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ELECTRICAL SINGLE LINE DIAGRAM

0 07/02/2024 Santinelli Issued for review (IFR)

TI-L..

TO
USER DETAILS

Tag User Desciption User User Power Current Transformer
Ratio

Cable Size
Formation

Tag
Column

A-20000 ELECTROLYSER PACKAGE 3200 kVA 400 / 1A 3(1x120) mm² A1

MAIN EQUIPMENT
[Additional Features and Auxiliary Components will be inserted on Functional Diagram]

Tag Desciption Tag Supplier Type [Technical Features]

QM Circuit Breaker ABB VD4/P [12KV - 630A - 25kA]

BGE Earthing Switch ABB ST-E [12KV - 25kA]

FP1 Protection Relay ABB REX640

TI-L.. Current Transformers ESITAS
ATB 10-BS
7,2kV - 400/1 - 25kA
1°winding : Cl. 0,5+5P20 - Pr. 5VA

TU-L.. Voltage Transformers + Fuses ABB

TJP4.3 [7,2kV -
6,6kV:√3/110:√3-110:√3-110:3
1° winding : Cl. 0,5-3P - Pr. 20VA
(110:√3)
2° winding : Cl. 0,5-3P - Pr. 30VA
(110:√3)
3° winding : Cl. 3P - Pr. 30VA
(110:3)

TO Omopolar Ring Current Transformer
(Internal Diameter 150mm) ESITAS

KAP-150/250-55
1.2kV - 100/1A - 25kA
1° winding : Cl. 5P5 - Pr. 5VA

TR1 Permanent Infrared Hotspot Detection EXERTHERM

OD.. Voltage Discharger DEHN SBKW 9/DH I-0 [Ur=9kV-In=10kA]

C1 Voltage Presence Indicator ABB VPIS [3÷24kV]

OD..

x3

63T/26WT/26OT
- ALARM
- TRIP

E8

BGE

TU-L..

QM

CO
M

FP1

K86

QV1

QV2

QV3

Flamminio Sigismondi

EXERTHERM

Ch 1 ÷ 8

TR1

Sens
x8

TO OTHER
DEVICE

Alarm Temp.
Control

FROM OTHER
DEVICE

PERMANENT INFRARED HOTSPOT DETECTION

1 14/03/2024 Santinelli Issued for review (IFR)Flamminio Sigismondi

interposing
relais

C1

QV
4

QV
5

NOTE :

For ELECTROLYSER PAKAGE feeder interlocks and intertrips will be managed via serial link to EMCS

94P/94WT/94OT

Alarm signals wired directly to protection
Trip signals wired on interposing relays to act on the lock
relay as well as on protection relay.

The sensors are installed as following:
N.1 - Compartment Main Bus Bar
N.1 - Compartment C.B.
N.1 - Cable compartment

P1

P2

T4
3,2MVA

6,6kV / 0,4kV-0,4kV
7% - Dd0y11

2 14/05/2024 Santinelli Issued for review (IFR)Giulietti Sigismondi

P1

P2

3 26/06/2024 Santinelli Giulietti Sigismondi Accepted for Construction (AFC)
4 08/08/2024 Santinelli Giulietti Sigismondi As-Built (ASB)

LEGEND:

    Free key with opened Circuit Breaker
    (Circuit Breaker  locked  in open position)

    Free key with insolated Circuit Breaker or Contactor
    (Circuit Breaker or Contactor locked  in isolated position)

     Free key with opened Earthing Switch
     (Earthing Switch locked  in open position)

     Free key with closed Earthing Switch
     (Earthing Switch locked  in close position)

     Mechanical interlock
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231151/SD/10 Column A2 : Solar Package TR-200ED1
ELECTRICAL SINGLE LINE DIAGRAM

0 07/02/2024 Santinelli Issued for review (IFR)

TI-L..

