
First amendment ofthe Day-Ahead Capacity 
Calculation Methodology of the Core Capacity 

Calculation Region 

in acc o r dan ce w it h A rt icles 2 0ff. o f t he C o m m is s io n R egu lat io n (EU) 
2 015/12 2 2 o f 2 4 t h Ju ly 2 015 es t ab lis hin g a gu idelin e o n cap acit y allo cat io n 

an d c o n ges t io n m an agem en t 

10 M ay 2 02 1 



Whereas 

T SO s o f t he C o r e CC R ("C o r e T SO s "), t akin g in t o acc o u n t t he fo llo w in g: 

(1) Bas ed o n fu rt her dev elo p m en t s an d alignm en t s w it h C o r e NRA s after t he deci 
s io n b y t he Agen c y in 2 1 s t Feb ru ar y 2 019, C o r e T SO s deem ed it n eces s ar y t o in  
t ro du ce t he fo llo w in g chan ges . 

(2 ) T he fo llo w in g chan ges fu lfil t he o b jec t iv es s et o u t in Art icle 3 CA CM . 

Fo r t he p u rp o s es o f t his fir s t am en dm en t t o t he C o r e CC R T SO s ' Day -A head Cap acit y 
Calcu lat io n M et ho do lo gy , t erm s u s ed in t his do c u m en t s hall hav e t he m ean in g o f t he 
defin it io n s in clu ded in A rt icle 2 o f t he CA CM R egu lat io n , o f R egu lat io n (EC) 
714/2 009, Dir ec t iv e 2 009/72 /EC, C o m m is s io n R egu lat io n (EU) 2 016/1719 an d C o rn  
m is s io n R egu lat io n (EU) 543/2 013 an d t he defin it io n s s et o u t in A rt icle 2 A nn ex I o f t he 
Deci s i o n No 02 /2 019 o f t he Agen c y fo r t he C o o p era t io n o f t he En er gy R egu lat o r s o f 2 1 
Feb ru ar y 2 019 o n t he C o r e CC R T SO s ' p ro p o s al fo r t he r egio n al des ign o f t he day  
ahead an d in t ra day c o m m o n cap acit y calcu lat io n m et h o do lo gies . 
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Article 1 
CGMES in day-ahead capacity calculation process 

I. A rt icle 2 . Defin it io n s an d in t erp r et at io n s hall b e am en ded acc o r din gly : 

A n ew n u m b er 76. s hall b e in clu ded an d b e r ead acc o r din gly : 

"76. 'CGM ES' m ean s t he c o m m o n grid m o del ex c han ge 
s p ecificat io n t hat is dev elo p ed b y ENT SO -E p u r s u an t t o 
t he CGM M ." 

2 . A rt icle 4. Day -ahead cap acit y calcu lat io n p ro c es s s hall b e am en ded acc o r din gly : 

A n ew p ara grap h 5a. s hall b e in clu ded an d b e r ead acc o r din gly : 

"No lat er t han 3 m o n t h s after t he im p lem en t at io n o f t he 
c o m m o n grid m o del m et h o do lo gy acc o r din g t o A rt icle 17 
C A C M R egu lat io n an d t he im p lem en t at io n o f t his m et h  
o do lo gy ac c o r din g t o A rt icle 2 8 , C o r e T SO s s hall deliv er 
an as s es s m en t fo r t he ap p licat io n o f CGM ES in t he ca 
p acit y calc u lat io n , in clu din g a p lann in g p ro p o s al w it h 
clear m iles t o n es fo r each im p lem en t at io n s t ep ." 

Article 2 
FRM assessment 

Art icle 8 . R eliab ilit y m ar gin m et h o do lo gy s hall b e am en ded acc o r din gly : 

I. A n ew p ara grap h 5a. s hall b e in clu ded an d b e r ead acc o r din gly : 

"5a. T he C o r e T SO s s hall r ep eat s t ep s o n e an d t w o p u r s u  
an t t o p ara grap h s 3 t o 5 w it h t w o differ en t im p lem en t at io n 
ap p ro aches fo r p ara grap h 3, s en t en ce 4, w her e o n e im p le 
m en t at io n leads t o an u p p er es t im at e an d t he o t her im p le 
m en t at io n leads t o a lo w er es t im at e o f t he t ru e FRM. 

( a) Fo r t he det erm in at io n o f t he u p p er es t im at e, t he his t o r  
ical CGM s s hall b e u p dat ed s u c h t hat o n ly t he RA s c o n  
s ider ed du ri n g t he day -ahead cap acit y calcu lat io n ar e c o n  
s ider ed as delib era t ed C o r e T SO s ' ac t io n s . T his w ill yi eld 
an u p p er es t im at e o f t he FR M b ecau s e s o m e delib era t ed 
C o r e T SO s ' ac t io n s , in p art ic u lar r e-dis p at c hin g, w ill n o t 
b e c o n s ider ed an d t h u s t r eat ed as s o ur c e o f FRM . 

