
EVI HIPE]JMRK EGGIWW XS XVERWJSVQIV
GSQTSRIRXW RIIHIH XS WYTTSVX KVMH
LMW MWR..X NYWX EFSYX VMWMRK \’\\'&‘%\
YTKVEHIW EVI PEKKMRK NYWX EW %- Hj§ek

E HERKIVSYW KET FIX[IIR GETEGMX] ER

W
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8LI UYIWXMSR MW RS PSRKIV MJ %- [MPP WXVEMR XLI KVMH FYX
HMWVYTXMSRW GEWGEHI MRXS [MHIWTVIEH JEMPYVIW 9 7 HEXE
RIEVP] LEPJ SJ EPP IPIGXVMGMX] HIQERH KVS[XL F] XLI IRH SJ X

=IX QSWX KVMH MRJVEWXVYGXYVI [EW FYMPX JSV E WPS[IV QSV
RSX XLI HIGIRXVEPMAIH LMKL HIRWMX] GSQTYXMRK GPYWXIVW |
IWTIGMEPP] HERKIVSYW MR EVIEW [LIVI XVERWQMWWMSR GETEG
IUYMTQIRX MW EKMRK JEWX

-R E WMRKPI PMKLXRMRK EVGNAGXEY JENMPE \G I MRI VMWV EMRPMER I
E FPEGOLSIYKVMH REVVS[P] EZSMHIH HMWEWXIV FYX XLI MRGMHII
JSV IVVSV VIQEMRW

Ecc% EU-C 8T+3FTEDC LUXx «T%DxjTtDx TtD «%$3
VI EVI JSYV WXVEXIKMG QSZIW YXMPMXMIW GER QEOI XS TVITE

eé €D3DCiIjx Exe%UCT%c'TcwD x3uxC e¢c% Cc3uTt

SVEHMXMSREP JMZI ERH XIR ]JIEV N'TERWMSR TPERW EVIR...
IXMPMXMIW QYWX EHSTX WGIREVMS FEWIH TPERRMRK XLEX
HIPE]JW ERH WSYVGMRK GSRWXVEMRXW 9TKVEHIW XS XVER
VIJPIGX XLI VIEPMXMIW SJ %- HVMZIR HIQERH RSX NYWX TS

%X XLI WEQI XMQI YXMPMXMIW GER..X VIP] WSPIP] SR WGL!
HMEKRSWXMGW ERH GSRHMXMSR FEWIH WXVEXIKMIW PMOI
TEVXMEP HMWGLEVKI QSRMXSVMRK EPPS[ STIVEXSVW XS H
[MXL TVIGMWMSR
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-X..W RSX NYWX XVERWJISVQIVW YRHIV TVIWWYVI %-.
GSRKIWXIH XVERWQMWWMSR GSVVMHSVW QER] SJ [L
VIKYPEXSV] ERH PERH YWI LYVHPIW 1EN SVVOWBRWIERM
HIPEJW SJ XS ]JIEVW MRRQ¥EIR] MEKRAMXMW EKMRK MR
QYWX LERHPI MRGVIEWIH PSEH I\GIIHMRK SVMKMREP

TYFWXEXMSRW ERH TVSXIGXMSR WI]WXIQW MRGPYHM
VIPEIW QYWX QEREKI IPIZEXIH XLIVQEP ERH QIGLER
XIWXMRK ERH VIEP XMQI QSRMXSVMRK ZMXEP XS QEM

Ec%Tte— ec 3— LtuiIxC juixCT o3

APERRMRK MW QIERMRKPIWW MJ IUYMTQIR

XEVMJIJW XVEHI HMWTYXIW ERH MRJPEXM

KVMH GSQTSWRERWWSVQIV PIEH XMQIW RS[ V
QSRXLW

1YPXMTPI JEGXSVW EVI HVMZMRK XLMW FS
QERYJEGXYVMRK WYVKMRK KPSFEP HIQER
SR IPIGXVMGEP WXIIP GSYTPIH [MXL WLMJ
LEZI GSQTSYRHIH GSWX YRGIVXEMRX] ERH
NYWX EW KVMH YTKVEHIW FIGSQI QSVI YVK
XVERWQMWWMSR GPEWW XVERWJSVQIVW E
MRXIRHIH PMJIWTERW (1JIVVIH QEMRXIREF
ERH VMWMRK FEWI PSEHW EVI EGGIPIVEXM

