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Circuito accumulo da
Cabina MT/MT

BESS
10.000 kW/40.000 kWh

Impianto Fotovoltaico "Garisi"

Potenza di picco 57,064 MWp

Potenza nominale uscita inverter 52,45 MW

Potenza in immissione 49,089 MW

Sottocampo FV 1
Potenza DC: 6.169,54 kWp
Potenza uscita inverter: 6.169,54 kW

Sottocampo FV 2
Potenza DC: 12.767,30 kWp
Potenza uscita inverter: 11.186,00 kW

Sottocampo FV 3
Potenza DC: 3.172,00 kWp
Potenza uscita inverter: 3.172,00 kW

Sottocampo FV 4
Potenza DC: 12.053,60 kWp
Potenza uscita inverter: 11.907 kW

Sottocampo FV 5
Potenza DC: 11.355,76 kWp
Potenza uscita inverter: 9.588,00 kW

Sottocampo FV 6
Potenza DC: 11.546,08 kW
Potenza uscita inverter: 10.436,30 kW
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SCHEMA ELETTRICO PARTE 1
INVERTER STATION AT/MT



INVERTER STATION 1 - P=3.124,42 kW

Line 1
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30 kV (36 kV) 3~50Hz - 20 kA (1s)

-Q0 630A
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YO
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-CT

2

-CT

1

PROT.RELAY

+J03

YC

INGECON SUN PowerStation FSK -1600-B615

TC

LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA

TC

LV/MV Transformer

+TRMV

+INV1

1600 kVA

PT100 Oil

Temperature

30 kV / 615 V (Dy11)

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2

+LVAUX
Unmanaged
Ethernet Switch

+MVC
Protection relay

Modbus 485 2x2x24 AWG cable

+LVAUX
Managed
Ethernet Switch

+LVAUX
Patch Panel

1
0
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e
F
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p
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rt

s MODBUS  TCP MODBUS RTU +LVAUX
Modbus Gateway

RS485

RS485

+LVAUX
Converter

for SCADA and PPC

Optic Fiber Ring

Spare RTD

MVT Oil Temp. PT100

IN3

IN2

IN1

IN0

Spare RTD

Spare RTD

Digital Inputs

+LVAUX
Remote I/O

+LVAUX
Remote I/O

Digital Inputs

DI15

DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

Digital Outputs

+LVAUX
Remote I/O

DO3

DO2

Spare DO

Spare DO

DO1

DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI

+INV1

INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor

F

F

M

Y0

LVRT

M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear

+J01

DGPT2: Warning temperature

Emergency Button released

DI15

DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI

Spare DI

Spare DI

Spare DI

UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed

DC input
strings
monitoring
(Class 0.2)

+INV3

+INV2

INGECON SUN 1600TL B615 Outdoor+INV1

INGECON SUN 1600TL B615 Outdoor

INGECON SUN 1600TL B615 Outdoor

INGECON SUN Power B Series 1

+INV2 INGECON SUN Power B Series 2

+INV3 INGECON SUN Power B Series 3

+INV1

LA

AC pre-charge kit
(Q at night function)
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/ 24 Vdc UPS
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1

6
3
0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed

30 kVA

615V / 400V (Dyn11)
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Ptot. = 1.649,44 kWp

INVERTER STATION 3 - P=1.649,44 kW

Line 1
30 kV

+MVC

+J02
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A

Line 2
30 kV

30 kV (36 kV) 3~50Hz - 20 kA (1s)

-Q0 630A

-Q1

630A

YO

50-51-50N-51N

-CT

2

-CT

1

PROT.RELAY

+J03

YC

TC

LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA

TC

LV/MV Transformer

+INV2

+TRMV

WIRING DIAGRAM as per +INV1

+INV1

3200 kVA

PT100 Oil

Temperature

Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded

30 kV / 615 V (Dy11)

