
3SA-1

150 kV LINE

DC

57-L1

3 VT - L
150:  3 kV√ 0,1:  3 kV

50VA cl.0,5-3P
√

98Z1

R=56
320 W

Ω89-L1-2

1250 A
170 kV
31,5 kA

10
 V

A
cl

. 0
,2

S

1S2

1S1

2S2

2S1

50
 V

A
CL

0.
5 

5P
30

3S1

50
 V

A
5P

30
50

 V
A

5P
30

P2
98PBH-L1

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

15
 V

A
cl

. 0
,2

S

21 79 67N 25 SOTF OSC Tx Rx

Ø0
Ø4
Ø8

Reserved
PLANT CONTROL

AND OTHERS

87L 49 50BF OSC TxSOTF 25 Rx

52-L1
2000A/31,5kA

170 kV

3-1-L1

3-2-L1

(NOTE 1)

98-PS-L1-1

3S2

4S2

4S1

5S1

5S2

79

98-PP-L1-1

Ø0
Ø4
Ø8

170kV

DI

(NOTE 7)

27 59 64 50BF W VAr V50N
51N81M/m 50

51 I Hz OSC

Ø0
Ø4
Ø8

BCU

3U0REC650
ABB

 (PBH-L1)

(NOTE 5)

(NOTE 4)
(NOTE 5)

SEL-311C
 (PS-L1) SCHWEITZER

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

√

98M1

98M2
EDPR METERING
RESERVED WIND FARM
CONTROL AND OTHERS

(NOTE 4)

ZnO
cl.3/10kAcr

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

(NOTE 6)
ABB RED 670

BUSBAR 150kV

3SA-2
DC

W-V-U

N

w-v-u

1S1

1S21C
T1

(N
O

TE
 9

)

49

1S1

1S21C
T2

(N
O

TE
 1

0) 90

A-EBERLE
REG-DA

FROM VT
MV BUSBAR

98.21

T1
150 ± 12x1,25% / XkV

ONAN/ONAF: X/X MVA
YNd11

89N-T1

49.1

26T1

63B.1

63BJ.1

63L.1

49.2

26T2

63B.2

63BJ.2

63L.2

ZnO
cl.2/10kAcr

3SA-3

89TZ-T1

U-V-W

1S
1

1S
2

2S
1

2S
2

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

1S
1

1S
2

2S
1

2S
2

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

N

TZ1

TO MV POWER TRANSFORMER SWITCHGEAR

TZ
500 A-30s

ALSTOM
M87220800YE1Y4X

DISTURBANCE
RECORDER

FROM VT
MV BUSBAR

98.23

Ø0
Ø4
Ø8

87T 87TN

(PDT-T1)
SCHWEITZER

SEL387-E

50N 51N
 TZ

OSC

FROM CT
MV TRAFO

CUBICLE

Ø0
Ø4
Ø8

Ø0, Ø4, Ø8

(NOTE 11)

DI DI

87T, 87TN

26TZ-1
63BTZ-1

26TZ-2
63BTZ-2

63Nmax.-1
63Nmin.-1

63Nmax.-2
63Nmin.-2

(PTZ-T1)
(NOTE 12)

P1 P1

Um:170 kV

1S1

1S21C
T3

(N
O

TE
 8

)

49

OSC50/51 50N/51N

ZnO
cl.3/10kAcr

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

P2P2

3 VT - B
150:  3 kV

√

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

√

R=56
320 W

Ω

(NOTE 1)

170kV

3SA-4
DC

W-V-U

N

w-v-u

1S1

1S21C
T1

(N
O

TE
 9

)