(b ) Fo r t he det erm in at io n o f t he lo w er es t im at e, t he his t o r  
ical CGM s s hall addit io n ally b e u p dat ed s u c h t hat als o t he 
en t ir e gen era t io n p att em o f t he C o r e C C R is c o n s ider ed as 
delib era t ed C o r e T SO s ' ac t io n s . T his w ill y ield a lo w er es  
t im at e o ft he FR M b ecau s e o n ly a p art o f t he en t ir e gen er  
at io n dis p at c h is t he r es u lt o f delib era t ed C o r e T SO s ' ac  
t io n s in t he fo rm o f r e-dis p at c hin g." 
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2 . I n Art icle 8 .7 a 3r d s en t en ce s hall b e in clu ded: 

"T he p ro p o s al fo r am en dm en t s hall í n clu de an ap p ro ach 
an dju s t ificat io n fo r s elec t in g t he FRM fr o m t he ra n ge b e 
t w een t he lo w er an d u p p er es t im at es as w ell as n ex t p o s  
s ib le s t ep s fo r im p ro v in g t he p ro ces s t o ap p ro ach as m u c h 
as p o s s ib le t he t ru e FRM." 

Article 3 
Extended L T A-Inclusion 

1 . Wh er eas s hall b e am en ded acc o r din gly : 

A n ew n u m b er (2 4) s hall b e in clu ded: 

"(2 4) C r o s s - z o n al cap acit ies det erm in ed b y t he day -ahead 
cap acit y calcu lat io n s hall en s u r e t hat all c o m b in at io n s o f 
n et p o s it io n s t hat c o u ld r es u lt fr o m p r ev io u s ly -allo cat ed 
c r o s s - z o n al cap acit y - Lo n g T erm A llo cat io n s (L T A ) - 
can b e acc o m m o dat ed. Fo r t hat p u rp o s e, t he T SO s p ro  
ceed t o t he LT A in clu s io n w hich c o n s is t s in p ro v idin g a 
s in gle flo w -b as ed do m ain in clu din g L T A s fo r t he s in gle 
day -ahead c o u p lin g. T he n ew ex t en ded L T A in clu s io n ap  
p ro ach differ s b y p ro v idin g t he s in gle day -ahead c o u p lin g 
w it h LT A s an d t he flo w -b as ed do m ain w it h o u t LT A in  
clu s io n s ep ara t ely . T he m ar ket c o u p lin g algo rit hm t hen 
ch o o s es w hich u n io n o f b o t h do m ain s c r eat es m o s t w el 
far e." 

2 . A rt icle 2 . Defin it io n s an d in t erp r et at io n s hall b e am en ded acc o r din gly : 

a) A n ew n u m b er 73. s hall b e in clu ded an d b e r ead ac o o r din gly : 

"73. 'C Z C ' m ean s c r o s s - z o n al cap acit y w her eas t his cap ac  
it y is t o b e u n der s t o o d as an u n io n o f "flo w -b as ed p ar am e 
t er s " (flo w -b as ed do m ain ) an d "LT A v alu es " (LT A do  
m ain );" 

b ) A n ew n u m b er 74. s hall b e in clu ded an d b e r ead acc o r din gly : 

"74. 'LT A do m ain ' m ean s a s et o fb ilat era l ex chan ge r e 
s t ric t io n s c o v erin g t he p r ev io u s ly allo cat ed c r o s s - z o n al 
cap acit ies ;" 

3. A rt icle 18 . Lo n g-t erm allo cat ed cap acit y (LT A ) in clu s io n s hall b e am en ded acc o r d 
in gly : 

a) I n A rt icle 18 .1 ( a) t he p hr as e "t he RA M o f each CNEC r em ain s n o n - n egat iv e in " 
s hall b e r ep laced b y t he p hr as e "c r o s s - z o n al cap acit ies can acc o m m o dat e" an d b e 
r ead acc o r din gl y : 
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"(a) t he ru les en s u r e t hat c r o s s - z o n al cap ac it ies can ac  
c o m m o dat e all c o m b in at io n s o f n et p o s it io n s t hat c o u ld 
r es u lt fr o m p r ev io u s ly -allo c at ed c r o s s - z o n al cap ac it y ." 

b ) A n ew p ara gr ap h la. s hall b e in clu ded an d b e r ead ac c o r din gly : 

"la. Fro m t he go -liv e o ft he im p lem en t at io n o f t his m et h  
o do lo gy in ac c o r dan c e w it h A rt icle 2 8 (3), all C o r e T SO s 
s hall im p lem en t t he ru l es s et o u t in p ara gr ap h 1 b y ex  
t en ded L T A in clu s io n . 
If C o r e T SO s c o n clu de t hat t he im p lem en t at io n o f ex t en d 
ed L T A in clu s io n is n o t feas ib le fr o m t he go -liv e o f t he 
im p lem en t at io n o f t his m et h o do lo gy in acc o r dan ce w it h 
A rt icle 2 8 (3), C o r e T SO s m ay p ro p o s e t o C o r e NRA s fo r 
c o n s en t t o jo in t ly im p lem en t t he ru les s et o u t in p aragrap h 
1 b y t he LT A m ar gin ap p ro ach as a t em p o ra r y s o lu t io n fo r 
a lim it ed p erio d in tim e. C o r e T SO s s hall p ro v ide a s o u n d 
ju s t ificat io n t o C o r e NRA s . 
Wh en ex t en ded L T A in clu s io n is o p era t io n al, C o r e T SO s 
m ay ap p ly t he LT A m ar gin ap p ro ach as a ro llb ack s o lu  
t io n , fo r a lim it ed p erio d in t im e. C o r e T SO s s hall p ro v ide 
a s o u n d ju s t ificat io n t o C o r e NRA s . 
C o r e T SO s s hall r egu larl y r ev iew t he ch o ice fo r t he Ex  
t en ded L T A in clu s io n ap p ro ach again s t t he alt em ati v e 
L T Am ar gin ap p ro ach an d p ro p o s e t o C o r e NRA s t o 
chan ge t he ap p ro ach if c o n s ider ed ap p ro p riat e. 

