
√ √√ √

√ √ √ √ √ √ √ √

√ √ √ √

√ √

√ √

STAZIONEE TERNA 150 KV  "TERGU" SSE  EDPR

   BUSBARS - 1250 A , 30 KV, 25kA 3s

P1

50N/51N I V W VAr

89TS-1

1250A, 25kA

52-MV

TO P3

ALSTOM

DISTURBANCE

3S2

3S1

2S1

2S2

1S1

1S2

15
 V

A
5P

20
5P

20
15

 V
A 50BF

P2

P1

1250 A, 25kA

89-1

52-1

1250 A

50N/51N50/51 fI V W VAr (P8)
NOTE 1

27 50BF

50BF (P7),(P8),(P9),(P12),(P20)

57TS-1

52-MV (coil 1)
52-MV (coil 2)

50BF START UP

64/59N

87T, 87TN,50,51,50N,51N for MV, 50N,51N for TZ (P3)
50,51,50N,51N,59,59N/64 (P7)

86.1
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)

IEC 61850   50BF (P4)
63B.1

63BJ.1
63L.1

COIL 1

87N,27,59,64,81M/m,50,51,50N,51N (P4)
50,51,50N,51N (P6)

50,51,50N,51N,59,59N/64 (P7)
86.2

IEC 61850   50BF (P4)
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)

63B.2
63BJ.2

63L.2

63BTZ
26TZ

COIL 2

1S1

1S2

x           SYMBOL CLOSED
x           SYMBOL OPEN
Λ           CONDITION "AND"
V                   CONDITION "OR"
57TS-1           MV  TRANSFORMER EARTHING DISCONNECTOR SWITCH
89TS-1       MV TRANSFORMER DISCONNECTOR SWITCH
52-MV MV TRANSFORMER CIRCUIT BREAKER

89-1 MV LINE DISCONNECTOR SWITCH
89-AS MV AUXILIARY SERVICES TRANSFORMER DISCONNECTOR  SWITCH
89-R MV RESERVE CUBICLE EQUIPPED DISCONNECTOR SWITCH
89-L1        HV DISCONNECTOR SWITCH
50BF ACTED OWN BREAKER FAILURE ACTED
50BF NOT ACTED    NO OWN BREAKER FAILURE ACTED AND NO BREAKER FAILURE ACTED

         FROM ADJACENT OR NEARBY BREAKERS

57-1

P2

P1

1250 A, 25kA

89-AS

52-AS

1250 A

50N/51N50/51 fI V W VAr59 50BF
1S1

1S2 50BF START UP

57-AS

50/51 59

52-L1 (coil 1)

& BLOCK CLOSING OF
52-1,

52-R, 52-L1

TRIP FOR COIL 1 & 2

57-1 MV LINE EARTHING DISCONNECTOR SWITCH
57-AS MV AUXILIARY SERVICES TRANSFORMER EARTHING DISCONNECTOR SWITCH
57-R MV RESERVE CUBICLE EQUIPPED EARTHING DISCONNECTOR SWITCH
57-CB CAPACITOR BANK DISCONNECTOR SWITCH
86.1           TRIP AND LOCKOUT RELAY 1
86.2 TRIP AND LOCKOUT RELAY 2

52-1  MV LINE CIRCUIT BREAKER
52-AS MV AUXILIARY SERVICES TRANSFORMER CIRCUIT BREAKER
52-R MV RESERVE CUBICLE EQUIPPED CIRCUIT BREAKER
52-CB CAPACITOR BANK CIRCUIT BREAKER
3-1                 OPENING COIL 1 SUPERVISION
3-2                 OPENING COIL 2 SUPERVISION

BY IEC 61850

SYMBOL OPERATION INTERLOCKING CONDITIONS MV SIDE

89-1 CLOSE/OPEN 57-1 Λ (52-1V 50BF ACTED)

89-AS CLOSE/OPEN 57-AS Λ (52-AS V 50BF ACTED)

89-R CLOSE/OPEN 57-R Λ (52-R V 50BF ACTED)

SYMBOL OPERATION INTERLOCKING CONDITIONS MV SIDE

57TS-1 CLOSE/OPEN 89-L1 Λ 89TS-1 Λ 52-MV

89TS-1 CLOSE/OPEN 57TS-1  Λ  (52-MV V 50BF ACTED)