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2

+LVAUX
Unmanaged
Ethernet Switch

+MVC
Protection relay

Modbus 485 2x2x24 AWG cable

+LVAUX
Managed
Ethernet Switch

+LVAUX
Patch Panel

1
0

0
B

a
s
e
F

X

p
o
rt

s MODBUS  TCP MODBUS RTU +LVAUX
Modbus Gateway

RS485

RS485

+LVAUX
Converter

for SCADA and PPC

Optic Fiber Ring

Spare RTD

MVT Oil Temp. PT100

IN3

IN2

IN1

IN0

Spare RTD

Spare RTD

Digital Inputs

+LVAUX
Remote I/O

+LVAUX
Remote I/O

Digital Inputs

DI15

DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

Digital Outputs

+LVAUX
Remote I/O

DO3

DO2

Spare DO

Spare DO

DO1

DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI

+INV1

INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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M

Y0

LVRT

M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear

+J01

DGPT2: Warning temperature

Emergency Button released
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DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI

Spare DI

Spare DI

Spare DI

UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed

DC input
strings
monitoring
(Class 0.2)

+INV3

+INV2

INGECON SUN 1600TL B615 Outdoor+INV1

INGECON SUN 1600TL B615 Outdoor

INGECON SUN 1600TL B615 Outdoor

INGECON SUN Power B Series 1

+INV2 INGECON SUN Power B Series 2

+INV3 INGECON SUN Power B Series 3
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AC pre-charge kit
(Q at night function)
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1

6
3
0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed

30 kVA

615V / 400V (Dyn11)
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INGECON SUN 1600TL B615 Outdoor Ptot. = 1.903,20 kWp

Ptot. = 1.903,20 kWp

INVERTER STATION 5 - P=3.806,40 kW

Line 1
30 kV

+MVC

+J02
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3
0
A

Line 2
30 kV

30 kV (36 kV) 3~50Hz - 20 kA (1s)

-Q0 630A

-Q1

630A

YO

50-51-50N-51N

-CT

2

-CT

1

PROT.RELAY

+J03

YC

TC

LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA

TC

LV/MV Transformer

+TRMV

+INV1

1600 kVA

PT100 Oil

Temperature

30 kV / 615 V (Dy11)

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2

+LVAUX
Unmanaged
Ethernet Switch

+MVC
Protection relay

Modbus 485 2x2x24 AWG cable

+LVAUX
Managed
Ethernet Switch

+LVAUX
Patch Panel
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s MODBUS  TCP MODBUS RTU +LVAUX
Modbus Gateway

RS485

RS485

+LVAUX
Converter

for SCADA and PPC

Optic Fiber Ring

Spare RTD

MVT Oil Temp. PT100

IN3

IN2

IN1

IN0

Spare RTD

Spare RTD

Digital Inputs

+LVAUX
Remote I/O

+LVAUX
Remote I/O

Digital Inputs

DI15

DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

Digital Outputs

+LVAUX
Remote I/O

DO3

DO2

Spare DO

Spare DO

DO1

DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI

+INV1

INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear

+J01

DGPT2: Warning temperature

Emergency Button released
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DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI

Spare DI

Spare DI

Spare DI

UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed

+INV3

+INV2

INGECON SUN 1600TL B615 Outdoor+INV1

INGECON SUN 1600TL B615 Outdoor

INGECON SUN 1600TL B615 Outdoor

INGECON SUN Power B Series 1

+INV2 INGECON SUN Power B Series 2

+INV3 INGECON SUN Power B Series 3
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AC pre-charge kit
(Q at night function)
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1

6
3
0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed
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615V / 400V (Dyn11)
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Ptot. = 1.586,00 kWp

INVERTER STATION 6 - P=3.172,00 kW

DC input
strings
monitoring
(Class 0.2)
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Line 1

30 kV

+MVC

+J02

-Q1

6
3
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A

Line 2

30 kV

30 kV (36 kV) 3~50Hz - 20 kA (1s)

-Q0 630A

-Q1

630A

YO

50-51-50N-51N

-CT

2

-CT

1

PROT.RELAY

+J03

YC

TC

LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA

TC

LV/MV Transformer

+INV2

+TRMV

WIRING DIAGRAM as per +INV1

+INV1

3200kVA

PT100 Oil

Temperature

Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded

30 kV / 615 V (Dy11)