TO
USER DETAILS

Tag User Desciption User User Power Current Transformer
Ratio

Cable Size
Formation

Tag
Column

TR-200ED1 SOLAR PACKAGE 480KW 50 / 1A 3(1x70) mm² A2

MAIN EQUIPMENT
[Additional Features and Auxiliary Components will be inserted on Functional Diagram]

Tag Desciption Tag Supplier Type [Technical Features]

K1 Contactor ABB VSC7/P [7,2KV - 400A - 25kA]

Fn Fuse for Contactor ABB CEF 63A

BGE Earthing Switch ABB ST-E [12KV - 25kA]

FP1 Protection Relay ABB REX640

TI-L.. Current Transformers ESITAS
ATB 10-BS
7,2kV - 50/1 - 25kA
1°winding : Cl. 0,5+5P15 - Pr. 2,5VA

TU-L.. Voltage Transformers + Fuses ABB

TJP4.3 [7,2kV -
6,6kV:√3/110:√3-110:√3-110:3
1° winding : Cl. 0,5-3P - Pr. 20VA
(110:√3)
2° winding : Cl. 0,5-3P - Pr. 30VA
(110:√3)
3° winding : Cl. 3P - Pr. 30VA
(110:3)

TO Omopolar Ring Current Transformer
(Internal Diameter 150mm) ESITAS

KAP-150/250-55
1.2kV - 100/1A - 25kA
1° winding : Cl. 5P5 - Pr. 5VA

TR1 Permanent Infrared Hotspot Detection EXERTHERM

OD.. Voltage Discharger DEHN SBKW 9/DH I-0 [Ur=9kV-In=10kA]

C1 Voltage Presence Indicator ABB VPIS [3÷24kV]

K1
Fn

97T/71OT/63T/49T/26OT

- ALARM
- TRIP

E8

BGE

TU-L.. QV1

QV2

QV3

FP1

OD..

x3

K86

Flamminio Sigismondi

CO
M

EXERTHERM

Ch 1 ÷ 8

TR1

Sens
x8

TO OTHER
DEVICE

Alarm Temp.
Control

FROM OTHER
DEVICE

PERMANENT INFRARED HOTSPOT DETECTION

1 14/03/2024 Santinelli Issued for review (IFR)Flamminio Sigismondi

NOTE :

For SOLAR PACKAGE feeder interlocks and intertrips will be managed via serial link to EMCS

interposing
relais

C1

QV
4

QV
5

Alarm signals wired directly to protection
Trip signals wired on interposing relays to act on the lock
relay as well as on protection relay.

The sensors are installed as following:
N.1 - Compartment Main Bus Bar
N.1 - Compartment contactor
N.1 - Cable compartment

94B/94OT/94WT/94P

P2

P1

TR-200ED1
500KVA

6,6kV/800V
6% - Dyn11

2 14/05/2024 Santinelli Issued for review (IFR)Giulietti Sigismondi

P1

P2

3 26/06/2024 Santinelli Giulietti Sigismondi Accepted for Construction (AFC)
4 08/08/2024 Santinelli Giulietti Sigismondi As-Built (ASB)

71OT.1

LEGEND:

    Free key with opened Circuit Breaker
    (Circuit Breaker  locked  in open position)

    Free key with insolated Circuit Breaker or Contactor
    (Circuit Breaker or Contactor locked  in isolated position)

     Free key with opened Earthing Switch
     (Earthing Switch locked  in open position)

     Free key with closed Earthing Switch
     (Earthing Switch locked  in close position)

     Mechanical interlock
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Column A3 : Bess Package A-85000
ELECTRICAL SINGLE LINE DIAGRAM

interposing
relais

PERMANENT INFRARED HOTSPOT DETECTION

DEVICE
FROM OTHER

Control
Alarm Temp.

DEVICE
TO OTHER

x8
Sens

TR1

Ch 1 ÷ 8

EXERTHERM

CO
M

K86

OD..

x3

FP1

QV3

QV2

QV1TU-L..