(a) T he LT A m ar gin ap p ro ach p ur s u an t t o p aragrap h s 2 t o 
5 en s u r es t hat t he RAM o f each CNEC r em ain s n o n  
n egat iv e in all c o m b in at io n s o f n et p o s it io n s t hat c o u ld r e 
s u lt fr o m p r ev io u s ly allo cat ed c r o s s - z o n al cap acit y . T he 
c r o s s - z o n al cap acit ies c o n s is t o f a flo w -b as ed do m ain . 

(b ) Wh en ap p lyi n g ex t en ded L T A in clu s io n , t he c r o s s  
z o n al cap acit ies c o n s is t o f a flo w -b as ed do m ain w it h o u t 
LT A in clu s io n an d a LT A do m ain ." 

c) A n ew p aragrap h 5a. s hall b e in clu ded an d b e r ead acc o r din gly : 

"Sa. I n cas e t he ex t en ded L T A ap p ro ach is ap p lied, C o r e 
T SO s m ay addit io n ally carr y o u t t he s t ep s des c rib ed in 
p aragrap h s 2 t o 5 w it h t he s o le p u rp o s e t o m ake av ailab le 
a flo w -b as ed do m ain w it h L T A in clu s io n as in p u t fo r t he 
in div idu a! v alidat io n as des c r ib ed in A rt icles 19 an d 2 0." 

4. A rt icle 19. Calcu lat io n o f flo w -b as ed p ara m et er s b efo r e v alidat io n s hall b e am en ded 
acc o r din gl y : 

a) Let t er (d) s hall b e am en ded acc o r din gly : 
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aa) I n Eq u at io n 19 t he p ara m et er "RAM bv" s hall b e r e-n am ed t o 
"RAMbv,LTAmargin" an d s hall b e r ead acc o r din gly : 

RAMbv,LTAmargin = Fmax - FRM - Fo,Core + AMR + mmargin 

b b ) T he des c rip t io n o f Eq u at io n 19 s hall b e ex t en ded b y t he lett er "a" an d 
s hall b e r ead acc o r din gly : 

"Eq u at io n 19a" 

cc) T he defin it io n o f "RAMbv" s hall b e s hall b e r e- n am ed t o 
"RAMbv,LTAmargin" an d s hall b e ex t en ded b y t he p h ra s e "w it h ap p lica 
t io n o f t he flo w m ar gin fo r LT A in clu s í o n p u r s u an t t o Art icle 18 " an d 
s hall b e r ead acc o r din gly : 

"RAMbv,LTAmargin R em ain í n g av ailab le m ar gin b efo r e 
v alidat io n w it h ap p licat io n o f t he 
flo w m ar gin fo r LT A in clu s io n p u r  
s u an t t o A rt icle 1 8 " 

b ) A lett er "( e )" s hall b e in clu ded an d b e r ead as fo llo w s : 

"( e) in cas e t he ex t en ded L T A ap p ro ach p ur s u an t t o A rt i 
cle 18 (1 a)(b ) is ap p lied t he calcu lat io n o f RAM b efo r e v al 
idat io n as fo llo w s ; 
RAMbv,noLTAmargin = Fmax - FRM - Fo,Core + AMR 

Eq u at io n 19b 
w it h 
"RAMbv,noLTAmargin R em ain in g av ailab le m ar gin b efo r e 

v alidat io n w it h o u t ap p licat io n o f t he 
flo w m ar gin fo r LT A in clu s io n p u r  
s u an t t o A rt icle 18 " 

5. A rt í cle 2 0. V alidat io n o f flo w -b as ed p ara m et er s s hall b e am en ded acc o r din gly : 

a) I n A rt icle 2 0.2 in t he 2 n d s en t en ce "(i.e. t he RAMbv)'' s hall b e delet ed an d b e 
r ead acc o r din gl y : 

"C ap acit y v alidat io n s hall c o n s is t o f t w o s t ep s . I n t he fir s t 
s t ep , t he C o r e T SO s s hall an aly s e in a c o o r din at ed m ann er 
w het her t he c r o s s - z o n al cap acit y c o u ld v io lat e o p era t io n al 
s ec u ri t y lim it s , an d w het her t hey hav e s u fficien t RA s t o 
av o id s u c h v io lat io n s . I n t he s ec o n d s t ep , each C o r e T SO 
s hall in div idu ally an aly s e w het her t he c r o s s - z o n al cap acit y 
c o u ld v io iat e o p era t io n al s ec u ri t y lim it s in í t s o w n c o n t ro l 
ar ea." 