52-MV CLOSE
(86.1 NOT ACTED Λ 86.2 NOT ACTED Λ 50BF NOT ACTED) Λ (3-1 NOT

ACTED V 3-2 NOT ACTED) Λ (89TS-1 V 89TS-1)

SYMBOL OPERATION INTERLOCKING CONDITIONS MV SIDE

57-1 CLOSE/OPEN 89-1 Λ 52-1

57-AS CLOSE/OPEN 89-AS Λ 52-AS

57-R CLOSE/OPEN 89-R Λ 52-R Λ 89-L1

52-CB CLOSE
50 BF NOT ACTED Λ (3-1 NOT ACTED V 3-2 NOT ACTED) Λ

(89-CB  V 89-CB) Λ EVENT NOT ACTED

89-CB CLOSE/OPEN 57-CB  Λ 52-CB Λ 57-CB.1

SYMBOL OPERATION INTERLOCKING CONDITIONS MV SIDE

52-1 CLOSE 50BF NOT ACTED  Λ  (3-1 NOT ACTED  V  3-2 NOT ACTED)  Λ  (89-1  V
89-1)

52-AS CLOSE 50BF NOT ACTED  Λ  (3-1 NOT ACTED  V  3-2 NOT ACTED)  Λ  (89-AS  V
89-AS)

52-R CLOSE 50BF NOT ACTED  Λ  (3-1 NOT ACTED  V  3-2 NOT ACTED)  Λ  (89-R  V
89-R)

52-CB.1 CLOSE 3-1 NOT ACTED Λ 3-2 NOT ACTED Λ 57CB.1  Λ 50 BF NOT ACTED

(P9)
NOTE 1

BLOCK CLOSING 52-MV

86.1 86.2

(P7)
NOTE 1

50BF START UP

RELEASE 50BF
FROM SCADA
IEC 61850

RELEASE 50BF
FROM SCADA
IEC 61850

87T, 87TN,50,51,50N,51N for HV & MV, 50N,51N for TZ (P3)
27,59,64,81M/m,50,51(P4)
50,51,50N,51N (P6)
86.1
86.2
63B.1
63BJ.1, 49.1, 26TZ1
63L.1

63B.2
63BJ.2, 49.1, 26TZ1
63L.2

63BTZ
26TZ

BCU BCU

BCU

BLOCK CLOSING 52-AS

BLOCK CLOSING 52-1

3-1 ACTED
&

3-2 ACTED

3-1 ACTED
&

3-2 ACTED

3-1 ACTED
&

3-2 ACTED

COIL 1 & COIL 2 COIL 1 & COIL 2

COIL 1 & COIL 2

DGPT2 (26, 63L, 63B) FROM AUXILIARY TRANSFORMER

OFFICIAL GROSS ENERGY
MAIN MEASUREMENT

Wh
VARH

OFFICIAL GROSS ENERGY
REDUNDANT MEASUREMENT

Wh
VARH

TA

TV

89-VT M

Cl
,0

2
2O

 V
A

TA
X 

M
EA

SU
RE

30:   3 /0,1:   3/0,1:3 kV
3VT-M

DISCONNECTOR POSITION WIRED TO
PROTECTION BAY

PM2/MIS3

M

98
M

1

98
P1

M

M

CD

90

1S1

1S2

2S1

2S215
 V

A
cl

.0
,2

s -
 U

TF
10

 V
A

cl
.0

,2
s -

 U
TF

P2

52-L1
2000A/31,5kA

170 kV

ZnO
cl.3/10kA

1U-1V-1W

1C
T2

35
0/

2A
30

VA
 - 

cl
.3

2U-2V-2W

FROM VT
MV BUSBAR

A-EBERLE
REG-DA

N

COIL 1

COIL 2

52-MV (2nd COIL)
52-L1 (2nd COIL)

57-L1
89-L1

1250 A
170 kV

R=40Ω
300W

0,1:  3 kV
20VA cl.0,2

0,1:  3 kV
50VA cl.0,5-3P

0,1: 3 kV
50VA cl.3P

26T1

63B.1

63BJ.1

63L.1

T1
150±12x1,25% /30 kV

30,0/45 MVA (NOTE 3)
YNd11

SEQUENCE AND CORRESPONDANCE OF PHASES
3SA-2

( ) TERNA
[ ] TRANSFORMER, EARTHING REACTOR

(12) [V](8) [W]

(4) [U]