49

1S1

1S21C
T2

(N
O

TE
 1

0) 90

A-EBERLE
REG-DA

FROM VT
MV BUSBAR

98.21

T2
150 ± 12x1,25% / XkV

ONAN/ONAF: X/X MVA
YNd11

89N-T2

49.1

26T1

63B.1

63BJ.1

63L.1

49.2

26T2

63B.2

63BJ.2

63L.2

ZnO
cl.2/10kAcr

3SA-5

89TZ-T2

U-V-W

1S
1

1S
2

2S
1

2S
2

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

1S
1

1S
2

2S
1

2S
2

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

N

TZ2

TO MV POWER TRANSFORMER SWITCHGEAR

TZ
500 A-30s

ALSTOM
M87220800YE1Y4X

DISTURBANCE
RECORDER

FROM VT
MV BUSBAR

98.23

Ø0
Ø4
Ø8

87T 87TN

(PDT-T2)
SCHWEITZER

SEL387-E

50N 51N
 TZ

OSC

FROM CT
MV TRAFO

CUBICLE

Ø0
Ø4
Ø8

Ø0, Ø4, Ø8

(NOTE 11)

DI DI

87T, 87TN

26TZ-1
63BTZ-1

26TZ-2
63BTZ-2

63Nmax.-1
63Nmin.-1

63Nmax.-2
63Nmin.-2

(PTZ-T2)
(NOTE 12)

P1 P1

Um:170 kV

1S1

1S21C
T3

(N
O

TE
 8

)

49

OSC50/51 50N/51N

ZnO
cl.3/10kAcr

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

P2P2

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

√

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

Ø0
Ø4
Ø8

SEL 487-B

87B

(1) to BBP-87B

89-T1

1250 A
170 kV
31,5 kA

52-T1
2000A/31,5kA

170 kV

89-T2

1250 A
170 kV
31,5 kA

52-T2
2000A/31,5kA

170 kV

89-L1-1

1250 A
170 kV
31,5 kA

Ø4

98M3 98Z2

98DR-T2

Ø0
Ø4
Ø8

98PDT-T298PBH-T298DR-T198PDT-T198PBH-T1

98BBP

BBP

98PS-L1-298PP-L1-2

NOTES:

1.- CALCULATE ACCORDING TO THE REAL RATED THERMAL BURDEN FOR HV VOLTAGE TRANSFORMER

2.- CALCULATE THE PRIMARY VALUES TAKING INTO ACCOUNT THE WIND FARM POWER, THE SHORT CIRCUIT CURRENT AT THE
CONNECTION POINT AND THE PROTECTION RELAYS REQUIREMENTS .IT IS POSSIBLE TO HAVE DIFFERENT CURRENT TRANSFORMER
PRIMARY VALUES FOR MEASURE AND FOR PROTECTION. FOR THE DIFFERENTIAL POWER TRANSFORMER PROTECTION THE CURRENT
TRANSFORMER PRIMARY VALUE HAS TO BE CALCULATED AND IT DEPENDS  ON THE TRANSFORMER POWER.

3.- 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.

4.- FUNCTION 25 WILL BE USED OR NOT DEPENDING ON UTILITY REQUIREMENTS.

5.- 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.

6.- 50BF SPARE FUNCTION IN PP-L1

7.- CONTROL AND PROTECTION SYSTEM CAN BE ANY OF THE QUALIFIED ONES BY EDPR:
EITHER ABB OR INGETEAM (THAT MEANS THE USE OF EITHER REC650   OR INGETEAM EQUIVALENTS) COMMUNICATION WILL BE IEC

61850.

8.-  A CT FOR THERMAL IMAGING (49) SHALL BE INSTALLED IN THE CENTRAL BUSHING OF THE HV SIDE IN THE FOLLOWING  CASES:
- 220kV AND RATED POWER HIGHER OR EQUAL TO 60MVA
- 110-132-138-150kV AND RATED POWER HIGHER OR EQUAL TO 90MVA IF IT IS NOT THE CASE, (49.1 HV) HAS TO BE REMOVED

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

10.- 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 BEINDICATED BY  THE POWER TRANSFORMER
MANUFACTURER

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

12.-  PTZi IS EITHER PROTECTION ABB REF615, OR INGETEAM EQUIVALENT.