8S VIHYGI NTSWYVI YXMPMXMIW QYWX FYN
WYTTPMIV RIX[SVOW TYVWYI| VIKMSREP TE
VIKYPEXSVW XS INTIHMXI TIVQMXXMRK [LIR
XLVIEXIR TVSNIGX XMQIPMRIW
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+VMH VIPMEFMPMX] HITIRHW SR XLI TIST/PIIRIUMRWIMXSYT XS
IQTPS]IIW EVI INTIGXIH XS VIXMVI [MBNVNVERXMIRKRE\ Q EHWIENHZ |
INTIVMIRGI KET 9XMPMXMIW QYWX TVMSVMXM*l YTWOMPPMR
WGLSSPW ERH YRMZIVWMXMIW PEYRGL QIRXSVWLMT ERH OF
JSGYW SR %- HMEKRSWXMG XVEMRMRK ;MXLSYX E [SVOJSVC
LIEPXL HEXE 1ZIR XLI FIWX XIGLRSPSK] GER JEPP WLSVX

(D~

—

%¢,D e%cb x3uxxixj T¢e 'Tigx

6IWMPMIRGI VIUYMVIW QSVI XLER VSEHQETW 9XMPMXMIW Q'
STIVEXMSRW F] GSRHYGXMRK VIKYPEV JEMPYVI EREP]WMW V
JVSQ RIEV QMWWIW ERH IRWYVMRK JMIPH XIEQW GER VIWTS?®
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%- QE] FI WXVIWWMRK XLI KVMH FYX MX GSYPH EPWS LIPT WEZI

9IXMPMXMIW EVI EPVIEH] REZMKEXMRK XLI GLEPPIRKI SJ VMWMRI
LS[ %- GER FI TEVX SJ XLI WSPYXMSR *VSQ STXMQM"MRK QEMR>
[MHI VMWO EVXMIJMGMEP MRXIPPMKIRGI,[LIR KVSYRHIH MR LMKL
MR XLI KVMH VIWMPMIRGI XSSPOMX

Xx%D31'T+,D %utxTDxux'D x¢"D%D3 - E

3RI SJ XLI GPIEVIWX ERH QSWX MQQIHMEXI YWI GEWIW JSV ¢
TVIHMGXMZI QEMRXIRERGI

9RPMOI XVEHMXMSREP XMQI FEWIH QSHIPW TVIHMGXMZI| HM
MWWYIW IEVP] [IPP FIJSVI JEMPYVI &] EREP]*"MRK XVIRHW

EKMRK QSMWXYVI MRXVYWMSR ERH FYWLMRK TIVISVQERGI
EVI YRHIV WXVIWW ERH XEOI XEVKIXIH TVIIQTXMZI EGXMSR

;MXL XLI VMKLX QSRMXSVMRK MR TPEGI %- GER HIXIGX XLI
QE] QMWW XYVRMRK VE[ HEXE MRXS EGXMSREFPI MRWMKLX
YRRIGIWWEV] VITPEGIQIRXW ERH I\XIRH EWWIX PMJI




CiCt $33T- EC TtD x%D%D!ctC+TD

%- MW SRP] EW KSSH EW XLI HEXE MX PIEVRW JVSQ *SV %- XS M
GSRXMRYSYW VIEP XMQlI ZMWMFMPMX] MRXS EWWIX LIEPXL 8LE
XSSPW GSQI MR

7SPYXMSRW PHEPOV\(\SEP | (+\W ERRMBKSMW-1) -((! FERBERXMEP
HMWGLESYRMXSVW TVSZMHI XLI FEWIPMRI EWWIX MRXIPPMKIRGI 9
8LIWI HMEKRSWXMGW EVI XLI EVMHKI FIX[IIR JMIPH HEXE ERH XL
SJ QEGLMRI PIEVRMRK

LIR TEMVIHEWWIX EREP]XMGWXMPEXMIWQGER YRPSGO WIWXIQ [M}
HIKVEHEXMSR XVIRHW ERH EYXSQEXI VMWO EPIVXW EGVSWW XL
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%- HSIWR...X VITPEGI YXMPMX] NTIVXMWI MX IRLERGIW MX ;LMP
ZEWX UYERXMXMIW SJ WIRWSV HEXE JMIPH GVI[W ERH IRKMRIIV'
VIWYPXW VIIMRMRK WXVEXIKMIW ERH INIGYXMRK GSQTPI\ JM\IW