98P2 (H06)

CHECKING
MEASUREMENT

Ø4
Ø12
Ø8

87T, 87TN,50,51,50N,51N for MV, 50N,51N for TZ (P3)

86.2

86.1

26T1 (P3)
49.1 (P3)

26T2 (P4)
49.2 (P4)

26TZ (P4)
63BTZ (P4)

59, 59N/64 (P7)

50,51,50N,51N (P6)
27,59,64/59N,81M/m,50,51, (P4)

1S1

1S2
49.2

26T2

63B.2

63BJ.2

63L.2

SYMBOL OPERATION INTERLOCKING CONDITIONS HT SIDE

89-L1 CLOSE/OPEN (50BF ACTED V 52-L1) Λ 57-L1 Λ 57TS-1

57-L1 CLOSE/OPEN 89-L1  Λ 98U2  Λ 27 without voltage

52-L1 CLOSE
(89-L1 V  89-L1) Λ (86.1 NOT ACTED Λ
86.2 NOT ACTED) Λ 50BF NOT ACTED
 Λ (3-1 NOT ACTED V 3-2 NOT ACTED)

x SYMBOL CLOSED
x SYMBOL OPEN
  CONDITION "AND"
V CONDITION "OR"
57-L1             HV EARTHING DISCONNECTOR SWITCH
89-L1              HV DISCONNECTOR SWITCH
52-L1              HV CIRCUIT BREAKER
27                 MINIMUM VOLTAGE RELAY
50BF ACTED    OWN BREAKER FAILURE ACTED

V

86.1 TRIP AND LOCKOUT RELAY 1
86.2 TRIP AND LOCKOUT RELAY 2
3-1 OPENING COIL 1 SUPERVISION
3-2 OPENING COIL 2 SUPERVISION
50BF NOT ACTED NO OWN BREAKER FAILURE ACTED

AND NO BREAKER FAILURE ACTED FROM
ADJACENT OR NEARBY BREAKERS

98U3 VOLTAGE MINIMUM CIRCUIT BREAKER
57TS-1 MV  EARTHING DISCONNECTOR SWITCH

86.152-MV (1st COIL)
52-L1 (1st COIL)

86.2

OTHER TRIP & BLOCKING ORDERS

63BJ.1
63L.1

63B.1
87T, 87TN (P3)

OTHER TRIP & BLOCKING ORDERS

63BJ.2
63L.2

63B.2

63BTZ,50,51,50N,51N (P6)

RELEASE FROM SCADA
RELEASE FROM PUSH BUTTON

RELEASE FROM SCADA
RELEASE FROM PUSH BUTTON

BLOCK CLOSING 52-MV
BLOCK CLOSING 52-L1

52-MV (2nd COIL)
52-L1  (2nd COIL)

BLOCK CLOSING 52-MV
BLOCK CLOSING 52-L1

CT-1 SF6 TRIP (P4)
52-L1 SF6 TRIP (P4)

50BF (P7)..(P12)

50BF (P7)..(P12)

52-MV  (1st COIL)
52-MV  (2nd COIL)

Block closing 52-L1

86.1 86.2
3-1 ACTED

&
3-2 ACTED

0,1:  3 kV
20VA cl.0,2

3 VT-1
150:   3 kV

3 VT-2
150:   3 kV

3U0

Ø0
Ø4
Ø8

81M/m W VAr V

NOTE 1

(P4)

64/59N5927 51
50 Hz OSC BCU50BF

52-L1 (2nd COIL)
52-MV (2nd COIL)

RELEASE 50BF
FROM SCADA

87T,87TN,50,51,50N,51N for MV, 50N,51N for TZ (P3)
50,51,50N,51N (P6)

59,59N/64 (P7, P12)
86.1
86.2
26T1
49.1
26T2
49.2

63BTZ
26TZ
63B

63BJ
63L

& BLOCK CLOSING OF
52-MV & 52-R

IEC 61850

TRIP FOR COIL 1 & 2

R=40Ω
300W

0,1: 3 kV
50VA cl.3P

0,1:  3 kV
20VA cl.0,2

OFFICIAL MAIN
MEASUREMENT

Ø4
Ø12
Ø8

2C
T-

1
25

0/
5-

5 
A

FS
 ≤

 5

64 0.1 Vomax 0.6 sec.
0.7 Vomax 0.1 sec.