BGE

E8

- ALARM
- TRIP

26WT

Fn
K1

MAIN EQUIPMENT
[Additional Features and Auxiliary Components will be inserted on Functional Diagram]

Tag Desciption Tag Supplier Type [Technical Features]

K1 Contactor ABB VSC7/P [7,2KV - 400A - 25kA]

Fn Fuse for Contactor ABB CEF 160A

BGE Earthing Switch ABB ST-E [12KV - 25kA]

FP1 Protection Relay ABB REX640

TI-L.. Current Transformers ESITAS
ATB 10-BS
7,2kV - 150/1 - 25kA
1°winding : Cl. 0,5+5P20 - Pr. 5VA

TU-L.. Voltage Transformers + Fuses ABB

TJP4.3 [7,2kV -
6,6kV:√3/110:√3-110:√3-110:3
1° winding : Cl. 0,5-3P - Pr. 20VA
(110:√3)
2° winding : Cl. 0,5-3P - Pr. 30VA
(110:√3)
3° winding : Cl. 3P - Pr. 30VA
(110:3)

TO Omopolar Ring Current Transformer
(Internal Diameter 150mm) ESITAS

KAP-150/250-55
1.2kV - 100/1A - 25kA
1° winding : Cl. 5P5 - Pr. 5VA

TR1 Permanent Infrared Hotspot Detection EXERTHERM

OD.. Voltage Discharger DEHN SBKW 9/DH I-0 [Ur=9kV-In=10kA]

C1 Voltage Presence Indicator ABB VPIS [3÷24kV]

USER DETAILS

Tag User Desciption User User Power Current Transformer
Ratio

Cable Size
Formation

Tag
Column

A-85000 BESS PACKAGE 1000 kW 150 / 1A 3(1x70) mm² A3

TO

TI-L..

NOTE :

For BESS PACKAGE feeder interlocks and intertrips will be managed via serial link to EMCS

C1

QV
4

QV
5

Alarm signals wired directly to protection
Trip signals wired on interposing relays to act on the lock
relay as well as on protection relay.

The sensors are installed as following:
N.1 - Compartment Main Bus Bar
N.1 - Compartment contactor
N.1 - Cable compartment

94WT

P1

P2

18T1
1,25MVA

 7kV/620V
6% - Dyn5

2 14/05/2024 Santinelli Issued for review (IFR)Giulietti Sigismondi

P1

P2

3 26/06/2024 Santinelli Giulietti Sigismondi Accepted for Construction (AFC)
4 08/08/2024 Santinelli Giulietti Sigismondi As-Built (ASB)

LEGEND:

    Free key with opened Circuit Breaker
    (Circuit Breaker  locked  in open position)

    Free key with insolated Circuit Breaker or Contactor
    (Circuit Breaker or Contactor locked  in isolated position)

     Free key with opened Earthing Switch
     (Earthing Switch locked  in open position)

     Free key with closed Earthing Switch
     (Earthing Switch locked  in close position)

     Mechanical interlock
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231151/SD/10 Column A4 : Auxiliary Transformer TR-200DE1
ELECTRICAL SINGLE LINE DIAGRAM

0 07/02/2024 Santinelli Issued for review (IFR)

BGE

- ALARM
- TRIP

Fn
K1

MAIN EQUIPMENT
[Additional Features and Auxiliary Components will be inserted on Functional Diagram]

Tag Desciption Tag Supplier Type [Technical Features]

K1 Contactor ABB VSC7/P [7,2KV - 400A - 25kA]

Fk Fuse for Contactor ABB CMF 250A

BGE Earthing Switch ABB ST-E [12KV - 25kA]

FP1 Protection Relay ABB REX640

TI-L.. Current Transformers ESITAS
ATB 10-BS
7,2kV - 200/1 - 25kA
1°winding : Cl.0,5+5P20 - Pr. 5VA

TO Omopolar Ring Current Transformer
(Internal Diameter 150mm) ESITAS

KAP-150/250-95
1.2kV - 100/1A - 25kA
1° winding : Cl. 5P5 - Pr. 5VA

TR1 Permanent Infrared Hotspot Detection EXERTHERM

OD.. Voltage Discharger DEHN SBKW 9/DH I-0 [Ur=9kV-In=10kA]

C1 Voltage Presence Indicator ABB VPIS [3÷24kV]

USER DETAILS

Tag User Desciption User User Power Current Transformer
Ratio

Cable Size
Formation

Tag
Column

TR-200DE1 TRANSFORMER 1.6MVA 1.6 MVA 200 / 1A 3(1x70) mm² A4 TO

TI-L..