BLEX..W [L] YXMPMXMIW EVI GSQFMRMRK %- XSSPW [MXL [SVOJS\
XVEMRMRK WGIREVMS WMQYPEXMSRW ERH QIRXSVWLMT TVSKVE
WXE]W GIRXVEP XS KVMH HIGMWMSR QEOMRK

% LJFVMH ETTVSEGL TEMVMRK TVIHMGXMZI MRXIPPMKIRGI [MXL
TS[IVIJYP QSHIP JSV REZMKEXMRK XLI RI\X IVE SJ KVMH VIPMEFM



%VXMIMGMEP MRNIFRPRKKIRIGIRMRAK M E PEIRHVIKT SIWQMERFKHNY W X LS[ JVI
KVMH WIWXIQW VIEPP] EVI -R VIWTSRWI YXMPMXMIW EVI VIXLM|
FYX LS[ XLI] QEMRXEMR MX

%W XVERWJISVQIV WLSVXEKIW EKMRK MRJVEWXVYGXYVI ERH YF
GSRZIVKI YXMPMXMIW EGVSWW 2SVXL %YQIVMGE EVI EHSTXMRK ¢
TVIHMGXMZ]I HMEKRSWXMGW XS HIXIGX VMWOW IEVPMIV EGX JE)

-X..W E WLMJX JVSQ VIEGXMZI VIWTSRWI XS MRXIPPMKIRX TVIZII



cDU%BTD% >¢¢3CO
*DU%TD% WD'tCtc¢cxC

4VIHMGXMZI %- SRP] [SVOW [MXL E WXVS
BLEX..W [LIVI GSRHMXMSR QSRMXSVMRK

7TSPYXMSRW PMOI XLI TVIZMSYWP] QIRXN
QSRMXSVW ERH HSFPI46-1); FYWLMRK EF
QSRMXSVW HIPMZIV XLI VIEP XMQI MRW |
EWWIX LIEPXL EBNMMDMHERMEKR]XMGXWL MWIE X.
XSSPW LIPT YXMPMXMIW EYXSQEXI EPIV)
ERH FYMPH QSHIPW XLEX KYMHI WQEVXI

X%D U%fxj ec% EtuT>C -D*T

%- WHH GSRHMXMSR QSRMXSVMRK MW RS PSRKIV E JYXYVI ZMWN
YXMPMXMIW WXVIXGL VIWSYVGIW VIHYGI HS[RXMQI ERH TVIZIR;

&YX HMEKRSWXMGW EPSRI EVIR.. X IRSYKL 9XMPMXMIW QYWX TE
MRIJVEWXVYGXYVI YTKVEHIW 8LI TEXL JSV[EVH MW GPIEYV

e OWI HMEKRSWXMGW XS XEVKIX GETMXEP MRZIWXQIRX

e J\AXIRH EWWIX PMJI XLVSYKL GSRHMXMSR FEWIH QEMRXIRERGI
e O0IZIVEKI HEXE XS QEREKI XVERWJSVQIV WLSVXEKIW

e -QTVSZI WYFWXEXMSR ERH XVERWQMWWMSR TVSXIGXMSR XS |



%-..W IRIVK] KVS[XL MW MRIZMXEFPI 8LI KVMH..W PMQMXEXMSR
TIVQMXXMRK FEGOPSKW ERH EWWIX HIKVEHEXMSR [SR...X HMWE
YXMPMXMIW GER QEREKI VMWO WLSVI YT VIPMEFMPMX] ERH MR

W) (SFPI [I..VI LIPTMRK YXMPMXMIW WXVIRKXLIR XLIMV MRJVEW)
MR NTIVX HMEKRSWXMGW JPIIX [MHI MRWMKLX ERH TVSZIR IRKI
HIGMWMSRW JEWXIV,FIGEYWI XLI JYXYVI SJ %- TS[IVIH IRIVK] HI

(SEPI MW XLI [SVPH..W QSWX XVYW
IPIGXVMGEP HMEKRSWXMGW ;I TVS
WIWXIQ IRKMRIIVW [MXL XLl XSSPW
ERH GSRIJMHIRGI XS ERXMGMTEXI E
SZIVGSQI XSQSVVS[..W TSJ[IV
HIQERHW XSHE]

(SFPI MW TEVX SJ XLI 9XMPMX] 7SP
SJ )7'3 8IGLRSPSKMIW -RG 2=7) )7
*SV QSVI MRJSVQEXMSR ZMWMX

[[[ HSFPI GSQ TVERMGX3RRIGX SR
OMROIH-R