27 0.85 Vn 0.6 sec

59 1.2 Vn 1 sec

81 m
47.5 Hz 4 sec
46.5 Hz 0.1 sec

81 M 51.5 Hz 1 sec

SETTINGS (NOTE 9)

R.S.B.-1

R.S.B.-2

3-2

3-1

Function 80:  No voltage in 110 Vdc Battery 1
and no voltage in 110 Vdc Battery 2.

The third coil is a minimum voltage coil

COIL 3

+ BAT 1
+ BAT 2

- BAT 1
- BAT 2

COIL 3

FROM CT
 MV TRAFO

CUBICLE

Ø0
Ø4
Ø8SCHWEITZER

SEL387-E

52-L1 (1st COIL)

52-MV(1st COIL)

(P3)

50/51
MV OSC87T

52-L1(1st COIL)

52-MV(1st COIL)

HV MV
50N/51N

86.1

86.2

87TN TZ
ALSTOM

M87220800YE1Y4X

DISTURBANCE
RECORDER

FROM VT
MV BUSBAR
98P4 (H06)

Voltage (V) 4..20 mA
Phase Current (A)  4..20 mA

Q (MVAr)  4..20 mA
P (MW)  4..20 mA

89-L1 OPEN
52-L1 CLOSED

52-L1 OPEN

POSITION 1

89-L1 CLOSED

:           
:           
:           

POSITION 21

WIND SPEED (m/s)  4..20 mA
WIND DIRECTION (º)  4..20 mA

52-L1 CLOSED

89-L1 CLOSED
AND     

MC/HV  (A)

52-L1 

POWER TRANSFORMER T1

AQUILONIA

:           
:           
:           

89-L1 

RTU
FIBER OPTIC CABLE

SUBSTATION
RTU

TERNA

TRANSMISSION OF SIGNALS TO TERNA

52-L1 OPEN OR
89-L1 OPEN

=> Voltage = 0

Voltage (V) 4..20 mA
Phase Current (A)  4..20 mA

Q (MVAr)  4..20 mA
P (MW)  4..20 mA

MC/MV  

WIND FARM

MC/HV

MULTICONVERTER

Ø4
Ø12
Ø8

WTGs SCADA

Ø4
Ø12
Ø8

87T, (50,51,50N,51N) HV

87
TN

, (
50

N
,5

1N
) T

Z

87
T,

 8
7T

N
(5

0,
51

,5
0N

,5
1N

) M
V

86.2

98UM1

98UM2

98U2

98U3

98U1

98Z

(P6)
(PTZ-T1)
NOTE 6

3 CT
300/5-5 A
30VA 5P30

1 CT
300/5-5 A
30VA 5P30

U-V-W

50/51 50N/51N

N

TZ

Cable
RG16H1R12 18/30 kV

2S
1

2S
2

1S
1

1S
2

2S
1

2S
2

1S
1

1S
2

TZ
500 A-30s

P1 P1

OSC

89TZ-T1

3x1x95 mm 2

Cable

23x1x630mm

T1

98UM1

98Z

Reserved OTHERS

IEC 61850

PM1/MIS1

A51 A51

T5

A51

P2

A51

Reserved OTHERS

W1

W3

W2

START 50BF IN(P4) & (P7) & (P12)

R-100:  3 5VA

R-100:  3 5VA

50BF START (P4)

TZ TZ

H07H06

H04

CABLE
RG26H1M16

18/30kV
3x1x95mm²

(P4) 50BF START

(P4) 50BF START

H03H01

1250 A
57-VTA

ZnO
cl.2/10kA

3SA-3

59, 59N/64 (P12)

50BF START (P7)
50BF START (P12)

50BF START UP

52-L1 (coil 2)

PM2/MIS4

PM1/MIS2

64/59N 67/67N I V W50BF VAr

52-L1
52-MV, 52-1, 52-2

IEC 61850

50BF START UP 

50/51 5950N/51N

89-R

1250A, 25kA

52-R

57-R

P1

P2

15
 V

A
5P

20
5P

20
15

 V
A

RESERVE CUBICLE EQUIPPED

(P12)
RESERVE CUBICLE EQUIPPED

NOTE 1

RELEASE 50BF
FROM SCADA
IEC 61850

TRIP & BLOCK CLOSING OF

BCU

50BF START UP

87T, 87TN,50,51,50N,51N for HV & MV, 50N,51N for TZ (P3)
                               67N,27,59,64,81M/m,50,51,50N,51N (P4)