OD..

x3

FP1FP1

K86

Flamminio Sigismondi

CO
M

EXERTHERM

Ch 1 ÷ 8

TR1

Sens
x8

TO OTHER
DEVICE

Alarm Temp.
Control

FROM OTHER
DEVICE

PERMANENT INFRARED HOTSPOT DETECTION

1 14/03/2024 Santinelli Issued for review (IFR)Flamminio Sigismondi

interposing
relais

TO

C1

71OT.1

QV
4

QV
5

Alarm signals wired directly to protection
Trip signals wired on interposing relays
to act on the lock relay as well as on
protection relay.

The sensors are installed as following:
N.1 - Compartment Main Bus Bar
N.1 - Compartment contactor
N.1 - Cable compartment

94B/94OT/94P/94WT

P1

P2

TR-200DE1
1,6MVA

6,6kV / 0,42kV
6% - Dyn11

2 14/05/2024 Santinelli Issued for review (IFR)Giulietti Sigismondi

P1

P2

3 26/06/2024 Santinelli Giulietti Sigismondi Accepted for Construction (AFC)
4 08/08/2024 Santinelli Giulietti Sigismondi As-Built (ASB)

97T/26OT/71OT/63T/49T

LEGEND:

    Free key with opened Circuit Breaker
    (Circuit Breaker  locked  in open position)

    Free key with insolated Circuit Breaker or Contactor
    (Circuit Breaker or Contactor locked  in isolated position)

     Free key with opened Earthing Switch
     (Earthing Switch locked  in open position)

     Free key with closed Earthing Switch
     (Earthing Switch locked  in close position)

     Mechanical interlock
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231151/SD/10 Column A5 : Measure
ELECTRICAL SINGLE LINE DIAGRAM

0 07/02/2024 Santinelli Issued for review (IFR)

VIS
interf

C1

BGE

TU-L..

E8

USER DETAILS

Tag User Desciption User User Power Voltage Transformer
Ratio

Cable Size
Formation

Tag
Column

- MEASURING N.A.
6,6kV:√3

110:√3-110:√3-110:3
- A5

MAIN EQUIPMENT
[Additional Features and Auxiliary Components will be inserted on Functional Diagram]

Tag Desciption Tag Supplier Type [Technical Features]

BGE Earthing Switch ABB ST-E [17,5KV - 31,5kA]

TU-L.. Voltage Transformers + Fuses ABB

TJP4.3 [7,2kV - 6,6kV:√3/110:√3-110:√3-110:3
1° winding : Cl. 0,5-3P - Pr. 20VA (110:√3)
2° winding : Cl. 0,5-3P - Pr. 30VA (110:√3)
3° winding : Cl. 3P - Pr. 30VA (110:3)

PU1 Voltmeter FRER F96EVXYYYXC1 96x96 90° SCALE
0÷10kV on VT 6,6kV/110V

VS1+PD1 Partial Discharge Condition Monitoring ABB PDCOM Interface + PDCOM

TR1+DP1 Permanent Infrared Hotspot Detection EXERTHERM

SW1 Monitoring Unit for Partial Discharge ABB SWICOM

SWH.n Managed Ethernet Switch Device ABB AFS660 [n°3 SFP ports + n°8 RJ45 ports]

C1 Voltage Presence Indicator ABB VPIS [3÷24kV]

QV3

PU1

SU1

QV2

QV1

Flamminio Sigismondi

PDCOM

SWICOM
SW1

PD1

VS1

EXERTHERM

Ch 1 ÷ 8

TR1

Sens
x5

TO OTHER
DEVICE

Alarm Temp.
Control

Display

ARM XL
DP1

Display

PE
RM

AN
EN

T 
IN
FR

AR
ED

 D
ET

EC
TI
ON

1 14/03/2024 Santinelli Issued for review (IFR)Flamminio Sigismondi

SWH.A

NOTE
Communication network will be implemented inside

doc.1723002197-EL-DG-00022
[SG-100D1 MV SWG INTERCONNECTING AND AUX

DISTRIBUTION DIAGRAM]