b ) A n ew p aragrap h 2 a. s hall b e added an d b e r ead acc o r din gly : 
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B; , "() C#&#6&#C+ S#2 .+#-- B( !"$-7'(' #"' B( &(#' #$$%&'!"6-AK

HS#2 ,1*(& *+( 333 &($(!M(. #-- "%4!"#*!%". %1 #--%$#*('
-%"6V*(&4 $&%..V_%"#- $#C#$!*A 8-%"6V*(&4 "%4!"#*!%".;I !*
.+#-- #-.% #'R7.* *+( `E, '%4#!" 1%& -%"6V*(&4 "%&"!"#O
*!%".2H

$; Z" ,&*!$-( /<2? !" *+( /"' .("*("$( !" B(*)((" *+( )%&'. H1-%)VB#.(' C#&#4(O
*(&.H #"' HB( C&%M!'('H *+( C+&#.( H#"' *+( `E, '%4#!" #'R7.*(' 1%& -%"6V*(&4
"%4!"#*!%".H .+#-- B( #''(' #"' B( &(#' #$$%&'!"6-AK

HZ" #$$%&'#"$( )!*+ ,&*!$-( ?X %1 *+( 3,3D 5(67-#*!%"I
*+( 333 .+#-- (".7&( *+#*I 1%& (#$+ U, 33 DE:I *+( 1!"#-
1-%)VB#.(' C#&#4(*(&. #"' *+( L E, '%4#!" #'R7.*(' 1%&
-%"6V*(&4 "%4!"#*!%". B( C&%M!'(' *% *+( &(-(M#"*
N9DG. #. .%%" #. *+(A #&( #M#!-#B-( #"' "% -#*(& *+#"
<0KS0 4#&J(* *!4( '#AV#+(#'2H

W2 ,&*!$-( //2 U#AV#+(#' $#C#$!*A $#-$7-#*!%" 1#--B#$J C&%$('7&(. .+#-- B( #4("'(' #$O
$%&'!"6-AK

Z" -(**(& 8#; # =*+ .("*("$( .+#-- B( !"$-7'(' #"' B( &(#' #. 1%--%).K

HZ" $#.( *+( (Y*("'(' `E, !"$-7.!%" #CC&%#$+ !. #CC-!('I
*+( `E, '%4#!" 1%& 4!..!"6 +%7&. $%"*#!". 1%& (#$+ 3%&(
B%&'(& *+( 4!"!474 %1 *+( -%"6V*(&4 #--%$#*(' $#C#$!*!(.
M#-7(. %1 *+( +%7&. 1%& )+!$+ *+( C&(M!%7. #"' .7B.(d7("*
1-%)VB#.(' C#&#4(*(&. #&( #M#!-#B-(2H

\2 ,&*!$-( /S23#-$7-#*!%" %1,E3. 1%& FU,3 1#--B#$J C&%$('7&( .+#-- B( #4("'(' #$O
$%&'!"6-AK

, "() C#&#6&#C+ =#2 .+#-- B( !"$-7'(' #"' B( &(#' #. 1%--%)!"6K

H=#2 Z" $#.( (Y*("'(' `E, !"$-7.!%" #CC&%#$+ !. #CC-!('
*+( ,E3. 1%& FU,3 1#--B#$J C&%$('7&( #&( .(* (d7#- *%
*+( L E,. 1%& (#$+ 3%&( %&!("*(' B!''!"6 _%"( B%&'(&I &(O
'7$(' BA `ENI !2(2K

Afc=ITX-IrfJ 
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)!*+
Afc *+( ,E3 1%& FU,3 1#--B#$J C&%$('7&(
ITA *+( `E, %" 3%&( %&!("*(' B!''!"6 _%"( B%&'(&.
IfN *+( "%4!"#*!%" %1 *+( -%"6V*(&4 #--%$#*(' $#C#$!*A
%" 3%&( %&!("*(' B!''!"6 _%"( B%&'(&.2H

Q2 ,&*!$-( /=2 i7B-!$#*!%" %1 '#*# .+#-- B( #4("'(' #$$%&'!"6-AK

Z" ,&*!$-( /=2/28'; M!!2 B(*)((" *+( *(&4. "LTAmargin" #"' "CVA" *+( C+&#.(
H8"%* #CC-!$#B-( 1%& *+( C#&#4(*(& `E,4#&6!" !" $#.( (Y*("'(' `E, !"$-7.!%"
#CC&%#$+ !. #CC-!(';H .+#-- B( !"$-7'(' #"' .+#-- B( &(#' #$$%&'!"6-AK

H'(*#!-(' B&(#J'%)" %1 RAM 1%& (#$+ 3N93 %1 *+( 1!"#-
1-%)VB#.(' C#&#4(*(&. B(1%&( C&(V.%-M!"6K lmax, U, Fmax, 
FRM, Fref,init, Fnrao, Fref, Fo,core, Fo,all, Fuaf, AMR, 
LT Amar gin 8"%* #CC-!$#B-( 1%& *+( C#&#4(*(& `E,4#&6!"
!" $#.( (Y*("'(' `E, !"$-7.!%" #CC&%#$+ !. #CC-!(';I
ev A, IV A, FLrN ;" 

