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�&'()*+),	-').*&*)/01,	'(&2,),	1*	3	4'5*63	Ritz-Carlton	3	�'40�	�,5,&�	37	38*9:*	'-'	;$$	
<5&38=,-,�	>&*	<+*?,	07	7*@,A,	3	&*?0')3	7,60+,	B�,5,&�	
@,)�	����	�,4&*0)�	�,3(01<-,	
�&,C01,	0	�3+,15	D	GCC 7*@A*E	,60	0	+*:*?	C&'1,	7*@,A,	07	�+&'>*	0	�701*�	3?6,+)'@	')04	
801*	 <3	 -'@>,)01*	 >'<6'+)'	 >&0<35)*	 3	 &*?0')3"	 �-3>	 1*	 '&?,)07'+,6,	 &*?0'),6),	
'&?,)07,/01*	7,	+*60-*	*6*-5&08)*	@&*2*	BGCC CIGREE�	>'(	>'-&'+05*A<5+'@	�0)0<5&,	
*)*&?*50-*	 0	 0)(3<5&01*	 �,5,&,�	 0	 37	 <>')7'&<5+'	 )*-'60-'	 <+*5<-04	 .0&@0	 BSiemens, 
ABB, ArevaE	 0	 	 -'@>,)01*	 Kahramaa (Qatar General Electricity & Water Corporation). 	
�').*&*)/01,	 <*	 '(+01,6,	 3	 F	 <*<01,	 ),	 -'10@,	 <3	 076'2*),	 ;;	 &,(,	 <,	 �#	 ,35'&'@	 G	
-',35'&'@	07	>'@*)3504	9*<5	GCC 7*@,A,�	�'&(,),�	�0C01*�	����	�,),(*�	�"�&05,)01*�	
�*@,8-*�	�5,601*�	�+,1/,&<-*�	�&8-*	0	���"	�'&*(	5'?,�	'(&2,), je 5*@,5<-, &,(0')0/,	
BworkshopE	,	>,&,6*6)'	<*	'(+01,6,	076'2C,	),	-'1'1	1*	95,)('+*	0@,6'	>&*-'	�$	.0&@0"	
	
�*<01*	<3	<*	C,+06*	<6*(*:0@	5*@,5<-0@	/*60),@,H	

	
�*<01,	#H	�*<01,	#H	�*<01,	#H	�*<01,	#H					 �)5*&-')*-/01,	BF	&,('+,E�)5*&-')*-/01,	BF	&,('+,E�)5*&-')*-/01,	BF	&,('+,E�)5*&-')*-/01,	BF	&,('+,E				
	
�+'()'	076,?,=*	),	<*<010	'(&2,'	1*	Sture Larsson (�+*(<-,)�	>&*(<*(,+,13:0	<53(01<-'?	
-'@05*5,	 CIGRE	 C2 (�-<>'6',5,/01,	 0	 3>&,+A,=*	 *6*-5&'*)*&?*5<-0@	 <0<5*@'@E"	 �	
&,('+0@,	 -'10	 <3	 076'2*)0�	 ,-/*),5	 1*	 C0'	 ),	 >'&*I*=3	 >'?'()'<50	 0)5*&-')*-/01*	 3	
'()'<3	),	07'6'+,)0	&,(	>'1*(0)04	<0<5*@,"	�&*7*)5'+,),	<3	0<-3<5+,	GCC	7*@,A,	-'(	
-'104	 <*	 &*,60731*	 >&+,	 .,7,	 0)5*&-')*-/01*�	 3	 -'13	 <3	 3-A38*)*	 �3+,15�	 �,3(01<-,	
�&,C01,�	�,4&*0)	0	�,5,&�	3	(&3?'1	.,70	:*	<*	���	0	�,3(01<-,	�&,C01,	,	3	5&*:'1		
@,)	0	
���"	 �<5,-)35'	 1*	 (,	 <+,-,	 '(	 7*@,A,	 3	 5,-+'@	 >'+*70+,=3	 @'2*	 <@,=050	 <+'1*	
-,>,/05*5*	 ('	 %$J 	 ,	 (,	 :*	 C*)*.050	 >&*+,70:0	 5&'9-'+*	 3	 &'-3	 '(	 5&0	 ?'(0)*	 '(	
>395,=,	3	&,(�	-'1*	<*	'8*-31*	3	>&+'@	-+,&5,63	�$$K"	�'&*(	5'?,�	076'2*)'	1*	<608)'	
0<-3<5+'	�?0>5,�	�'&(,),	0	�0&01*"	
(	>&*'<5,604	&,('+,�	>,2=3	1*	>&0+3-,'	&,(	-'10	<*	
C,+0'	350/,1*@	��	>'<5&'1*=,	),	7(&,+A*	A3(0�	8010	1*	7,-A38,-	(,	('	<,(,	07+&9*),	
0<5&,20+,=,	)0<3	>&'),96,	+*73	07@*I3	*6*-5&08)04	0	@,?)*5<-04	>'A,	0	-,)/*&'?*)04	
'C'6*=,	,60	<3	>'-,7,6,	(,	5,	+*7,	>'<5'10	-,(,	1*	6*3-*@01,	3	>05,=3"	
	