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2

+LVAUX
Unmanaged
Ethernet Switch

+MVC
Protection relay

Modbus 485 2x2x24 AWG cable

+LVAUX
Managed
Ethernet Switch

+LVAUX
Patch Panel
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s MODBUS  TCP MODBUS RTU +LVAUX
Modbus Gateway

RS485

RS485

+LVAUX
Converter

for SCADA and PPC

Optic Fiber Ring

Spare RTD

MVT Oil Temp. PT100

IN3

IN2

IN1

IN0

Spare RTD

Spare RTD

Digital Inputs

+LVAUX
Remote I/O

+LVAUX
Remote I/O

Digital Inputs

DI15

DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

Digital Outputs

+LVAUX
Remote I/O

DO3

DO2

Spare DO

Spare DO

DO1

DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI
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INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear

+J01

DGPT2: Warning temperature

Emergency Button released
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DI13

DI12

DI11

DI10

DI9

DI8

DI7
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DI5

DI4

DI3

DI2

DI1

DI0

DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI

Spare DI

Spare DI

Spare DI

UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed

DC input
strings
monitoring
(Class 0.2)

+INV3
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INGECON SUN 1600TL B615 Outdoor+INV1

INGECON SUN 1600TL B615 Outdoor

INGECON SUN 1600TL B615 Outdoor

INGECON SUN Power B Series 1

+INV2 INGECON SUN Power B Series 2

+INV3 INGECON SUN Power B Series 3

+INV1
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AC pre-charge kit
(Q at night function)
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1
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0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed

30 kVA

615V / 400V (Dyn11)
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INGECON SUN 1600TL B615 Outdoor

Ptot. = 1.522,56 kWp

 INVERTER STATION 2 - P=3.045,12 kW

Ptot. = 1.522,56 kWp

Line 1
30 kV

+MVC

+J02
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Line 2
30 kV

30 kV (36 kV) 3~50Hz - 20 kA (1s)

-Q0 630A

-Q1

630A

YO

50-51-50N-51N

-CT

2
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PROT.RELAY

+J03

YC

INGECON SUN PowerStation FSK -6400-B615

TC

LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA

TC

LV/MV Transformer

+INV2

+TRMV

WIRING DIAGRAM as per +INV1

+INV1

6400 kVA

PT100 Oil

Temperature

30 kV / 615 V (Dy11)

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2

+LVAUX
Unmanaged
Ethernet Switch

+MVC
Protection relay

Modbus 485 2x2x24 AWG cable

+LVAUX
Managed
Ethernet Switch

+LVAUX
Patch Panel
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Modbus Gateway

RS485

RS485
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Converter

for SCADA and PPC

Optic Fiber Ring

Spare RTD

MVT Oil Temp. PT100

IN3

IN2

IN1

IN0

Spare RTD

Spare RTD

Digital Inputs

+LVAUX
Remote I/O

+LVAUX
Remote I/O

Digital Inputs

DI15

DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

Digital Outputs

+LVAUX
Remote I/O

DO3

DO2

Spare DO

Spare DO

DO1

DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI
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INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear

+J01

DGPT2: Warning temperature

Emergency Button released
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DI0

DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI

Spare DI

Spare DI

Spare DI

UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed

DC input
strings
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed
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MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed
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615V / 400V (Dyn11)
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 INVERTER STATION 4 - P=7.311,46 kW
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+INV3

+INV2

INGECON SUN 1600TL B615 Outdoor+INV1

INGECON SUN 1600TL B615 Outdoor

INGECON SUN 1600TL B615 Outdoor

INGECON SUN Power B Series 1

+INV2 INGECON SUN Power B Series 2

+INV3 INGECON SUN Power B Series 3

+INV1

LA

AC pre-charge kit
(Q at night function)