50,51,50N,51N (P6)

86.1
86.2

63B.1
63BJ.1

63L.1

63B.2
63BJ.2

63L.2

63BTZ
26TZ

BLOCK CLOSING 52-MV

86.1 86.2

50BF (P7) (P8) (P9)
BY IEC 61850

50BF (P4)
3-1 ACTED

&
3-2 ACTED

COIL 1 & COIL 2

M

A51

H05

52-L1 (coil 2)

RG16H1R12 18/30 kV

2S12S2

5P
20

15
 V

A

QMIS

QMIS

98
M

2

Cl
.3

P
5O

 V
A

300W
R=40Ω

R-100:  3 5VA

R-100:  3 5VA

QMIS

A-EBERLE TO

CL.3P
50VA

CL.0,5-3P
10VA

CL.0,2
10VA

REG-DA (90)

98
M

1

98
P2

98
P3

98
P4

98
P1

89-VT P

A51

T5

1250 A
57-VTA

300W
R=40Ω

NOTES

1.- CONTROL AND PROTECTION SYSTEM CAN BE ANY OF THE QUALIFIED ONES BY EDPR: EITHER ABB OR INGETEAM (THAT
MEANS THE USE OF EITHER REC 670 OR INGETEAM INGEPAC EF AND FOR MV MEASUREMENT SWITCHGEARS, INGEPAC RIO
GSO OR ABB RIO) COMMUNICATION WILL BE IEC 61850.

2.-PROTECTIONS SEL-311C(21) AND RED670 (87L) ARE THE EDPR STANDARD ONES AND MUST BE CHECKED ACCORDING TO
REQUIREMENTS OF CONNECTION POINT (UTILITY). IN THE CASE OF POINT TO POINT CONNECTION IT MUST BE STUDIED TO
REPLACE RED670 BY A LOWER MODEL. COMMUNICATION WILL BE IEC 61850

3.CHARACTERISTICS OF CT INSTALLED IN MV CENTRAL BUSHING OF POWER TRAFO FOR  THERMAL IMAGE (49) WILL BE THE
ONES DEFINED  BY THE POWER TRANSFORMER MANUFACTURER

4. CHARACTERISTICS OF CT INSTALLED IN MV CENTRAL BUSHING OF POWER TRANSFORMER FOR REG-DA (90) WILL BE THE
ONES INDICATED IN SPECIFICATION TCSP-EU-E&C-SBST-00002, AND THE PRIMARY VALUE WILL BE INDICATED BY THE
POWER TRANSFORMER MANUFACTURER

5.- STANDARD  RATED POWER FOR POWER TRANSFORMER TO BE DEFINED ACCORDING TO SPECIFICATION
TCSP-EU-E&C-SBST-00002

6.-  PTZ-T1 IS EITHER PROTECTION ABB REF615, OR INGETEAM EQUIVALENT.

7. THE CURRENT TRANSFORMER DEFINITION SHALL BE DONE BY THE CONTRACTOR AND SHALL BE APPROVED BY EDPR.

8. CALCULATE OR TO BE CALCULATED ACCORDING TO THE REAL RATED THERMINAL BURDEN FOR HV VOLTAGE
TRANSFORMER.

9. MEASUREMENT EQUIPMENT MUST BE ADAPTED TO THE SPECIFIC REQUIREMENTS OF THE INSTALLATION. IF THE
OFFICIAL MEASUREMENT POINT IS IN THE SUBSTATION UNDER DESIGN, CHECKING MEASUREMENT WILL BE INSTALLED IN
CT SECONDARY WINDING RESERVED FOR WF CONTROL IN SERIES WITH THIS EQUIPMENT.