				
�*<01,	��H	�*<01,	��H	�*<01,	��H	�*<01,	��H					 �&*)'<)0	<0<5*@0	B%	&,('+,E�&*)'<)0	<0<5*@0	B%	&,('+,E�&*)'<)0	<0<5*@0	B%	&,('+,E�&*)'<)0	<0<5*@0	B%	&,('+,E				
	
�	'-+0&3	'+04	&,('+,�	'<)'+),	5*@,	C06'	1*	&,7@,5&,=*	>&'C6*@,	3	&,(3	)0<-'),>')<-*	
@&*2*	0	@*&,	7,	=04'+'	'5-6,=,=*	'()'<)'	3C6,2,+,=*	=04'+04	>'<6*(0/,"	�'<*C)3	
>,2=3	>&0+6,80	&,(	-'10	<*	C,+0'	>&0@*)'@	+*95,8-04	)*3&,6)04	@&*2,	),	>&*(0-/010	
-+,&'+,	),	>'(7*@)0@	*)*&?*5<-0@	-,C6'+0@,"	
	
				
�*<01,	��H	�*<01,	��H	�*<01,	��H	�*<01,	��H					 �,9505,	0	,35'@,507,/01,	5&,.'<5,)0/,	B%	&,('+,E�,9505,	0	,35'@,507,/01,	5&,.'<5,)0/,	B%	&,('+,E�,9505,	0	,35'@,507,/01,	5&,.'<5,)0/,	B%	&,('+,E�,9505,	0	,35'@,507,/01,	5&,.'<5,)0/,	B%	&,('+,E				
				
�+'()'	 076,?,=*	 ),	 <*<010	 '(&2,'	 1*	 Ivan De Mesmaeker (�*6?01,)�	 >&*(<*(,+,13:0	
<53(01<-'?	 -'@05*5,	 CIGRE	 B5 (�,9505,	 0	 ,35'@,507,/01,)"	 �	 3+'()'@	 076,?,=3	 0	
&,('+0@,	 -'10	 <3	 3<6*(060�	 ),1+*:,	 >,2=,	>'-6'=*),	 1*	 >&0@*)0	 )'+'?	 <5,)(,&(,	 IEC 
61850	 BCommunication Networks and Systems in Substations) -'10	 (*.0)09*	 >&'5'-'6	 7,	
@*I3<'C)0	 &,(	 .3)-/0'),6)04	 8+'&'+,	 7,	 7,95053�	 @')05'&0)?�	 3>&,+A,=*	 0	
,35'@,507,/013	3	5&,.'<5,)0/,@,"	�,@'	F	@*<*/0	),-')	<53>,=,	),	<),?3	'+'?	<5,)(,&(,�	
3	 )'+*@C&3	 �$$L	 >395*),	 1*	 >&+,	 5&,.'<5,)0/,	 3	 <+*53	 3	 -'1'1	 1*	 5,1	 <5,)(,&(	
0@>6*@*)50&,)	BWinznauschachen	3	�+,1/,&<-'1�	<60-,	#E"	
	