SWH.B

2 14/05/2024 Santinelli Issued for review (IFR)Giulietti Sigismondi

230VAC

ET
HE

RN
ET

 S
W
IT
CH

ET
H/

SF
P

SUPPLY

SWH.C

QV4
Synchronization to BESS

3 26/06/2024 Santinelli Giulietti Sigismondi Accepted for Construction (AFC)
4 08/08/2024 Santinelli Giulietti Sigismondi As-Built (ASB)

LEGEND:

     Free key with opened Earthing Switch
     (Earthing Switch locked  in open position)

     Free key with closed Earthing Switch
     (Earthing Switch locked  in close position)
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231151/SD/10 Column A6 : Incoming TR-100AD1
ELECTRICAL SINGLE LINE DIAGRAM

0 07/02/2024 Santinelli Issued for review (IFR)

FP1

CO
M

QM

TU-L..

BGE

E8

OD..

x3

MAIN EQUIPMENT
[Additional Features and Auxiliary Components will be inserted on Functional Diagram]

Tag Desciption Tag Supplier Type [Technical Features]

QM Circuit Breaker ABB VD4/P [12KV - 630A - 25kA]

BGE Earthing Switch ABB ST-E [12KV - 25kA]

FP1 Protection Relay ABB REX640

TI-L.. Current Transformers ESITAS

ATB 10-BS
7,2kV - 600/1-1 - 25kA
1°winding : Cl. 0,5+5P20 - Pr. 5VA
2°winding : Cl. 5P25 - Pr. 10VA

TU-L.. Voltage Transformers + Fuses ABB

TJP4.3 [7,2kV -
6,6kV:√3/110:√3-110:√3-110:3
1° winding : Cl. 0,5-3P - Pr. 20VA
(110:√3)
2° winding : Cl. 0,5-3P - Pr. 30VA
(110:√3)
3° winding : Cl. 3P - Pr. 30VA
(110:3)

TO Omopolar Ring Current Transformer
(Internal Diameter 150mm) ESITAS

KAP-150/250-55
1.2kV - 100/1A - 25kA
1° winding : Cl. 5P5 - Pr. 5VA

TR1 Permanent Infrared Hotspot Detection EXERTHERM

OD.. Voltage Discharger DEHN SBKW 9/DH I-0 [Ur=9kV-In=10kA]

C1 Voltage Presence Indicator ABB VPIS [3÷24kV]

USER DETAILS

Tag User Desciption User User Power Current Transformer
Ratio

Cable Size
Formation

Tag
Column

TR-100AD1 INCOMING 7 MVA 600 / 1A 3(2x120) mm² A6

TO

K86

FROM
MEASURING
CUBICLE

QV1

QV2

QV3

Flamminio Sigismondi

EXERTHERM

Ch 1 ÷ 8

TR1

Sens
x8

TO OTHER
DEVICE

Alarm Temp.
Control

FROM OTHER
DEVICE

PERMANENT INFRARED HOTSPOT DETECTION

1 14/03/2024 Santinelli Issued for review (IFR)Flamminio Sigismondi

NER
TO

TI-L..

TO 87T
PROTECTION

C1

QV4

QV
5

The sensors are installed as following:
N.1 - Compartment Main Bus Bar
N.1 - Compartment C.B.
N.1 - Cable compartment

- ALARM
- TRIP

97T/26OT/71OT/63T/49T
89T.1/89T.2/71OOLTC/97OLTC

Alarm signals wired directly to protection
Trip signals wired on interposing relays
to act on the lock relay as well as on
protection relay.

interposing
relais 94B/94OT/94L/94P

94WT/94L-OLTC/94P-OLTC

P2

P1

TR-100AD1
7MVA

66kV/6,9kV
8% - Dyn11

2 14/05/2024 Santinelli Issued for review (IFR)Giulietti Sigismondi

TO
RR-100AD1

P1

P2

3 26/06/2024 Santinelli Giulietti Sigismondi Accepted for Construction (AFC)
4 08/08/2024 Santinelli Giulietti Sigismondi As-Built (ASB)