Article 4 
Consideration of non-Core bidding zone borders 

Z2 ,&*!$-( /2 U(1!"!*!%". #"' !"*(&C&(*#*!%" .+#-- B( #4("'(' #$$%&'!"6-AK

, "() "74B(& W=2 .+#-- B( !"$-7'(' #"' B( &(#' #$$%&'!"6-AK

HW=2 T*($+"]$#- $%7"*(&C#&*AT 4(#". # EFG )+!$+ !. "%* #
3%&( EFG #"' %C(&#*(. !" # $%7"*&A )+!$+ !. "%* # D(&"O
B(& F*#*( %1 *+( 97&%C(#" :"!%"bH

/2 ,&*!$-( ?2 U#AV#+(#' $#C#$!*A $#-$7-#*!%" C&%$(.. .+#-- B( #4("'(' #$$%&'!"6-AK

, "() C#&#6&#C+ \#2 .+#-- B( !"$-7'(' #"' B( &(#' #$$%&'!"6-AK

H\#2 E+( .*(C. !" ,&*!$-( ?8W; .+#-- B( $%4C-(4("*(' )!*+
*+( Z[D. %1 *($+"!$#- $%7"*(&C#&*!(.I .7BR($* *% ,&*!$-(
<S8/;2H

S2 ,&*!$-( <<2 3#-$7-#*!%" %1 C%)(& *&#".1(& '!.*&!B7*!%" 1#$*%&. #"' &(1(&("$( 1-%). .+#--
B( #4("'(' #$$%&'!"6-AK

, "() C#&#6&#C+ W#2 .+#-- B( !"$-7'(' #"' B( &(#' #$$%&'!"6-AK

HW#2 P%& "(*)%&J (-(4("*. )!*+ $%"*!"6("$!(. 1&%4 *($+O
"!$#- $%7"*(&C#&*!(. C7&.7#"* *% ,&*!$-( /08X#; *+( .*(C. &(O
1(&&(' *% !" C#&#6&#C+. S *% W #B%M( .+#-- B( C(&1%&4(' BA
*+( 333 )!*+ *+( #''!*!%"#- !"$-7.!%" %1 *+( B!''!"6 _%"(
%1 *+( *($+"!$#- $%7"*(&C#&*A !" 9d7#*!%" =I .7BR($* *% ,&*!O
$-( <S8/;2 P%& *+( .#J( %1 $%4C7*!"6 iEUP. #"' 1-%)
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$%4C%"("*. 1%& .7$+ "(*)%&J (-(4("*. )!*+ $%"*!"6("$!(.I
*+( 333 .+#-- 7.( *+( [Fj C&%M!'(' BA *+( *($+"!$#-
$%7"*(&C#&*A2H

?2 ,&*!$-( <S23%".!'(&#*!%" %1 "%"V3#&( B!''!"6 _%"( B%&'(&. .+#-- B( #4("'(' #$$%&'O
!"6-AK

#; Z" C#&#6&#C+ <I *+( C#&* %1*+( .("*("$( "with a standard hybrid coupling (SHC) 
and where possible also with an advanced hybrid coupling (AHC)" .+#-- B(&(O
4%M('2

B; i#&#6&#C+. /I SI ? #"' = .+#-- B( !"*(6&#*(' !" # "() C#&#6&#C+ SI #"' "74B(&('
#. C#&#6&#C+. #;I B;I $; #"' ';2

$; Z" *+( !"*&%'7$*!%" %1 *+( "() C#&#6&#C+ SI *+( .("*("$( "In other cases, the 
Care TSOs shall consider using a standard hybrid coupling (SHC) and where pos 
sible also an advanced hybrid coupling (AHC). " .+#-- B( #''('2

'; Z" C#&#6&#C+ $; %1*+( "() C#&#6&#C+ SI "eighteen months" .+#-- B( &(C-#$('
)!*+ "six months ". 

(; ,. # $%".(d7("$( %1C%!"*. B;I $; #"' '; #B%M(I *+( "() C#&#6&#C+ S .+#-- B(
&(#' #. 1%--%).K

HS2 Z" %*+(& $#.(.I *+( 3%&( EFG. .+#-- $%".!'(& 7.!"6 # .*#"'#&' +AB&!'
$%7C-!"6 8Fk3; #"' )+(&( C%..!B-( #-.% #" #'M#"$(' +AB&!' $%7C-!"6
8,k3;2