 	�	 	
	
	

	

<5,60	 &,('+0	 C,+060	 <3	 <*	 >&0@*)'@	 )3@*&08-04	 &*6*,	 7,9505*	 0	 >&0@*)'@	 @*5'(,	
(0),@08-'?	@'(*60&,=,	7,	,),6073	>*&.'&@,)<0	(0<5,)5)*	7,9505*"	
	
�	<-6'>3	'+*	<*<01*	076'2*)	1*	&,(	07	�)5*6 ,	>'(	),<6'+'@	M�pplication of fibre optic links 
between substations in Qatar and Oman Electric Power Communication System” (,35'&0	 (&	
�,('<6,+	 �,-'+0:�	 �,('10/,	 �&,'+,/E�	 -'10	 <*	 C,+0'	 >&0@*)'@	 +*7,	 <,	 '>508-0@	
-,C6'+0@,	 3	 *6*-5&'>&0+&*()0@	 <0<5*@0@,	 +*7,	 3	 �,5,&3	 0	 
@,)3"	 �	 &,(3	 <3	
,),6070&,),	@'?3:,	&*9*=,	<,	5*4)08-'?	0	*-')'@<-'?	<5,)'+095,�	=04'+,	>&0@*),	1*	
063<5&'+,),	 ),	 >&0@*&0@,	 �,5,&	 0	 
@,),�	 >&0-,7,),	 1*	 >&0@*),	 &*7365,5,	 @*&*=,	
<6,CA*=,	'>508-04	+6,-,),	0	<>'1*+,	),	-'&*-/013	>,&,@*5,&,	7,	>&'&,83)	-+,605*5,	
>&*)'<,	3	C3(3:0@	<0<5*@0@,	0	'>0<,)	1*	<>*/0.08,)	<638,1	)*?,50+)'?	350/,1,	<>'A)04	
3<6'+,	 B<,60)05*5�	 +0<'-*	 5*@>*&,53&,�	 >*98,)*	 '631*�	 0)(3<5&01<-,	 7'),E	 ),	 1*()3	 '(	
+*7,�	 -,-'	 C0	 <*	 3-,7,6'	 ),	 >'5&*C3	 (,	 <*	 3	 >&'/*<3	 >&'1*-5'+,=,	 6'-,6)0	 3<6'+0	
@,-<0@,6)'	3+,2,+,13"	�	'C70&'@	(,	1*	),-')	076,?,=,	>'<5,+A*)'	>*5	>05,=,�	@'2*	<*	
7,-A38050	 (,	 1*	 &,(	 07,7+,'	 +*60-'	 0)5*&*<'+,=*	 >&0<35)04�	 >'?'5'+'	 95'	 1*	 C0'	
>&,-508)'	 1*(0)0	 &,(	 ),	 -').*&*)/010	 -'10	 <*	 C,+0'	 80<5'	 5*6*-'@3)0-,/0')'@	
5*@,50-'@"			
				
				
�*<01,	;�H	�*<01,	;�H	�*<01,	;�H	�*<01,	;�H					 �6,)0&,=*	<0<5*@,	BF	&,('+,E�6,)0&,=*	<0<5*@,	BF	&,('+,E�6,)0&,=*	<0<5*@,	BF	&,('+,E�6,)0&,=*	<0<5*@,	BF	&,('+,E				
	

(	F	076'2*)04	&,('+,�	>'<*C)3	>,2=3	7,<632313	5&0	&,(,"	�&+0	<*	C,+0	>&'C6*@,50-'@	
>&0+,507,/01*	 <*?@*)5,	 >&'07+'(=*	 *6*-5&08)*	 *)*&?01*	 0	 =*)0@	 350/,1*@	 ),	 >&'/*<	
*-<>6',5,/01*	 0	 >6,)0&,=,	 <0<5*@,"	 �&3?0	 &,(	 1*	 (*.0)0<,'	 0)(*-<*	 >*&.'&@,)<0	 7,	
>&,:*=*	<5,=*	*6*-5&'*)*&?*5<-'?	<0<5*@,"		
	
	



 	;	 	
	