M
V
 T

ra
n
sf

o
rm

e
r 

co
n
tr

o
l 
u
n
it

+LVAUX

M
a
in

 s
w

it
ch

S
P
D

+
L
V
A
U

X
 c

o
o
lin

g
 s

y
st

e
m

Temperature
Pressure

Level

DGPT2

A
u
x
ili

a
ry

 c
ir
cu

it
s

M
e
d
iu

m
 V

o
lt
a
g
e
 s

w
it
ch

g
e
a
r

=
230 Vac
/ 24 Vdc UPS

M
e
d
iu

m
 V

o
lt
a
g
e
 s

w
it
ch

g
e
a
r

1
P
+

N
 s

o
ck

e
t

3
P
+

N
 i
n
d
u
st

ri
a
l 
so

ck
e
t

E
x
te

rn
a
l 
lig

h
ti
n
g
 (

if
 p

re
se

n
t)

S
p
a
re

 1
P
+

N

S
p
a
re

 1
P
+

N

S
p
a
re

 3
P
+

N

In
v
e
rt

e
r 

1
 a

u
x
. 
p
o
w

e
r 

su
p
p
ly

In
v
e
rt

e
r 

2
 a

u
x
. 
p
o
w

e
r 

su
p
p
ly

+
L
V
A
U

X
 h

e
a
te

r

+
L
V
A
U

X
 i
n
te

rn
a
l 
lig

h
ti
n
g

M
o
n
it
o
ri
n
g
 d

e
v
ic

e
s

S
p
a
re

 U
P
S
 2

P

S
p
a
re

 U
P
S
 2

P

In
v
e
rt

e
r 

3
 a

u
x
. 
p
o
w

e
r 

su
p
p
ly

MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed
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MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed
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Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded
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WIRING DIAGRAM as per +INV1

INGECON SUN 1600TL B615 Outdoor Ptot. = 1.823,90 kWp
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1500 A @ 30°C
1350 A @ 50°C
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WIRING DIAGRAM as per +INV1

Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded

INGECON SUN 1600TL B615 Outdoor Ptot. = 1.586,00 kWp

Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded

Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded
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INGECON SUN PowerStation FSK -1600-B615
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LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed
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TC

LV/MV Transformer

+TRMV

+INV1

1600 kVA

PT100 Oil

Temperature

30 kV / 615 V (Dy11)

3Ph Line, IT
1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2
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Unmanaged
Ethernet Switch
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Protection relay
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Managed
Ethernet Switch
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Remote I/O
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DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI
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INGECON SUN 1600TL B615 Outdoor

F

F

M

Y0

LVRT

M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear
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DGPT2: Warning temperature

Emergency Button released
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DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI
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UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed
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MVC: J03 - Remote Mode Selected
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UPS: Battery charge mode
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed
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MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed
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WIRING DIAGRAM as per +INV3
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Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA
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LV/MV Transformer
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Temperature

30 kV / 615 V (Dy11)

3Ph Line, IT
1500 A @ 30°C
1350 A @ 50°C
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Spare DI

UPS: Battery mode
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed
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MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed
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+INV1

6400 kVA

PT100 Oil
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1

6
3
0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed
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Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded

Grid system LV side: IT if the PV field is not grounded
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1

6
3
0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed

30 kVA

615V / 400V (Dyn11)

+TRLV
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F

F

Ptot. = 1.411,54 kWp

 INVERTER STATION 12 - P=1.411,54 kW

 SOTTOCAMPO 6- STRINGHE 6.1
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STR 1 - 26 MODULI

STR 17 - 26 MODULI

Line 1

30 kV

+MVC

+J02
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Line 2

30 kV

30 kV (36 kV) 3~50Hz - 20 kA (1s)

-Q0 630A

-Q1

630A

YO

50-51-50N-51N

-CT

2

-CT

1

PROT.RELAY

+J03

YC

INGECON SUN PowerStation FSK -6400-B615

TC

LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA

TC

LV/MV Transformer

+TRMV

+INV1

6400 kVA

PT100 Oil

Temperature

30 kV / 615 V (Dy11)

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2

+LVAUX
Unmanaged
Ethernet Switch

+MVC
Protection relay

Modbus 485 2x2x24 AWG cable

+LVAUX
Managed
Ethernet Switch

+LVAUX
Patch Panel
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s MODBUS  TCP MODBUS RTU +LVAUX
Modbus Gateway