8#; Z" *+( .*#"'#&' +AB&!' $%7C-!"6I *+( 3%&( EFG. .+#-- $%"V
.!'(& *+( (-($*&!$!*A (Y$+#"6(. %" B!''!"6 _%"( B%&'(&. %7*.!'(
*+( 3%&( 335 #. 1!Y(' !"C7* *% *+( '#AV#+(#' $#C#$!*A $#-$7-#O
*!%"2 E+(.( (-($*&!$!*A (Y$+#"6(.I '(1!"(' #. B(.* 1%&($#.*. %1 "(*
C%.!*!%". #"' 1-%). 1%& kgU3 -!"(.I #&( '(1!"(' #"' #6&((' C7&O
.7#"* *% ,&*!$-( <Q %1 *+( 3[DD #"' #&( !"$%&C%&#*(' !" (#$+
3[D2 E+(A !4C#$* *+( F l&(1 #"' F l80I3%&(; %" #-- 3N93. #"'
*+(&(BA !"$&(#.( %& '($&(#.( *+( 5,D %1 *+( 3%&( 3N93. !" %&O
'(& 1%& *+%.( 3N93. *% #$$%44%'#*( *+( 1-%). &(.7-*!"6 1&%4
*+%.( (Y$+#"6(.2 :"$(&*#!"*!(. &(-#*(' *% *+( (-($*&!$!*A (Y$+#"6(.
1%&($#.*. #&( !4C-!$!*-A !"*(6&#*(' )!*+!" *+( P5D %1 (#$+ 3N932

8B; Z" *+( ,k3I *+( 3N93. %1 *+( '#AV#+(#' $#C#$!*A $#-$7V
-#*!%" 4(*+%'%-%6A .+#-- -!4!* "%* %"-A *+( "(* C%.!*!%". %1 *+(
3%&( B!''!"6 _%"( B%&'(&.I B7* #-.% *+( (-($*&!$!*A (Y$+#"6(. %"
B!''!"6 _%"( B%&'(&. %1 #'R#$("* 335.2

8$; N% -#*(& *+#" .!Y 4%"*+. #1*(& *+( !4C-(4("*#*!%" %1 *+!.
4(*+%'%-%6A !" #$$%&'#"$( )!*+ ,&*!$!( /\8S;I *+( 3%&( EFG.
.+#-- R%!"*-A '(M(-%C # C&%C%.#- 1%& *+( !4VC-(4("*#*!%" %1 *+(
,k3 #"' .7B4!* !* BA *+( .#4( '(#'-!"( *% #-- 3#&( &(67-#*%&A
#7*+%&!*!(. #. # C&%C%.#- 1%& #4("'4("* %1 *+!. 4(*+%'%-%6A !"
#$$%&'#"$( )!*+ ,&*!$!( Q8<S; %1 *+( 3,3D 5(67-#*!%"2 E+( C&%O
C%.#- 1%& *+( !4C-(4("*#*!%" %1 *+( ,k3 .+#-- #!4 *% &('7$( *+(

<<



M%-74( %1 7".$+('7-(' #--%$#*(' 1-%). %" *+( 3N93. %1 *+( 3%&(
335 &(.7-*!"6 1&%4 (-($*&!$!*A (Y$+#"6(. %" *+( B!''!"6 _%"(
B%&'(&. %1 #'R#$("* 335.2 Z1 B(1%&( *+( !4C-(4("*#*!%" %1 *+!.
4(*+%'%-%6AI *+( ,k3 +#. B((" !4C-(4("*(' %" .%4( B!''!"6
_%"( B%&'(&. !" (Y!.*!"6 1-%)VB#.(' $#C#$!*A $#-V$7-#*!%" !"!*!#O
*!M(.I !* 4#A $%"*!"7( *% B( #CC-!(' %" *+%.( B!''!"6 _%"( B%&'(&.
#. C#&* %1 *+( '#AV#+(#' $#C#$!*A $#-$7-#*]%" $#&&!(' %7* #$$%&'!"6
*% *+!. 4(*+%'%-%6A 7"*!- *+( #4("'4("*. C7&.7#"* *% *+!. C#&#O
6&#C+ #&( !4C-(4("*('2

8'; :"*!- *+( ,k3 !. !4C-(4("*('I *+( 3%&( EFG. .+#-- 4%"!V
*%& *+( #$$7&#$A %1 "%"V3%&( (Y$+#"6(. !" *+( 3[D2 E+( 3%&(
EFG. .+#-- &(C%&* !" *+( #""7#- &(C%&* *% #-- 3%&( &(67-#*%&A #7O
*+%&!*!(. *+( #$$7&#$A %1 .7$+ 1%&($#.*.2H

*; , "() C#&#6&#C+ / .+#-- B( !"$-7'(' #"' &(#' #. 1%--%).K

H/2 ^+(&( 3%&( EFG. $%".!'(& #. (..("*!#- *% ("+#"$( $%%&'!"#*!%" !"
'#AV#+(#' $#C#$!*A $#-$7-#*!%" )!*+ # *($+"!$#- $%7"*(&C#&*AI .7$+ ("O
+#"$(' $%%&'!"#*!%" .+#-- B( B#.(' %" *+( $%".!'(&#*!%" %1 "(*)%&J (-(O
4("*. %1 *+( *($+"!$#- $%7"*(&C#&*A #"'>%& "(*)%&J (-(4("*. %1 8#; 3%&(
EFG8.; *+#* !. 8#&(; .!6"!1!$#"*-A !"1-7("$(' BA *+( (Y$+#"6(. )!*+ *+(
B!''!"6 _%"( 4#"#6(' BA *+!. *($+"!$#- $%7"*(&C#&*A2 , $%"$(C* '(.$&!CO
*!%" '%$74("*#*!%" .+#-- B( R%!"*-A (.*#B-!.+(' B(*)((" #-- 3%&( EFG.
#"' *+( *($+"!$#- $%7"*(&C#&*A2 E+( '%$74("*#*!%" .+#-- !"$-7'( #* -(#.* #
$-(#& '(.$&!C*!%" %1K