10. SETTINGS FROM THE TERNA "ALLEGATO A17"

11. CHARACTERISTICS OF CT INSTALLED IN MV CENTRAL BUSHING OF POWER TRANSFORMER FOR REG-DA (90) WILL BE THE
ONES INDICATED IN SPECIFICATION TCSP-EU-E&C-SBST-00002, AND THE PRIMARY VALUE WILL BE INDICATED BY THE
POWER TRANSFORMER MANUFACTUR

12. THE PHASE SEQUENCE MUST BE CONFIRMED BY TERNA, SIMILARLY FOR THE GROUNDING OF THE TRANSFORMER (STAR
POINT).

NOTE 8

NOTE 8

NOTE 8

NOTE 8

MC/MV

MULTICONVERTER

(OPTIONAL FOR UPDM)

3C
T

40
0 

/ 5
A

CL.0,2 s FS<5
10 VA

1S11S2

CL.0,2 s FS<5
10 VA

(OPTIONAL)

3C
T

10
00

 / 
5-

5-
5A

CL
.0

,2
 s 

FS
<5

10
 V

A

3C
T

10
00

 / 
5-

5-
5A

CL
.0

,2
 s 

FS
<5

10
 V

A

P2P2

P2

P1

50
 V

A
cl

 0
,5

 - 
5P

30
50

 V
A

5P
30

2S1

2S2

1S1

1S2

50
 V

A
5P

30

4S1

4S2

4C
T-

2
40

0/
5 

A
40

0/
5 

A 
   

   
   

   
   

   
 4

00
/5

 A
   

   
   

   
   

 4
00

/5
 A

to 87T

P1

I

49

1C
T1

35
0/

5A
10

VA
 - 

 c
l.0

,5 1S1

1S2

63Nmax -1
63Nmin  -1

63Nmax -2
63Nmin  -2

87T, 87TN,50,51,50N,51N for MV, 50N,51N for TZ (P3)
50,51,50N,51N,59,59N/64 (P7)
86.1
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)
IEC 61850   50BF (P4)
63B.1
63BJ.1
63L.1

COIL 1

87N,27,59,64,81M/m,50,51,50N,51N (P4)
50,51,50N,51N (P6)
50,51,50N,51N,59,59N/64 (P7)
86.2
IEC 61850   50BF (P4)
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)
63B.2
63BJ.2
63L.2

63BTZ
26TZ

COIL 2

50
 V

A
5P

30

3S1

3S2

49.1

27

59 81M/m

RECORDER

CCT1

CCT2

CVT2

CVT1

3CT
600 / 5-5A

P1P2

P1

1250 A, 25kA

89-CB

52-CB

1250 A

1S1

1S2 50BF START UP BY IEC 61850

57-CB
COIL 1 & COIL 2

M

A51

H08

P2

5P
20

15
 V

A

3C
T

20
0 

/ 5
A

15
0/

1A
3C

T

5P
20

5 
VA (P13)

NOTE 1

TRIP & BLOCK CLOSING OF

RELEASE 50BF
FROM SCADA
IEC 61850

RELEASE 50BF
FROM SCADA
IEC 61850

TRIP & BLOCK CLOSING OFTRIP & BLOCK CLOSING OF

52-MV, 52-R
IEC 61850

52-MV, 52-R
IEC 61850

52-MV, 52-1, 52-R
IEC 61850

P2

P1

1250 A, 25kA

89-21250 A

1S1

1S2

57-2

M

A51

H02

5P
20

15
 V

A

50N/51N50/51 fI V W VAr

(P20)
NOTE 1

27 50BF BCU59 81M/m

52-2
COIL 1 & COIL 2

50BF START UP BY IEC 61850

TRIP & BLOCK CLOSING OF

87T, 87TN,50,51,50N,51N for MV, 50N,51N for TZ (P3)
50,51,50N,51N,59,59N/64 (P7)
86.1
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)
IEC 61850   50BF (P4)
63B.1
63BJ.1
63L.1

COIL 1

87N,27,59,64,81M/m,50,51,50N,51N (P4)
50,51,50N,51N (P6)
50,51,50N,51N,59,59N/64 (P7)
86.2
IEC 61850   50BF (P4)
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)
63B.2
63BJ.2
63L.2

63BTZ
26TZ

COIL 2

50BF (P7),(P8),(P9),(P12),(P20)

3C
T

40
0 

/ 5
A

BLOCK CLOSING 52-1

3-1 ACTED
&

3-2 ACTED

52-MV, 52-R
IEC 61850

AUXILIARY SERVICES
TRANSFORMER (TRSA)

30±2x2,5%/0,42 kV
100kVA - Vcc=4,5%

Dyn11 

50BF V W VAr f 3-2 BCUI50/51 50N/51N 3-12767/67N

TO RESTRAINT 
50BB (PTMi)

3S2

3S1

2S1

2S2

1S1

1S2

30:   3 /0,1:   3/0,1:   3 /0,1:3 kV
3VT-M1

(N
O

TE
 1

1)