13.- THE HV NEUTRAL IS NOT CONNECTED TO EARTH BUT THE EARTHING DISCONNECTOR IS STILL INSTALLED TO BE PREPARED IN CASE
FUTURE TSO/DSO REQUIREMENTS.

14.- THE UTILY COULD REQUIRE THE INSTALLATION OF CIRCUIT BREAKER WITH SINGLE PHASE CONTROL. IN THIS CASE, THE PROTECTION
RELAY SHALL BE PREPARED TO PERFORM SINGLE PHASE RE-CLOSING AND POLE DISCORDANCE PROTECTION.

15.- IT IS REQUIRED A THIRD TRIP COIL AS  MINIMUM VOLTAGE COIL.

16.- - A DOUBLE TRANSFORMER DIFFERENTIAL PROTECTION SHALL BE INSTALLED  FOR VOLTAGES EQUAL OR GREATER THAN 220kV.
- A DOUBLE TRANSFORMER DIFFERENTIAL PROTECTION SHALL BE INSTALLED FOR VOLTAGES BELOW 220 kV WHEN THE POWER

THEREOF IS EQUAL OR GREATER THAN 90 MVA.
-  THE CONTROL UNIT MAY INCLUDE THE DIFFERENTIAL PROTECTION FUNCTION AS BACKUP.

17.- FOR SUBSTATIONS WITH TWO POWER TRANSFORMERS OF DIFFERENT PROMOTERS, A SECOND VOLTAGE TRANSFORMER MUST BE
ADDED IN ORDER TO SEPARATE PROTECTIONS FROM MEASUREMENT
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MEASUREMENT

Ø0
Ø4
Ø8

50
 V

A
5P

30

5S2

5S1
(2) to BBP-87B

2S1

2S215
 V

A
cl

. 0
,2

S Reserved
PLANT CONTROL

AND OTHERS

P1

27 59 64

(NOTE 3)

Wh VArh

CHECKING
MEASUREMENT
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(NOTE 13)(NOTE 13)

Reserved
MEETERING

R-5A 5VA R-5A 5VA

MARSHALLING BOX

(NOTE 14)
(NOTE 15)

(NOTE 14)
(NOTE 15)

(NOTE 14)
(NOTE 15)

MARSHALLING BOX

(NOTE 3)(NOTE 3)

FROM 3CT-L (1)

FROM 3CT-T1 (2)

FROM 3CT-T2 (3)

57-L1 LINE EARTHING DISCONNECTOR SWITCH
89-L1-2 LINE DISCONNECTOR SWITCH
89-L1-1 BUS BAR DISCONNECTOR SWITCH IN LINE BAY
52-L1 CIRCUIT BREAKER LINE BAY
89-T1 BUS BAR DISCONNECTOR IN TRANSFORMER 1 BAY
52-T1 CIRCUIT BREAKER IN TRANFORMER 1 BAY
89-T2 BUS BAR DISCONNECTOR IN TRANSFORMER 2 BAY
52-T2 CIRCUIT BREAKER IN TRANFORMER 2 BAY
3VT-L 3 LINE VOLTAGE TRANSFORMER
3VT-B 3 BUSBAR VOLTAGE TRANSFORMER
3VT-M 3 BUSBAR VOLTAGE TRANSFORMER FOR MEASUREMENT
3CT-L 3 LINE CURRENT TRANSFORMER
3CT-T1 3 CURRENT TRANSFORMERS IN TRANSFORMER 1 BAY
3CT-T2 3 CURRENT TRANSFORMERS IN TRANSFORMER 2 BAY