8#; *+( !"*(&1#$(. *% *+!. 4(*+%'%-%6AI !"$-7'!"6 *+( -!.*. #"' *+(
M#-7(. %1 "(*)%&J (-(4("*. #"' %1 #-- C#&#4(*(&. *% B( $%".!'O
(&('I
8B; $%44%" #"' !"'!M!'7#c C&%$('7&(. *+#* #&( C(&1%&4(' BA *+(
3%&( EFG.I *+( 333 #"' *+( *($+"!$#- $%7"*(&C#&*AI
8$; *+( &!6+*. #"' %B-!6#*!%". %1 *+( *($+"!$#- $%7"*(&C#&*A #"' %1
*+( 3%&( EFG. !" *+!. &(.C($*I
8'; *+( 4%"!*%&!"6 %1 *+( (11($*. #"' C(&1%&4#"$( %1 *+( #CC-!$#O
*!%" %1 *+!. ("+#"$(' $%%&'!"#*!%"2

Z1 *+( *($+"!$#- $%7"*(&C#&*A %C(&#*(. !" # $%7"*&A *+#* #CC-!(. *+( -(6#c
1&#4()%&J %1 *+( 97&%C(#" 9"(&6A D#&J(* %& +#. $%"$-7'(' #" !"*(&6%MO
(&"4("*#- #6&((4("* %" (-($*&!$!*A 4#&J(*. )!*+ *+( 97&%C(#" :"!%"I *+(
1%--%)!"6 C&%M!.!%". %1 ,&*!$-( <S8/; '% "%* #CC-A2
E+( $%"$(C* '(.$&!C*!%" '%$74("*#*!%" !. .7BR($* *% 7"#"!4%7. M#-!'#O
*!%" BA #-- 3%&( &(67-#*%&A #7*+%&!*!(. #"' !* 47.* B( $%"*&#$*7#--A #6&(('
7C%" B(*)((" #-- 3%&( EFG. #"' *+( *($+"!$#- $%7"*(&C#&*A2 ^+(&( *+(
$%"$(C* '(.$&!C*!%" '%$74("*#*!%" %& (-(4("*. *+(&(%1 +#M( "%* B(("
7"#"!4%7.-A M#-!'#*(' BA #-- 3%&( &(67-#*%&A #7*+%&!*!(.I *+( 3%&( EFG.
.+#-- "%* ("+#"$( $%%C(&#*!%" )!*+ # *($+"!$#- $%7"*(&C#&*A !" '#AV#+(#'
$#C#$!*A $#-$7-#*!%"2
E+( $%"$(C* '(.$&!C*!%" '%$74("*#*!%" .+#-- B( &(67-#&-A &(M!()(' BA #--
3%&( EFG. #"' M#-!'#*(' BA #-- 3%&( &(67-#*%&A #7*+%&!*!(.2 E+( &(.C($O
*!M( "(Y* '#*( %1 *+( &(M!() #"' *+( M#-!'#*!%" .+#-- B( .C($!1!(' !" *+(

</



$%"$(C* '(.$&!C*!%" '%$74("*#*!%"2
:C%" *+( 7"#"!4%7. M#-!'#*!%" BA #-- 3%&( &(67-#*%&A #7*+%&!*!(.I #--
3%&( EFG. .+#-- #$$%&'!"6-A #CC-A #"' $%".!'(& *+( &(.7-*. 1&%4 .7$+ #"
("+#"$(' $%%&'!"#*!%" !" *+( '#AV#+(#' $#C#$!*A $#-$7-#*!%"2

=2 ,&*!$-( <?2 Z"!*!#- 1-%)VB#.(' $#-$7-#*!%" .+#-- B( #4("'(' #$$%&'!"6-AK

, "() C#&#6&#C+ S#2 .+#-- B( !"$-7'(' #"' B( &(#' #$$%&'!"6-AK

HS#2 P%& "(*)%&J (-(4("*. )!*+ $%"*!"6("$!(. 1&%4 *($+O
"!$#- $%7"*(&C#&*!(. C7&.7#"* *% ,&*!$-( /08X#;I *+( .*(C.
'(.$&!B(' !" C#&#6&#C+. < *% S .+#-- B( $#&&!(' %7* BA *+(
333 !" %&'(& *% ("#B-( # C%*("*!#- .7B4!..!%"I .7BR($* *%
,&*!$-( <S8/;I %1 *+( "(*)%&J (-(4("*. )!*+ $%"*!"6("$A
BA *+( *($+"!$#- $%7"*(&C#&*A *% *+( 1!"#- -!.* %1 3N93.
'7&!"6 !"'!M!'7#c M#-!'#*!%"2 :"*!- *+("I *+( "(*)%&J (-(O
4("*. )!*+ $%"*!"6("$!(. 1&%4 *($+"!$#- $%7"*(&C#&*!(.
.+#-- "%* B( $%".!'(&(' #. $%".*&#!"*. *% *+( 1%&47-#*!%" %1
1-%)VB#.(' '%4#!"I "(!*+(& *% *+( N5,G2H

