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

P1

P2

50N/51N I V W VAr

89TS-1

1250A, 25kA

52-MV

TO P3

A-EBERLE

ALSTOM
DISTURBANCE RECORDER
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3 VT
33:  3/0,1:  3/0,1:  3/0,1:3kV

R

200w
50Ω

50BF

SEQUENCE AND CORRESPONDANCE
OF PHASES

TO AUXILIARY SERVICES
TRANSFORMER

P2

P1

1250A, 25kA

15VA

89-1

52-1

T1
200/5A

1250 A

50N/51N50/51 fI V W VAr

(P8)
INGETEAM

TCP-C + PL300ND

27

FEEDER 1
5 WTG x 2 MW =10 MW

50BF

50BF (P7),(P9),(P10),(P12)

57TS-1

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

50BF START UP

64/59N

52-L1 OPEN
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 (P8),(P9),(P10),(P12)
IEC 61850   50BF (P4)

63B.1
63BJ.1

63L.1

COIL 1

52-L1 OPEN
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 (P8),(P9),(P10), (P12)
63B.2

63BJ.2
63L.2

63BTZ
26TZ

COIL 2

1S1

1S2

REG-DA (90)

64/59N 81M/m I V W50BF VAr

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-i MV LINE DISCONNECTOR SWITCH, i = 1, 2
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

50BF START UP BY IEC 61850

TRIP & BLOCK CLOSING OF
52-MV, 52-2

52-R

57-1

IEC 61850

5P20

P2

P1

1250A, 25kA

2,5VA

89-AS

52-AS

T1
50/5A

1250 A

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

1S2

50BF START UP

TRIP & BLOCK CLOSING OF
52-MV, 52-1, 52-2

52-R

57-AS

IEC 61850

10P10

50/51 59

52-L1 (coil 1)

& BLOCK CLOSING OF
52-1, 52-2

52-R, 52-L1

TRIP FOR COIL 1 & 2

BY IEC 61850

57-i MV LINE EARTHING DISCONNECTOR SWITCH, i = 1, 2
57-AS MV AUXILIARY SERVICES TRANSFORMER EARTHING DISCONNECTOR SWITCH
57-R MV RESERVE CUBICLE EQUIPPED EARTHING DISCONNECTOR SWITCH
86.1 TRIP AND LOCKOUT RELAY 1
86.2 TRIP AND LOCKOUT RELAY 2

52-i MV LINE CIRCUIT BREAKER, i = 1, 2
52-AS MV AUXILIARY SERVICES TRANSFORMER CIRCUIT BREAKER
52-R MV RESERVE CUBICLE EQUIPPED CIRCUIT BREAKER
3-1 OPENING COIL 1 SUPERVISION
3-2 OPENING COIL 2 SUPERVISION

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

IEC 61850

50BF START UP BY IEC 61850

BY IEC 61850

50/51 5950N/51N

89-R

1250A, 25kA

52-R

57-R

P1

P2

1S2

1S1

2S2

2S1

1S2

1S1

15
 V

A
5P

20
C

L.
0,

2s
10

 V
A

5P
20

15
 V

A

RESERVE CUBICLE EQUIPPED

SYMBOL OPERATION INTERLOCKING CONDITIONS

89-i CLOSE/OPEN 57-i Λ (52-i V 50BF ACTED)  for  i = 1, 2

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

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)  Λ (89-L1 Λ 52-L1)

SYMBOL OPERATION INTERLOCKING CONDITIONS

57-i CLOSE/OPEN 89-i Λ 52-i  for  i = 1, 2

57-AS CLOSE/OPEN 89-AS Λ 52-AS

57-R CLOSE/OPEN 89-R Λ 52-R

SYMBOL OPERATION INTERLOCKING CONDITIONS

52-i CLOSE 50BF NOT ACTED  Λ  (3-1 NOT ACTED  V  3-2 NOT ACTED)  Λ  (89-i  V  89-i) for  i = 1, 2

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)

(P12)

RESERVE CUBICLE
EQUIPPED

INGETEAM
TCP-C + PL300IB

BY IEC 61850

(P10)
INGETEAM

TCP-C + PL300ND

BLOCK CLOSING 52-MV

86.1 86.2

(P7)
INGETEAM

TCP-C + PL300IB

50BF START UP
BY IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

52-L1 OPEN
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
63L.1

63B.2
63BJ.2
63L.2

63BTZ
26TZ

TRIP & BLOCK CLOSING OF

BCU

BCU BCU

BCU

50BF START UP
BY IEC 61850

52-L1 OPEN
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-ASBLOCK CLOSING 52-1