3-1-L1 OPENING COIL 1 SUPERVISION LINE CIRCUIT BREAKER
3-2-L1 OPENING COIL 2 SUPERVISION LINE CIRCUIT BREAKER
3-1-T1 OPENING COIL 1 SUPERVISION T1 CIRCUIT BREAKER
3-2-T1 OPENING COIL 2 SUPERVISION T1 CIRCUIT BREAKER
3-1-T2 OPENING COIL 1 SUPERVISION T2 CIRCUIT BREAKER
3-2-T2 OPENING COIL 2 SUPERVISION T2 CIRCUIT BREAKER 
86-1-T1 TRIP AND LOCKOUT RELAY 1 FOR T1
86-2-T1 TRIP AND LOCKOUT RELAY 2 FOR T1
86-1-T2 TRIP AND LOCKOUT RELAY 1 FOR T2
86-2-T2 TRIP AND LOCKOUT RELAY 2 FOR T2

49-2 (HV)
26T2

26TZ-2

SF6 LEAK LOGIC
 FOR MEASURE

TRANSFORMERS

63B-2

63BJ-2

63L-2

63BTZ-2

49-2 (MV)

86-2-T1
86-1-T1

27,59,64,81M,81m,50,51,50N,51N
DI(26-2,49-2(HV,MV),63B-2,63BJ-2,63L-2,
,26TZ-2,63BTZ-2,SF6 LEAK)

 (PBH-T1)

87T,87TN,TZ(50N,51N)
DI(26-1,49-1(HV-MV),63B-1,63BJ-1,63L-1,
26TZ-1,63BTZ-1

 (PDT-T1)

21,67N, SOTF, Rx, (PS-L1)
87L, SOTF, 49, Rx, (PP-L1)
50/51, 50N/51N (PTZ-T1)

59, 64 (PTMi)
59, 64 (PRi)

50BF START UP

RELEASE 50BF
FROM SCADA

OR PUSH BUTTON 87B (BBP)

86-2-T1

50, 50N

52-TMi
52-i

TRIP AND
BLOCKING

52-CBi
52-SRi
52-Ri

86-2-T1

52-L1
52-T2

50BF (PBH-L1,PBH-T2,PTMi, PRi)

 (PDT-T1)

86-1-T1

27,59,64,81M,81m,50,51,50N,51N
DI(26-2,49-2(HV,MV),63B-2,63BJ-2,
26TZ-2,63BTZ-2,SF6 LEAK)

 (PBH-T1)

86-2-T1

87L, SOTF, 49, Rx, (PP-L1)

21,67N, SOTF, Rx, (PS-L1)

50/51, 50N/51N (PTZ-T1)

59, 64 (PTMi)

59, 64 (PRi)

COIL 1

COIL 2

87T,87TN,TZ(50N,51N)
DI(26-1,49-1(MV,HV),63B-1,63BJ-1,63L-1,
26TZ-1,63BTZ-1)

87B (BBP)

50BF (PBH-L1,PBH-T2,PTMi, PRi)

27,59,64,81M/m,50,51,50N,51N(PBH-L1)

86-1-T1

86-2-T1
RELEASE FROM PUSH BUTTON

RELEASE FROM SCADA

87,87TN,TZ(50N,51N)
DI(63B-1,63BJ-1,63L-1,
63BTZ-1)

 (PDT-T1)

OTHER TRIP & BLOCKING ORDERS

RELEASE FROM PUSH BUTTON
RELEASE FROM SCADA

(PTZ-T1) 50,51,50N,51N

50,50N (T=0 step)
DI(63B-2,63BJ-2,63L-2,
63BTZ-2,SF6 LEAK)

 (PBH-T1)

52-T1 (1st COIL), 50BF (PBH-T1)

52-TMi (1st COIL), 50BF (PTMi)
52-i (1st COIL), 50BF (PFi)

52-CBi (1st COIL), 50BF (PCBi)

52-SRi (1st COIL), 50BF (PSRi)

52-T1 (2nd COIL), 50BF (PBH-T1)
52-TMi (2nd COIL), 50BF (PTMi)