RS485

RS485

+LVAUX
Converter

for SCADA and PPC

Optic Fiber Ring

Spare RTD

MVT Oil Temp. PT100

IN3

IN2

IN1

IN0

Spare RTD

Spare RTD

Digital Inputs

+LVAUX
Remote I/O

+LVAUX
Remote I/O

Digital Inputs
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DI14

DI13
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DI11

DI10

DI9

DI8

DI7

DI6

DI5
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DI3

DI2

DI1

DI0

Digital Outputs

+LVAUX
Remote I/O

DO3

DO2

Spare DO

Spare DO

DO1

DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI

+INV1

INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor

F

F

M

Y0

LVRT

M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear

+J01

DGPT2: Warning temperature

Emergency Button released

DI15

DI14

DI13
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DI10
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DI8
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DI4
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DI2

DI1

DI0

DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI

Spare DI

Spare DI

Spare DI

UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed

DC input
strings
monitoring
(Class 0.2)

+INV3
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INGECON SUN 1600TL B615 Outdoor+INV1

INGECON SUN 1600TL B615 Outdoor

INGECON SUN 1600TL B615 Outdoor

INGECON SUN Power B Series 1

+INV2 INGECON SUN Power B Series 2

+INV3 INGECON SUN Power B Series 3
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AC pre-charge kit
(Q at night function)
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MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1
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3
0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed

30 kVA

615V / 400V (Dyn11)
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 INVERTER STATION 13 - P=5.582,72 kW

 SOTTOCAMPO 6- STRINGHE 6.2-6.3-6.4

Ptot. = 1.823,90 kWp
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+INV2

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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LVRT

M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

DC input
strings
monitoring
(Class 0.2)

AC pre-charge kit
(Q at night function)
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Ptot. = 1.839,76 kWp
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+INV2

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C
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Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

DC input
strings
monitoring
(Class 0.2)

AC pre-charge kit
(Q at night function)
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Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded

Line 1

30 kV

+MVC

+J02
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3
0
A

Line 2

30 kV

30 kV (36 kV) 3~50Hz - 20 kA (1s)

-Q0 630A

-Q1

630A

YO

50-51-50N-51N

-CT

2

-CT

1

PROT.RELAY

+J03

YC

INGECON SUN PowerStation FSK -4800-B615

TC

LA

Key free with earthing
switch open

Key free with disconnector
switch open

Key free with earthing
switch closed

TA

TC

LV/MV Transformer

+INV2

+TRMV

WIRING DIAGRAM as per +INV1

+INV1

6400 kVA

PT100 Oil

Temperature

30 kV / 615 V (Dy11)

3Ph Line, IT

1500 A @ 30°C
1350 A @ 50°C

+MVC Medium Voltage switchgear

+LVAUX Auxiliary Services cabinet

+UPS Uninterruptible Power Supply

Fiber optic (OM1)

Cat.5e Ethernet UTP cable

INGECON SUN PowerStation

RTD Input

+LVAUX
Remote I/O

LV-AUX Switchgear

+INV3

+INV2

+LVAUX
Unmanaged
Ethernet Switch

+MVC
Protection relay

Modbus 485 2x2x24 AWG cable

+LVAUX
Managed
Ethernet Switch

+LVAUX
Patch Panel
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s MODBUS  TCP MODBUS RTU +LVAUX
Modbus Gateway

RS485

RS485

+LVAUX
Converter

for SCADA and PPC

Optic Fiber Ring

Spare RTD

MVT Oil Temp. PT100

IN3

IN2

IN1

IN0

Spare RTD

Spare RTD

Digital Inputs

+LVAUX
Remote I/O

+LVAUX
Remote I/O

Digital Inputs

DI15

DI14

DI13

DI12

DI11

DI10

DI9

DI8

DI7

DI6

DI5

DI4

DI3

DI2

DI1

DI0

Digital Outputs

+LVAUX
Remote I/O

DO3

DO2

Spare DO

Spare DO

DO1

DO1 MVC: J03 - Circuit Breaker Open Command

MVC: J03 - Circuit Breaker Close Command

Spare DI

+INV1

INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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Y0