98U4

52-L1 (coil 1)

52-MV (coil 1)
52-MV (coil 2)

59(LV),87TSA(LV)

52-L1 (1st COIL)
52-MV, 50BF

52-L1 (2nd COIL)
52-MV, 50BF

86.2
52-MV (2nd COIL)

52-L1 (2nd COIL)
52-MV, 50BF

(P4) 50BF START

86.1
52-MV (1st COIL)

52-L1 (1st COIL)
52-MV, 50BF

(P4) 50BF START
50,51 FROM TZ

50BF
START UP

RELEASE 50BF
FROM SCADA
IEC 61850

67/67N

TO RESTRAINT 
50BB (PTMi)

67/67N67/67N

TO RESTRAINT 
50BB (PTMi)

TO RESTRAINT 
50BB (PTMi)

50BB 50BB67/67N

TO RESTRAINT

67/67N (PFi)

67/67N (PCBi)

67/67N (PSRi)
67/67N (PSAi)

(PRi)

50BB

TO RESTRAINT 
50BB (PTMi)

(PTMi)

52-TMi (1st and 2nd COIL)
52-i (1st and 2nd COIL)

67/67N (PFi)

TO RESTRAINT 

67/67N (PCBi)
67/67N (PSRi)

67/67N (PSAi)

67/67N (PRi)

50BB

52-CBi (1st and 2nd COIL)
52-SRi (1st and 2nd COIL)
52-Ri (1st and 2nd COIL)

27, 59, 64, 81M/m, 50, 51 (P4)

87T, 87TN, 50, 51, 50N, 51N for HV & MV, 50N, 51N for TZ (P3)

50BF
START UP

63B.1, 63BJ.1, 63L.1, 26TZ.1, 63BTZ (P3)

63B.2, 63BJ.2, 63L.2 (P4)

26TZ-1
63BTZ-1

Digital Input (P3)

Digital Input (P4)26TZ-2
63BTZ-2

1250 A, 25kA
52-CB.1

P1
1S1

1S2

P2

5P
20

15
 V

A

3C
T

20
0 

/ 5
A

51N50/51 50N 2-1 50NC 50BF 25

98
M

1

1 TI
5/5 A

10VA 5P10

S1 S2

RELEASE FROM 
SCADA OR BUTTON

IEC 61850

IEC 61850

87T, 87TN,50,51,50N,51N for HV & MV, 50N,51N for TZ (P3)

50,51,50N,51N,59,59N/64 (P7)

86.1
IEC 61850    50BF (P4),(P7),(P8),(P9),(P12),(P20)

67N,27,59,64,81M/m,50,51,50N,51N (P4) 

CLOSING COMMAND REACTIVE LOGIC

50,51,50N,51N,27 (P13)

50,51,50N,51N,59,59N/64 (P7) 
50,51,50N,51N,27 (P13) 

86.2
IEC 61850    50BF (P4),(P7),(P8),(P9),(P12),(P20)

50,51,50N,51N (P6) 

52-CB.1 (COIL 1)

52-CB.1 (COIL 1 E COIL 2)

SYNCHRONIZED CLOSURE 52-CB.1
SYNCHRONIZED OPENING 52-CB.1

CLOSING/OPENING
MANUAL

TRIP & BLOCK 52-CB.1
52-CBAutomat. ONE POLE SWITCH

50/51,50N/51N,50NC,2-1 (P13.1)
25CB.1 (OPENIG MANUAL)

50BF (P13.1)

(P13.1) 25CB.1

50BF (P13)

COIL 1

50/51,50N/51N,50NC (P13.1)

50BF (P13.1)
50BF (P13)

COIL 22-2/52-CB.1

50, 51, 50N, 51N (P6)
86.1
86.2
63B.1
63BJ.1, 49.1, 26TZ1
63L.1
63B.2
63BJ.2, 49.2, 26TZ2
63L.2

63BTZ
26TZ

27, 59, 64, 81M/m, 50, 51 (P4)

87T, 87TN, 50, 51, 50N, 51N for HV & MV, 50N, 51N for TZ (P3)

50, 51, 50N, 51N (P6)
86.1
86.2
63B.1
63BJ.1, 49.1, 26TZ1
63L.1
63B.2
63BJ.2, 49.2, 26TZ2
63L.2

63BTZ
26TZ

27, 59, 64, 81M/m, 50, 51 (P4)