52-i (2nd COIL), 50BF (PFi)
52-CBi (2nd COIL), 50BF (PCBi)

52-SRi (2nd COIL), 50BF (PSRi)

52-Ri (1st COIL), 50BF (PRi)

52-Ri (2nd COIL), 50BF (PRi)

(HV)
(MV)

DIGITAL INPUT (PDT-T1)

DIGITAL INPUT (PDT-T1)

DIGITAL INPUT (PBH-T1)

DIGITAL INPUT (PBH-T1)

(HV)
(MV) 86-2-T1

52-T1 (2nd COIL), 50BF (PBH-T1)
52-Ri (2nd COIL), 50BF (PRi)

Digital Input (PDT-T1)

Digital Input (PBH-T1)

86-1-T1

52-T1 (2nd COIL), 50BF (PBH-T1)

49-1 (MV)
26T1

26TZ-1

63B-1
63BJ-1
63L-1
63BTZ-1

49-1 (HV)

DIGITAL INPUT(PDT-T2)

DIGITAL INPUT(PDT-T2)

DIGITAL INPUT (PBH-T2)

DIGITAL INPUT (PBH-T2)

86-2-T2

50, 50N

52-TMj
52-j

TRIP AND
BLOCKING

52-CBj
52-SRj
52-Rj

86-2-T2

52-T2 (2nd COIL), 50BF (PBH-T2)

49-2 (HV)
26T2

26TZ-2

SF6 LEAK LOGIC
 FOR MEASURE

TRANSFORMERS

63B-2
63BJ-2

63L-2
63BTZ-2

49-2 (MV)

86-2-T2
86-1-T2

27,59,64,81M,81m,50,51,50N,51N
DI(26-2,49-2(HV,MV),63B-2,63BJ-2,63L-2,
26TZ-2,63BTZ-2,SF6 LEAK)

 (PBH-T2)

87T,87TN,TZ(50N,51N)
DI(26-1,49-1 (HV,MV),63B-1,63BJ-1,
26TZ-1,63BTZ-1

 (PDT-T2)

21,67N, SOTF, Rx, (PS-L1)
87L, SOTF, 49, Rx, (PP-L1)
50/51, 50N/51N (PTZ-T2)

59, 64 (PTMj)
59, 64 (PRj)

50BF START UP

RELEASE 50BF FROM
SCADA OR PUSH BUTTON

86-2-T2
52-T2

52-L1
52-T1

87B (BBP)

86-1-T2

52-T2 (2nd COIL), 50BF (PBH-T2)

49-1 (MV)
26T1

26TZ-1

63B-1
63BJ-1
63L-1
63BTZ-1

49-1 (HV)

86-1-T2

86-2-T2
RELEASE FROM PUSH BUTTON

RELEASE FROM SCADA

87,87TN,TZ(50N,51N)
DI(63B-1,63BJ-1,63L-1,
63BTZ-1,)

 (PDT-T2)

OTHER TRIP & BLOCKING ORDERS

RELEASE FROM PUSH BUTTON
RELEASE FROM SCADA
(PTZ-T2) 50,51,50N,51N

50,50N (T=0 step)
DI(63B-2,63BJ-2,63L-2,
63BTZ-2,SF6 LEAK)

 (PBH-T2)

50BF (PBH-L1,PBH-T1,PTMj, PRj)

 (PDT-T2)

86-1-T2

27,59,64,81M,81m,50,51,50N,51N
DI(26-2,49-2(HV,MV),63B-2,63BJ-2,
26TZ-2,63BTZ-2,SF6 LEAK)

 (PBH-T2)

86-2-T2

87L, SOTF, 49, Rx, (PP-L1)

21,67N, SOTF, Rx, (PS-L1)

50/51, 50N/51N (PTZ-T2)

59, 64 (PTMj)
59, 64 (PRj)

COIL 1

COIL 2

87T,87TN,TZ(50N,51N)
DI(26-1,49-1(HV,MV),63B-1,63BJ-1,63L-1,
26TZ-1,63BTZ-1)