LEGEND:

    Free key with opened Circuit Breaker
    (Circuit Breaker  locked  in open position)

    Free key with insolated Circuit Breaker or Contactor
    (Circuit Breaker or Contactor locked  in isolated position)

     Free key with opened Earthing Switch
     (Earthing Switch locked  in open position)

     Free key with closed Earthing Switch
     (Earthing Switch locked  in close position)

     Mechanical interlock
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Column A7 : Fuel Cell Package A-80000 
ELECTRICAL SINGLE LINE DIAGRAM

interposing
relais

PERMANENT INFRARED HOTSPOT DETECTION

DEVICE
FROM OTHER

Control
Alarm Temp.

DEVICE
TO OTHER

x8
Sens

TR1

Ch 1 ÷ 8

EXERTHERM

CO
M

K86

OD..

x3

FP1

QV3

QV2

QV1TU-L..

BGE

E8

- ALARM
- TRIP

26WT

Fn
K1

MAIN EQUIPMENT
[Additional Features and Auxiliary Components will be inserted on Functional Diagram]

Tag Desciption Tag Supplier Type [Technical Features]

K1 Contactor ABB VSC7/P [7,2KV - 400A - 25kA]

Fn Fuse for Contactor ABB CEF 160A

BGE Earthing Switch ABB ST-E [12KV - 25kA]

FP1 Protection Relay ABB REX640

TI-L.. Current Transformers ESITAS
ATB 10-BS
7,2kV - 150/1 - 25kA
1°winding : Cl.0,5+5P20 - Pr. 5VA

TU-L.. Voltage Transformers + Fuses ABB

TJP4.3 [7,2kV -
6,6kV:√3/110:√3-110:√3-110:3
1° winding : Cl. 0,5-3P - Pr. 20VA
(110:√3)
2° winding : Cl. 0,5-3P - Pr. 30VA
(110:√3)
3° winding : Cl. 3P - Pr. 30VA
(110:3)

TO Omopolar Ring Current Transformer
(Internal Diameter 150mm) ESITAS

KAP-150/250-55
1.2kV - 100/1A - 25kA
1° winding : Cl.5P5 - Pr. 5VA

TR1 Permanent Infrared Hotspot Detection EXERTHERM

OD.. Voltage Discharger DEHN SBKW 9/DH I-0 [Ur=9kV-In=10kA]

C1 Voltage Presence Indicator ABB VPIS [3÷24kV]

USER DETAILS

Tag User Desciption User User Power Current Transformer
Ratio

Cable Size
Formation

Tag
Column

A-80000 FUEL CELL PACKAGE 1000 kW 150 / 1A 3(1x70) mm² A7

TO

TI-L..

NOTE :

For FUEL CELL PACKAGE feeder interlocks and intertrips will be managed via serial link to EMCS

C1

QV
4

QV
5

The sensors are installed as following:
N.1 - Compartment Main Bus Bar
N.1 - Compartment contactor
N.1 - Cable compartment

49WT

Alarm signals wired directly to protection
Trip signals wired on interposing relays
to act on the lock relay as well as on
protection relay.

P1

P2

TA-30
1250KVA

6,6kV/400V
6% - Dd0

2 14/05/2024 Santinelli Issued for review (IFR)Giulietti Sigismondi

P1

P2

LEGEND:

    Free key with opened Circuit Breaker
    (Circuit Breaker  locked  in open position)

    Free key with insolated Circuit Breaker or Contactor
    (Circuit Breaker or Contactor locked  in isolated position)

     Free key with opened Earthing Switch
     (Earthing Switch locked  in open position)

     Free key with closed Earthing Switch
     (Earthing Switch locked  in close position)

     Mechanical interlock

3 26/06/2024 Santinelli Giulietti Sigismondi Accepted for Construction (AFC)
4 08/08/2024 Santinelli Giulietti Sigismondi As-Built (ASB)
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