LVRT

M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

+LVAUX Auxiliary Services cabinet

+TRMV Medium Voltage transformer

+TRLV Low Voltage transformer

+MVC Medium Voltage switchgear

+J01

DGPT2: Warning temperature

Emergency Button released
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DI14

DI13
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DI2

DI1

DI0

DGPT2: High temperature

MVC: Switchgear gas pressure

MVC: Miniature Circuit Breaker closed

Spare DI

UPS: Battery mode

Spare DI

Spare DI

Spare DI

Spare DI

UPS: Alarm

Spare DI

UPS: Battery charge mode

Spare DI

DGPT2: Oil level/gas bleed

DC input
strings
monitoring
(Class 0.2)

+INV3

+INV2

INGECON SUN 1600TL B615 Outdoor+INV1

INGECON SUN 1600TL B615 Outdoor

INGECON SUN 1600TL B615 Outdoor

INGECON SUN Power B Series 1

+INV2 INGECON SUN Power B Series 2

+INV3 INGECON SUN Power B Series 3
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AC pre-charge kit
(Q at night function)

M
V
 T

ra
n
sf

o
rm

e
r 

co
n
tr

o
l 
u
n
it

+LVAUX

M
a
in

 s
w

it
ch

S
P
D

+
L
V
A
U

X
 c

o
o
lin

g
 s

y
st

e
m

Temperature
Pressure

Level

DGPT2

A
u
x
ili

a
ry

 c
ir
cu

it
s

M
e
d
iu

m
 V

o
lt
a
g
e
 s

w
it
ch

g
e
a
r

=
230 Vac
/ 24 Vdc UPS

M
e
d
iu

m
 V

o
lt
a
g
e
 s

w
it
ch

g
e
a
r

1
P
+

N
 s

o
ck

e
t

3
P
+

N
 i
n
d
u
st

ri
a
l 
so

ck
e
t

E
x
te

rn
a
l 
lig

h
ti
n
g
 (

if
 p

re
se

n
t)

S
p
a
re

 1
P
+

N

S
p
a
re

 1
P
+

N

S
p
a
re

 3
P
+

N

In
v
e
rt

e
r 

1
 a

u
x
. 
p
o
w

e
r 

su
p
p
ly

In
v
e
rt

e
r 

2
 a

u
x
. 
p
o
w

e
r 

su
p
p
ly

+
L
V
A
U

X
 h

e
a
te

r

+
L
V
A
U

X
 i
n
te

rn
a
l 
lig

h
ti
n
g

M
o
n
it
o
ri
n
g
 d

e
v
ic

e
s

S
p
a
re

 U
P
S
 2

P

S
p
a
re

 U
P
S
 2

P

In
v
e
rt

e
r 

3
 a

u
x
. 
p
o
w

e
r 

su
p
p
ly

MVC: J01 - Switch Disconnector Opened

MVC: J01 - Sw itch Disconnector Closed

MVC: J01 - Earthing Switch Closed

-Q1

6
3
0
A

MVC: J03 - Circuit Breaker Opened

MVC: J03 - Remote Mode Selected

MVC: J03 - Circuit Breaker Closed

MVC: J03 - Protection Relay Trip 50/51

MVC: J03 - Protection Relay Trip 50N/51N

MVC: J03 - Protection Relay Fault

MVC: J02 - Switch Disconnector Opened

MVC: J02 - Sw itch Disconnector Closed

MVC: J02 - Earthing Switch Closed

MVC: J03 - Switch Disconnector Opened

MVC: J03 - Sw itch Disconnector Closed

MVC: J03 - Earthing Switch Closed

30 kVA

615V / 400V (Dyn11)

+TRLV
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F

INGECON SUN 1600TL B615 Outdoor Ptot. = 1.316,38 kWp

Ptot. = 1.316,38 kWp

 INVERTER STATION 14 - P=4.551,82 kW

 SOTTOCAMPO 6- STRINGHE 6.5-6.6-6.7
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+INV3

3Ph Line, IT
1500 A @ 30°C
1350 A @ 50°C

INVERTER

Communication Ethernet - Modbus TCP

INGECON SUN 1600TL B615 Outdoor
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LVRT