27,59,64,81M/m,50,51,50N,51N(PBH-L1)

50BF (PBH-L1,PBH-T1,PTMj, PRj)

87B (BBP)

Ø4
25 (PS-L1)

SEL2830M
WITH

MITIGATOR

PORT 2
RS232
MIRRORED BITS

S.M.O.F to 
REMOTE RELAY

                  BLOCK 79
(Because of 59 and 50BF remote
available for 21 T=0 sec. and 87L)

79
(PS-L1)

CLOSE 52-L1

POTT 21 (PSi)

59,50BF 
SF6 LEAK LOGIC FOR MEASURE TRANSFORMERS (3VT-L,3CT-L)

(Because
 59 and 50BF remote)
POTT 21 (PS-L1)

 (PP-L1)
S.M.O.F to

REMOTE RELAY

79 (PP-L1)
(PBH-L1)

50BF START UP

CLOSE
52-L1

52-TMi,j
52-i,j
52-CBi,j
52-SRi,j
52-Ri,j

Tx (PP-L1)
Tx (PS-L1)

25 (PP-L1)

(Because of 59 and 50BF remote
available for 21 t=0 sec. and 87L)

BLOCK 79

87L MEASURES

59,50BF
SF6 LEAK LOGIC FOR MEASURE TRANSFORMERS (3VT-L,3CT-L)

REMOTE
87L MEASURES

BLOCK 79 (PP-L1)
BLOCK 79 (PS-L1)

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

(Because 87L)

52-T1
52-T2

BOTH POWER
TRANSFORMERS MV SYSTEMS

27,59,64,81M,81m,50,51,50N,51N (PBH-L1)

21,67N, SOTF, Rx, (PS-L1)
87L, SOTF, 49, Rx, (PP-L1)

87B (BBP)

SF6 LEAK LOGIC
 FOR MEASURE

TRANSFORMERS

RELEASE 50BF
FROM SCADA

OR PUSH BUTTON

 50BF (PP-L1)

50BF START UP

Tx (PP-L1)
Tx (PS-L1)

TRIP AND
BLOCKINGInterlocking 57-L1

Tx (PP-L1)
Tx (PS-L1)

TX (PP-L1)
TX (PS-L1)

86-2-T2

52-T2 (2nd COIL), 50BF (PBH-T2)

52-TMj (2nd COIL), 50BF (PTMj)
52-j (2nd COIL), 50BF (PFj)
52-CBj (2nd COIL), 50BF (PCBj)
52-SRj (2nd COIL), 50BF (PSRj)

52-Rj (2nd COIL), 50BF (PRj)

Digital Input (PDT-T2)

Digital Input (PBH-T2)

PS-L1 BAY SECONDARY LINE PROTECTION
PP-L1 BAY PRIMARY LINE PROTECTION
PBH-L1 BAY PROTECTION-LINE
PBH-T1 BAY PROTECTION-TRANSFORMER 1
PBH-T2 BAY PROTECTION-TRANSFORMER 2
PDT-T1 DIFFERENTIAL POWER TRANSFORMER 

PROTECTION- TRANSFORMER 1
PTZ-T1 EARTHING REACTOR PROTECTION-TRANSFORMER 1
PDT-T2 DIFFERENTIAL POWER TRANSFORMER 

PROTECTION- TRANSFORMER 2
PTZ-T2 EARTHING REACTOR PROTECTION-TRANSFORMER 2
BBP BUSBAR PROTECTION
PFi&PFj FEEDER CONNECTION
PCBi &PCBj CAPACITOR BANK PROTECTION
PSRi &PSRj SHUNT REACTIR PROTECTION
PTMi&PTMj POWER TRANSFORMER PROTECTION
PRi&PRj RESERVE PROTECTION

50BF (PBH-T1, PBH-T2, REMOTE)