BLOCK CLOSING 52-MV

86.1 86.2

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

50BF (P4)

3-1 ACTED
&

3-2 ACTED

3-1 ACTED
&

3-2 ACTED

3-1 ACTED
&

3-2 ACTED

3-1 ACTED
&

3-2 ACTED

() TRANSFORMER

COIL 1 & COIL 2 COIL 1 & COIL 2

COIL 1 & COIL 2

COIL 1 & COIL 2

P2

P1

1250A, 25kA

15VA

89-2

52-2

T1
200/5A

1250 A

50N/51N50/51 fI V W VAr

(P9)
INGETEAM

TCP-C + PL300ND

27

FEEDER 2
5 WTG x 2 MW =10 MW

50BF

50BF (P7),(P8),(P10) ... (P12)

1S1

1S2

50BF START UP BY IEC 61850

TRIP & BLOCK CLOSING OF
52-MV, 52-1

52-R

57-2

IEC 61850

5P20

BY IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

BCU

BLOCK CLOSING 52-2

3-2 ACTED
&

3-2 ACTED

COIL 1 & COIL 2

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

OFFICIAL GROSS ENERGY
MAIN MEASUREMENT
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OFFICIAL GROSS ENERGY
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W-V-U

1C
T1

(N
O

TE
 3

)
1C

T2
(N

O
TE

 4
)

w-v-u

FROM VT
MV BUSBAR

A-EBERLE
REG-DA

N

3S1

3S2

COIL 1

COIL 2

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

57-L1

89-L1
1250 A
170 kV

R=56Ω
320W

50
 V

A
5P

30

5S1

5S2

1S1

1S2

CD

ZnO
cl.3/10kA

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

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

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

3C
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1
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/5
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N
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NOTES:

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

4.- CHARACTERISTICS OF CT INSTALLED IN MV CENTRAL BUSHING OF
POWER TRAFO FOR REG-DA (90) WILL BE THE ONES INDICATED IN
SPECIFICATION TCSP-EU-E&C-SBST-00002.

9.- SETTINGS FROM THE TERNA "ALLEGATO A17"

49.1

26T1

63B.1

63BJ.1

63L.1

T1
150±12x1,25% /30 kV
60/65 MVA (NOTE 3)

YNd11

SEQUENCE AND CORRESPONDANCE OF
PHASES

3SA-1

3SA-2

( ) TERNA
[ ] TRANSFORMER, EARTHING REACTOR

4 (4)8 (8)

0 (12)

98.21

CHECKING
MEASUREMENT

Ø0
Ø4
Ø8

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

86.1
86.2

86.1
86.2
26T1
49.1

26T2
49.2

26TZ
63BTZ

59, 59N/64 (P7)

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

1S1

1S2

52-L1 (1st
COIL)

49.2

26T2

52-L1 (2ndCOIL)

86.1
52-MV (1st COIL)

63B.2

63BJ.2

63L.2

SYMBOL OPERATION INTERLOCKING CONDITIONS

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

57-L1 CLOSE/OPEN 89-L1  Λ 98U3  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)

52-L1  (2nd 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
87T, 87TN (P3)

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 (1st
COIL)

52-L1  (2nd COIL)

BLOCK CLOSING 52-MV

BLOCK CLOSING
52-L1

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

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

86.2
52-MV (2nd COIL)

IEC 61850 50BF (P7)..(P12)

IEC 61850 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

INGETEAM
TCP-C + PL300IC

(P4)

64/59N5927 51
50 Hz OSC PCU50BF

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

50BF START UP BY IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

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

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

26T2
49.2

63BTZ
26TZ

& BLOCK CLOSING OF
52-MV & 52-R

IEC 61850

TRIP FOR COIL 1 & 2

R=56Ω
320W

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

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

OFFICIAL MAIN
MEASUREMENT

Ø0
Ø4
Ø8

3C
T-

1
10

0/
5-

5-
5 

A

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
Ø8

SCHWEITZER
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

98.23

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 25

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

SAN GIOVANNI WF

:           
:           
:           

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  

MC/HV

MULTICONVERTER

Ø0
Ø4
Ø8

WTGs SCADA

Ø0
Ø4
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)
INGEPAC
PL300NB

86.2
52-L1 (2nd COIL)
52-MV (2nd COIL)