X2 ,&*!$-( /02 g#-!'#*!%" %1 1-%)VB#.(' C#&#4(*(&. .+#-- B( #4("'(' #$$%&'!"6-AK

, "() C#&#6&#C+ X#2 .+#-- B( !"$-7'(' #"' B( &(#' #$$%&'!"6-AK

HX#2 , *($+"!$#- $%7"*(&C#&*A 4#AI .7BR($* *% ,&*!$-(
<S8/;I #'' # "(*)%&J (-(4("* )!*+ # .C($!1!$ $%"*!"6("$A
1%& )+!$+ *+( 4#Y!474 _%"(V*%V_%"( iEUP !. #B%M( *+(
iEUP *+&(.+%-' &(1(&&(' *% !" ,&*!$-( <=8 <; !" $%"R7"$*!%"
)!*+ ,&*!$-( - <8W#; *% *+( 1!"#- -!.* %1 3N93.2H

Article 5 
Validation of flow-based parameters 

,&*!$-( /02 g#-!'#*!%" %1 1-%)VB#.(' C#&#4(*(&. .+#-- B( #4("'(' #$$%&'!"6-AK

#; ,&*!$-( /02X .+#-- B( #4("'(' #$$%&'!"6-AK

Z" C#&#6&#C+ X # S&' #"' ?*+ .("*("$( .+#-- B( #''(' #"' B( &(#' #$$%&'!"6-AK

"PTDFinit #$$%&'!"6 *% ,&*!$-( <?8S; .+#-- B( 7.(' *% '(O
*(&4!"( !1*+( iEUP %1 *+( #''!*!%"#- 3N93 !. #B%M( *+(
iEUP *+&(.+%-'2 ^+(" #CC-A!"6 *+( #''!*!%"#- 3N93
'7&!"6 *+( $%4C7*#*!%" %1 *+( 1!"#- 1-%)VB#.(' C#&#4(*(&.I
*+( PT D Fr M#-7( 1&%4 *+( N5,G #$$%&'!"6 *% ,&*!$-( <X
.+#-- B( $%".!'(&('2H

B; ,&*!$-( /02<S .+#-- B( &(#' #$$%&'!"6-AK

##; `(**(& 8(; .+#-- B( &(4%M('2
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BB; E+( &(1(&("$( !" -(**(& 8 f) *% -(**(& 8(; .+#-- B( &(4%M(' #"' B( &(#' #$V
$%&'!"6-AK

"(f) !1 #" !"*(&"#- "(*)%&J (-(4("*. )!*+ # .C($!1!$ $%"*!"O
6("$A )#. (Y$(C*!%"#--A #''(' *% *+( 1!"#- -!.* %13N93.
'7&!"6 M#-!'#*!%"K # R7.*!1!$#*!%" )+A #''!"6 *+( "(*)%&J
(-(4("*. )!*+ # .C($!1!$ $%"*!"6("$A *% *+( -!.* )#. *+(
%"-A )#A *% (".7&( %C(&#*!%"#- .($7&!*AI *+( "#4( %& *+(
!'("*!1!(& %1 *+( !"*(&"#c "(*)%&J (-(4("*. )!*+ # .C($!1!$
$%"*!"6("$AI *+( U, 33 DE:. 1%& )+!$+ *+( !"*(&"#c
"(*)%&J (-(4("*. )!*+ # .C($!1!$ $%"*!"6("$A )#. #''('
*% *+( -!.* #"' *+( !"1%&4#*!%" &(1(&&(' *% !" C%!"*. 8B; #"'
8$; #B%M(bH

Article 6 
Fallback procedures 

,&*!$-( //2 U#AV#+(#' $#C#$!*A $#-$7-#*!%" 1#--B#$J C&%$('7&(. .+#-- B( #4("'(' #$O
$%&'!"6-AK

#; Z" *+( < .* C#&#6&#C+ B(*)((" *+( )%&'. HBA 7.!"6H #"' H%"( %1H *+( .("*("$(
H*+( &(.7-*. %1 *+( !"!*!#- 1-%)VB#.(' $#-$7-#*!%" *% '!&($*-A &7" *+( $%4C7*#*!%" %1
*+( 1!"#- 1-%)VB#.(' C#&#4(*(&. #$$%&'!"6 *% ,&*!$-( /<2 Z" $#.( *+!. '%(. "%* -(#'
*% *+( 1!"#- 1-%)VB#.(' C#&#4(*(&. (!*+(&I *+( 3#&( EFG. #"' *+( 333 .+#-- $#-$7O
-#*( *+( &(4#!"!"6 4!..!"6 &(.7-*. BA 7.!"6H .+#-- B( !"$-7'(' #"' B( &(#' #$$%&'O
!"6-AK

H,$$%&'!"6 *% ,&*!$-( /<8S; %1 *+( 3,3D 5(67-#*!%"I
)+(" *+( '#AV#+(#' $#C#$!*A $#-$7-#*!%" 1%& .C($!1!$ U,
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