27,59,64,81M/m,50,51,50N,51N (PBH-L1)

87L, SOTF, 49, Rx, (PP-L1)

21,67N, SOTF, Rx, (PS-L1)

87B (BBP)

COIL 1

COIL 2 50BF (PBH-T1, PBH-T2, REMOTE)

() TSO/DSO

[] TRANSFORMER, EARTHING REACTOR

0 (R) [U] {12}

4 (S)[V] {4}8 (T) [W] {8}

SEQUENCE AND CORRESPONDANCE OF PHASES

{} TERNA

(NOTE 14)

(NOTE 14)

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

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

X SYMBOL CLOSED

X SYMBOL OPEN

CONDITION "AND"

V CONDITION "OR"

52-L1 (1st COIL), 50BF (PBH-L1)
52-T1 (1st COIL), 50BF (PBH-T1)

52, 50BF (BOTH MV SYSTEMS
EXCEPT AUXILIARY SERVICES TRANSFORMER)

52-T2 (1st COIL), 50BF (PBH-T2)

BOTH POWER
TRANSFORMERS MV SYSTEMS

52-T1 (1st COIL), 50BF (PBH-T1)
52-T2 (1st COIL), 50BF (PBH-T2)

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

I
I

(HV)
(MV)

(HV)
(MV)

SYMBOL OPERATIONS INTERLOCKING CONDITIONS

89-T1 CLOSE/OPEN 52-T1

89-T2 CLOSE/OPEN 52-T2

89-TZ-T1 CLOSE/OPEN 52-T1

89-TZ-T2 CLOSE/OPEN 52-T2

89N-T1 CLOSE/OPEN 52-T1

89N-T2 CLOSE/OPEN 52-T2

89-L1-1 CLOSE/OPEN 52-L1

89-L1-2 CLOSE/OPEN 52-L1 Λ57-L1

57-L1 CLOSE/OPEN 89-L1-2 Λ 98PBH-L1 Λ 27 WITHOUT VOLTAGE

52-L1 CLOSE (89-L1-1 V 89-L1-1) Λ(89-L1-2 V 89-L1-2) Λ50BF NOT ACTED Λ(3-1 NOT
ACTED V 3-2 NOT ACTED)

52-T1 CLOSE (89-T1 V 89-T1) Λ 50BF NOT ACTED Λ(3-1 NOT ACTED V 3-2 NOT ACTED)
Λ 86-1-T1 NOT ACTED Λ 86-2-T1 NOT ACTED

52-T2 CLOSE (89-T2 V 89-T2) Λ 50BF NOT ACTED Λ(3-1 NOT ACTED V 3-2 NOT ACTED)
Λ (86-1-T2 NOT ACTED Λ 86-2-T2 NOT ACTED)

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

52-TMi,j (2nd COIL), 50BF (PTMi,j)
52-i,j (2nd COIL), 50BF (PFi,j)
52-CBi,j (2nd COIL), 50BF (PCBi,j)
52-SRi,j (2nd COIL), 50BF (PSRi,j)
52-Ri,j (2nd COIL), 50BF (PRi,j)

BOTH POWER
TRANSFORMERS MV SYSTEMS

52-T1 (2nd COIL), 50BF (PBH-T1)

52-T2 (2nd COIL), 50BF (PBH-T2)

i,j

BLOCK 79 (PP-L1)
BLOCK 79 (PS-L1)

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

52-TMi,j (2nd COIL), 50BF (PTMi,j)
52-i,j (2nd COIL), 50BF (PFi,j)
52-CBi,j (2nd COIL), 50BF (PCBi,j)
52-SRi,j (2nd COIL), 50BF (PSRi,j)
52-Ri,j (2nd COIL), 50BF (PRi,j)