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

3 CT
1250/5-5 A
30VA 5P30

1 CT
1250/5-5 A
30VA 5P30

W-V-U

50/51 50N/51N

26TZ

63BTZ

63N

N

TZ

Cavo/Cable
RG7H1M1 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

87TZ-T1

3x1x120 mm2

Cavo/Cable
RG7H1M1 18/30 kV

23x1x400 mm

T1

98UM2

98Z
Reserved
OTHERS

150 kV LINE H.V.
UNDERGROUND

SSE EDPR "GARAGUSO"

MC/MV

MULTICONVERTER

IEC 61850

INSTALLED IN M1 MEASURES PANEL

Cavo/Cable
RE4H5E 87/150 kV

23x1x1000 mm
Lenght = 110 m~

PM1/MIS1

A51 A51

A51

T5

T3

P2

P1

400/5A

A51

T1
400/5-5A

T3
400/5A

A51

P1

P2

T5

A51

A51

Reserved
OTHERS

R-5A 5VA

R-5A 5VA

W1

W3

W2

START 50BF IN(P4) & (P7) & (P12)
VIA IEC 61850R-100:  3 5VA

R-100:  3 5VA

50BF START (P4)

TZ TZ

50BF START (P4)

50BF START (P4)

H07H06

H05H04

CAVO/CABLE
RG7H1M
18/30kV

3x1x120mm²

(P4) 50BF START

(P4) 50BF START

T11

H03H01 H02

1250 A
57-VTA

ZnO
cl.2/10kA

3SA-3

NOTE: SURGE ARRESTER
IS INSTALLED DIRECTLY

OF MV TERMINALS (PFISTERER)

59, 59N/64 (P12)

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

52-L1 (coil 2)

50BF START UP

52-L1 (coil 2)

01

PM2/MIS4

PM1/MIS2

CDCD

ZnO
cl.3/10kA

3SA-4

Voltage Trasf.

Energy Meter
5 0 9 5 9 8 9 7

8 0 1 6 8 1 7 1
8 0 1 6 8 1 7 2
8 0 1 6 8 1 7 3

Current Trasf. T11
s.n.   
s.n.   
s.n.   

3VT-4
3 0 9 6 4 3 1 2
3 0 9 6 4 3 1 5
3 0 9 6 4 3 1 6

s.n.   
s.n.   
s.n.   

PM2/MIS3
s.n.

Energy Meter
5 0 9 5 9 8 9 8

PM2/MIS4
s.n.

Voltage Trasf. 3VT-2
1HSE  8 8 3 9 2 2 2
1HSE  8 8 3 9 2 2 3
1HSE  8 8 3 9 2 2 4

s.n.   
s.n.   
s.n.   

1 9 2 7 5 / 1 4
1 9 2 7 6 / 1 4
1 9 2 7 7 / 1 4

Current Trasf. 3CT-1
s.n.   
s.n.   
s.n.   

Energy Meter
5 0 9 5 9 8 9 9

PM1/MIS1
s.n.

Energy Meter
5 0 9 5 9 8 9 6

PM1/MIS2
s.n.

08/05/2023 PC FCD -- DEFINITIVO

SE 380/150kV
"GARAGUSO"

TERNA

PS1

P2

P1

1250A, 25kA

15VA

89-1

52-1

T1
200/5A

1250 A

50N/51N50/51 fI V W VAr

(P8)
INGETEAM

TCP-C + PL300ND

27 50BF

50BF (P7),(P9),(P10),(P12)

1S1

1S2

50BF START UP BY IEC 61850

TRIP & BLOCK CLOSING OF
52-MV, 52-2

52-R

57-1

IEC 61850

5P20

BY IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

BCU

BLOCK CLOSING 52-1

3-1 ACTED
&

3-2 ACTED

COIL 1 & COIL 2

M

A51

H03

P2

P1

1250A, 25kA

15VA

89-1

52-1

T1
200/5A

1250 A

50N/51N50/51 fI V W VAr

(P8)
INGETEAM

TCP-C + PL300ND

27 50BF

50BF (P7),(P9),(P10),(P12)

1S1

1S2

50BF START UP BY IEC 61850

TRIP & BLOCK CLOSING OF
52-MV, 52-2

52-R

57-1

IEC 61850

5P20

BY IEC 61850

RELEASE 50BF
FROM SCADA

IEC 61850

BCU

BLOCK CLOSING 52-1

3-1 ACTED
&

3-2 ACTED

COIL 1 & COIL 2

M

A51

H04

     STORAGE
          POTENZA 8 MWp

CAPACITA' 32 MWh
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