87T, 87TN, 50, 51, 50N, 51N for HV & MV, 50N, 51N for TZ (P3)

50, 51, 50N, 51N (P6)
86.1
86.2
63B.1
63BJ.1, 49.1, 26TZ1
63L.1
63B.2
63BJ.2, 49.2, 26TZ2
63L.2

63BTZ
26TZ

50BF
START UP

27, 59, 64, 81M/m, 50, 51 (P4)
87T, 87TN, 50, 51, 50N, 51N for HV & MV, 50N, 51N for TZ (P3)

50, 51, 50N, 51N (P6)
86.1
86.2
63B.1
63BJ.1, 49.1, 26TZ1
63L.1
63B.2
63BJ.2, 49.2, 26TZ2
63L.2

63BTZ
26TZ

50BF
START UP 2-2

52-CB.1

3-1
52-CB.1

3-2
52-CB.1

52-CB.1 (COIL 2)

LOCK CLOSE 52CB.1

LOCK CLOSE 52CB.1

57-CB.1
36 kV/16kA 1seg./400A

50 uH
125 A
16 kA/1s

P2

P1

1250 A, 25kA

89-21250 A

1S1

1S2

57-2

M

A51

H02

5P
20

15
 V

A

50N/51N50/51 fI V W VAr

(P20)
NOTE 1

27 50BF BCU59 81M/m

52-2
COIL 1 & COIL 2

50BF START UP BY IEC 61850

TRIP & BLOCK CLOSING OF

87T, 87TN,50,51,50N,51N for MV, 50N,51N for TZ (P3)
50,51,50N,51N,59,59N/64 (P7)
86.1
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)
IEC 61850   50BF (P4)
63B.1
63BJ.1
63L.1

COIL 1

87N,27,59,64,81M/m,50,51,50N,51N (P4)
50,51,50N,51N (P6)
50,51,50N,51N,59,59N/64 (P7)
86.2
IEC 61850   50BF (P4)
IEC 61850    50BF (P7),(P8),(P9),(P12),(P20)
63B.2
63BJ.2
63L.2

63BTZ
26TZ

COIL 2

50BF (P7),(P8),(P9),(P12),(P20)

40
0 

/ 5
A

BLOCK CLOSING 52-1

3-1 ACTED
&

3-2 ACTED

52-MV, 52-R
IEC 61850

RELEASE 50BF
FROM SCADA
IEC 61850

67/67N

TO RESTRAINT 
50BB (PTMi)

50BF
START UP

27, 59, 64, 81M/m, 50, 51 (P4)

87T, 87TN, 50, 51, 50N, 51N for HV & MV, 50N, 51N for TZ (P3)

50, 51, 50N, 51N (P6)
86.1
86.2
63B.1
63BJ.1, 49.1, 26TZ1
63L.1
63B.2
63BJ.2, 49.2, 26TZ2
63L.2

63BTZ
26TZ

 MV Cable -18/30 kV - Al XLPE
3x1x185 mm² - L=975 m

 MV Cable -18/30 kV - Al XLPE
3x1x300 mm² - L=5.985 m

 MV Cable -18/30 kV - Al XLPE
3x1x630 mm² - L=7.030 m

 MV Cable -18/30 kV - Al XLPE
3x1x185 mm² - L=1.265 m

 MV Cable -18/30 kV - Al XLPE
3x1x300 mm² - L=910 m

PARCO EOLICO NULVI 48 MW

 MV Cable -18/30 kV - Al XLPE
3x1x630 mm² - L=9.165m

 MV Cable -18/30 kV - Al XLPE
3x1x185 mm² - L=1.610 m

 MV Cable -18/30 kV - Al XLPE
3x1x300 mm² - L=1.275 m

3SA-1
DC

ZnO
cl.3/10kAcr

Uc>108kV, Ur:144kVcr (Umax=170kV)

LINEA 3 
(18.0 MW)

LINEA 2 
(18.0 MW)

 LINEA 1
(12.0 MW)

L

ISO A2x5

2

I

H

G

F

E

D

C

B

A A

E

C

D

B

L

I

H

F

G

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 351

1 2 3 4 5 6 9 10 11 12 13 16 17 18 19 20 23 24 2625 27 30 31 32 33 34 35

REGIONE SARDEGNA
 Provincia di Sassari

COMUNE DI NULVI
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