BOTH POWER
TRANSFORMERS MV SYSTEMS

52-T1 (2nd COIL), 50BF (PBH-T1)
52-T2 (2nd COIL), 50BF (PBH-T2)

i,j

52-TMi,j
52-i,j
52-CBi,j
52-SRi,j
52-Ri,j

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

52-TMi,j (2nd COIL), 50BF (PTMi,j)
52-i,j (2nd COIL), 50BF (PFi,j)
52-CBi,j (2nd COIL), 50BF (PCBi,j)
52-SRi,j (2nd COIL), 50BF (PSRi,j)
52-Ri,j (2nd COIL), 50BF (PRi,j)

52-T1 (2nd COIL), 50BF (PBH-T1)
52-T2 (2nd COIL), 50BF (PBH-T2)

52-T1
52-T2

BOTH POWER
TRANSFORMERS MV SYSTEMS

BOTH POWER
TRANSFORMERS MV SYSTEMS

i,j

i,j

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

52-TMi,j (1st COIL), 50BF (PTMi,j)
52-i,j (1st COIL), 50BF (PFi,j)
52-CBi,j (1st COIL), 50BF (PCBi,j)
52-SRi,j (1st COIL), 50BF (PSRi,j)
52-Ri,j (1st COIL), 50BF (PRi,j)

52-T1 (1st COIL), 50BF (PBH-T1)
52-T2 (1st COIL), 50BF (PBH-T2)

BOTH POWER
TRANSFORMERS MV SYSTEMS

i,j

i,j

i,j

52-TMi,j (1st COIL), 50BF (PTMi,j)
52-i,j (1st COIL), 50BF (PFi,j)
52-CBi,j (1st COIL), 50BF (PCBi,j)
52-SRi,j (1st COIL), 50BF (PSRi,j)
52-Ri,j (1st COIL), 50BF (PRi,j)

52-TMi (2nd COIL), 50BF (PTMi)

52-i (2nd COIL), 50BF (PFi)
52-CBi (2nd COIL), 50BF (PCBi)
52-SRi (2nd COIL), 50BF (PSRi)

52-TMi (1st COIL), 50BF (PTMi)

52-i (1st COIL), 50BF (PFi)
52-CBi (1st COIL), 50BF (PCBi)

52-SRi (1st COIL), 50BF (PSRi)
52-Ri (1st COIL), 50BF (PRi)

52-TMj (2nd COIL), 50BF (PTMj)
52-j (2nd COIL), 50BF (PFj)
52-CBj (2nd COIL), 50BF (PCBj)
52-SRj (2nd COIL), 50BF (PSRj)
52-Rj (2nd COIL), 50BF (PRj)

52-TMj (1st COIL), 50BF (PTMj)
52-j (1st COIL), 50BF (PFj)
52-CBj (1st COIL), 50BF (PCBj)
52-SRj (1st COIL), 50BF (PSRj)
52-Rj (1st COIL), 50BF (PRj)

52-T2 (1st COIL), 50BF (PBH-T2)

52-TMj (1st COIL), 50BF (PTMj)
52-j (1st COIL), 50BF (PFj)

52-CBj (1st COIL), 50BF (PCBj)

52-SRj (1st COIL), 50BF (PSRj)

52-T2 (2nd COIL), 50BF (PBH-T2)

52-TMj (2nd COIL), 50BF (PTMj)

52-j (2nd COIL), 50BF (PFj)
52-CBj (2nd COIL), 50BF (PCBj)
52-SRj (2nd COIL), 50BF (PSRj)

52-Rj (1st COIL), 50BF (PRj)

52-j (2nd COIL), 50BF (PRj)

i,j

52-T1 (2nd COIL), 50BF (PBH-T1)
52-TMi (2nd COIL), 50BF (PTMi)
52-i (2nd COIL), 50BF (PFi)
52-CBi (2nd COIL), 50BF (PCBi)
52-SRi (2nd COIL), 50BF (PSRi)
52-Ri (2nd COIL), 50BF (PRi)

86-2-T1
52-T1
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