M

Auxiliary Services

230 V(AC) 50/60 Hz
Aux. Services

DC input
strings
monitoring
(Class 0.2)

AC pre-charge kit
(Q at night function)

1

S
T
R

IN
G

 B
O

X

2

S
T
R

IN
G

 B
O

X

3

S
T
R

IN
G

 B
O

X

4

S
T
R

IN
G

 B
O

X

5

S
T
R

IN
G

 B
O

X

6

S
T
R

IN
G

 B
O

X

F

F

F

F

Ptot. = 1.919,06 kWp
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Grid system LV side: IT if the PV field is not grounded

Grid system LV side: TN if the PV field is grounded
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 CABINA SMISTAMENTO MT/MT BESS - 10MW- 40MWh

 GRUPPO MISURA UNIT 1 TRASFORMATORE AUSILIARI

TRAFO 1

BATTERY
CONTAINER
4,0 MWh

AC
PROTECTION

DC
PROTECTION

DC
PROTECTION

ALLA CABINA
SMISTAMENTO
MT/MT 30 kV

UNIT 2

TRAFO 2

UNIT 3

TRAFO 3

UNIT 4

TRAFO 4 TRAFO AUX

AUSILIARI

2500 kVA
30/0,4 kV
Ucc 6%

2500 kVA
30/0,4 kV
Ucc 6%

2500 kVA
30/0,4 kV
Ucc 6%

2500 kVA
30/0,4 kV
Ucc 6%

UNIT 5

TRAFO 5

2500 kVA
30/0,4 kV
Ucc 6%

PCS
2,0 MW

BATTERY
CONTAINER
4,0 MWh

DC
PROTECTION

DC
PROTECTION

BATTERY
CONTAINER
4,0 MWh

AC
PROTECTION

DC
PROTECTION

DC
PROTECTION

PCS
2,0 MW

BATTERY
CONTAINER
4,0 MWh

DC
PROTECTION

DC
PROTECTION

BATTERY
CONTAINER
4,0 MWh

AC
PROTECTION

DC
PROTECTION

DC
PROTECTION

PCS
2,0 MW

BATTERY
CONTAINER
4,0 MWh

DC
PROTECTION

DC
PROTECTION

BATTERY
CONTAINER
4,0 MWh

AC
PROTECTION

DC
PROTECTION

DC
PROTECTION

PCS
2,0 MW

BATTERY
CONTAINER
4,0 MWh

DC
PROTECTION

DC
PROTECTION

BATTERY
CONTAINER
4,0 MWh

AC
PROTECTION

DC
PROTECTION

DC
PROTECTION

PCS
2,0 MW

BATTERY
CONTAINER
4,0 MWh

DC
PROTECTION

DC
PROTECTION

PROPONENTE:

N.º ELABORATO

TITOLO ELABORATO:

REVISIONE

DESCRIZIONE

E' vietata la copia anche parziale del presente elaborato

FV22 GARISI 00

FALCK RENEWABLES SICILIA SRL
Corso Venezia 16

20121 Milano, Italia
frsicilia@legalmail.it

DATA:

CODICE ELABORATO: SCALA:

DATA

PROGETTISTA:

PROGETTO DEFINITIVO

Impianto agrofotovoltaico
"GARISI"

di potenza installata pari a 57 MW
da realizzarsi nel

Comune di Petralia Sottana (PA)

TIPOLOGIA/ANNO COD. PROGETTO

Novembre 2022

GREEN FUTURE Srl
Sede Legale: Via U. Maddalena, 92
Sede operativa: Corso Calatafimi, 421
90100 - Palermo, Italia
info@greenfuture.it

Do�. Giuseppe Filiberto
Ing. Alessio Furlo�
Arch. Pianif. Giovanna Filiberto
Ing. Ilaria Vinci
Ing. Fabiana Marchese
Ing. Daniela Chifari

Regione
Sicilia

Città
metropolitana

di Palermo

Comune di
Petralia Sottana

Comune di
Villalba

Comune di
Castellana Sicula
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