�'<*C)'	7,)0@A0+	C0'	1*	5&*:0	&,(	-'10	1*	?'+'&0'	'	.,70	VI	@'(*&)07,/01*	�,5,&<-'?	
<0<5*@,	3	<-6'>3	-'1*	1*	>6,)0&,),	07?&,(=,	!	)'+04	5&,.0'<5,)0/,	3	'C6,<50	West Bay 3	
�'40�	-,'	'C6,<50	3	-'1'1	1*	>6,)0&,),	07?&,(=,	#%	+*'@,	+0<'-04	'C1*-,5,	0	-'1,	>'<5,1*	
>'<6'+)0	 /*)5,&	 ?&,(,"	 �	 'C70&'@	 (,	 <3	 3&C,)0<508-0	 3<6'+0	 7,45*+,60	 (,	 <*	 '+*	
5&,.'<5,)0/*	 @,-<0@,6)'	 3-6'>*	 3	 ,@C01*)5�	 &,7@,5&,)*	 <3	 +,&01,)5*	 07?&,(=*	
>'(7*@)04�	),(7*@)04	0	(*60@08)'	>'(7*@)04	'C1*-,5,	5&,.'<5,)0/,"	�,-')	,),607,	0	
&,7@,5&,=,	&*9*=,�	'>&*(*A*=*	1*	7,	),(7*@)*	'C1*-5*	<	'C70&'@	),	&'-'+*	('	-,(,	
'C1*-50	 @'&,13	 C050	 7,+&9*)0"	 �*'	 >'<,'	 1*	 >'(*A*)	 ),	 L	 6'5,	 '(	 -'104	 1*	 (+,	 ('C0' 
Siemens ,	 (+, Areva B3-A38313:0	 0	 5*6*-'@3)0-,/0')0	 ,<>*-5E ,	 -,C6'+<-*	 60)01*	
?&,(0:* ABB. �,-A38,-	 1*	 0>,-	 C0'	 (,	 5&*C,	 07C*?,+,50	 ('(*63	 >'<6,	 +*:*@	 C&'13	
-'@>,)01,	7C'?	>&'C6*@,	-''&(0),/01*	),	/*60)0	>&'1*-5," 
	
	
�*<01,	;�H	�*<01,	;�H	�*<01,	;�H	�*<01,	;�H					 �&,.'<5,)0/*	BF	&,('+,E�&,.'<5,)0/*	BF	&,('+,E�&,.'<5,)0/*	BF	&,('+,E�&,.'<5,)0/*	BF	&,('+,E				
	
�,('+0	 ),	 '+'1	 <*<010	 <3	 <*	 ?6'C,6)'	 C,+060	 <,	 (+*	 5*@*	 D	 1*(),�	 +*7,),	 7,	
.3)-/0')0<,=*	SF6	>'<5&'1*=,	B@*&*=,�	>&,:*=*�	,),607,�	'(&2,+,=*E	0	(&3?,�	+*7,),	
7,	 5&,)<.'&@,5'&*�	 '(&2,+,=*	 0	 >'+*:,=*	 &,()'?	 +*-,	 0	 >&0@*)3	 >&0&'()04	 3A,	 3	
.3)-/010	(0*6*-5&0-,	3	5&,)<.'&@,5'&0@,"	
	
	
�*<01,	LH	�*<01,	LH	�*<01,	LH	�*<01,	LH					 �3)-/0')0<,=*	0	,),607,	&,(,	*6*-5&'*)*&?*5<-'?	<0<5*@,	B%	&,('+,E�3)-/0')0<,=*	0	,),607,	&,(,	*6*-5&'*)*&?*5<-'?	<0<5*@,	B%	&,('+,E�3)-/0')0<,=*	0	,),607,	&,(,	*6*-5&'*)*&?*5<-'?	<0<5*@,	B%	&,('+,E�3)-/0')0<,=*	0	,),607,	&,(,	*6*-5&'*)*&?*5<-'?	<0<5*@,	B%	&,('+,E				
	
�,('+0	 <3	 <*	 C,+060	 >&'C6*@,50-'@	 >&,:*=,	 0	 <0@36,/01*	 &,(,	 *6*-5&'*)*&?*5<-'?	
<0<5*@,�	 >&0-,7'@	 <5,=,	 @&*2*	 3	 3>&,+A,8-0@	 /*)5&0@,	 0	 (0),@08-'@	 >&,:*=3	 0	
,),6070	>'&*@*:,1,	3	@&*20"	
	
	
WorkshopH	�'&*@*:,10	3	<0<5*@3	0	>6,)'+0	>')'+)'?	3<>'<5,+6A,=,	<0<5*@,H	�'&*@*:,10	3	<0<5*@3	0	>6,)'+0	>')'+)'?	3<>'<5,+6A,=,	<0<5*@,H	�'&*@*:,10	3	<0<5*@3	0	>6,)'+0	>')'+)'?	3<>'<5,+6A,=,	<0<5*@,H	�'&*@*:,10	3	<0<5*@3	0	>6,)'+0	>')'+)'?	3<>'<5,+6A,=,	<0<5*@,				
	
�+'()'	076,?,=*	),	'+'1	&,(0')0/0	'(&2,'	1*	 Ivan De Mesmaeker (BEL)�	>&*(<*(,+,13:0	
<53(01<-'?	 -'@05*5,	 CIGRE B5	 B�,9505,	 0	 ,35'@,507,/01,E"	 �,-')	 =*?'+'?	 076,?,=,	
3<6*(06'	1*	07)'9*=*	)07,	>&0@*&,	07	GCC	 7*@,A,	-'10	<3	<*	 '()'<060	),	-')-&*5)*	
<053,/01*	3	<0<5*@3	3	-'10@,	1*	),<5,1,'	(*60@08,)	060	>'5>3)	NblockoutO	B&,<>,(	<0<5*@,E�	
-,-'	 1*	 ),	 5*	 <053,/01*	 &*,?'+,)'�	 -'10	 <3	 >&'C6*@0	 C060	 >&0<35)0	 >&0	 >')'+)'@	
3<>'<5,+A,=3	 <0<5*@,	 -,'	 0	 -'60-'	 1*	 +&*@*),	 C06'	 >'5*C)'	 (,	 <*	 <0<5*@	 +&,50	 3	
>&*54'()'	<5,=*"	
	
�'2*	<*	-')<5,5'+,50	(,	1*	38*9:*	�)5*6 ,	'+'1	-').*&*)/010	C06'	7,>,2*)'�	-,-'	7C'?	
076,?,=,	0<-3<5,+,	<>*/0.08)04	7,	5,1	&*?0')	B80@*	<*	.0&@,	('(,5)'	,.0&@0<,6,	-,'	
<>'<'C),	(,	0	(,A*	53	C3(*	,)?,2'+,),E	5,-'	0	7C'?	80=*)0/*	(,	1*	>&*(<5,+A,'	1*(0)0	
&,(	 -'10	 <*	 C,+0'	 5*6*-'@3)0-,/0')'@	 >&'C6*@,50/'@"	 �	 <-6'>3	 <,@*	 076'2C*	 'C,+0'		
<,@	 -')5,-5*	 <,	 076,?,80@,	 07	 -'@>,)01,	 Siemens, ABB, Areva, Brugg Cables	 05("	 0	
>&0-3>0'	 ('(,5)*	 0).'&@,/01*	 3	 <*?@*)53	 3>&,+A,=,	 0	 5*6*-'@3)0-,/0')04	 <0<5*@,"		
�'&*(	 >&*7*)5,/01*	 <'><5+*)04	 &*7365,5,	 @*I3),&'()'1	 <5&38)'1	 1,+)'<50�	 '+,	
-').*&*)/01,	 1*	 31*()'	 C06,	 >&060-,	 (,	 <*	 <,?6*(,13	 0<-3<5+,	 (&3?04	 0	 5&*)('+0	 3	
&*?0')3"		

 
����
�H	�&'?&,@	-').*&*)/01*	

	
	 	 	 	 	 	 	 	 �&	�,('<6,+	�,-'+0:�	(0>6"0)2"	
�'4,�	�!G##G�$$%	


