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Section 1 SUB-SYSTEM DEFINITION



A1

NOTES:

1. TEMPORARY POWER SUPPLY CONNECTION BOX LOCATED ON

OUTSIDE WALL OF LV SWITCHROOM / CONTAINER.

2. LOAD DEFINITION 'ESSENTIAL' / 'NON-ESSENTIAL' IS SHOWN IN

THE LOAD LIST. THE CCS, EMCS AND 'SMART' SWITCHGEAR

WILL OPEN / CLOSE CIRCUIT BREAKERS AS REQUIRED.

3. A COMBINED CCS/EMCS SYSTEM COMPRISES A

MICROPROCESSOR BASED SYSTEM, ASSOCIATED SOFTWARE

AND REQUIRED PERIPHERALS FOR MONITORING AND

CONTROLLING OF ELECTRICAL POWER NETWORK. ALL

ELECTRICAL EQUIPMENT AND PACKAGE UNITS SHALL BE

CONNECTED TO THE CENTRAL CONTROL SYSTEM .

4. IMPRESSED CURRENT CATHODIC PROTECTION SYSTEM

SUPPLIED BY COMPANY.

5. THE SOLAR FARM IN-FEED POWER CIRCUIT BREAKERS PANEL

IS LOCATED INSIDE THE LV SWITCHGEAR ROOM B-200.

6. DELETED.

7. DELETED.

8. DELETED.

9. CROSSWIND SHALL BE ABLE TO CONTROL THE BLPH 66KV

MOTORISED CIRCUIT BREAKER Q0 (QA1) & MOTORISED

ELECTRICAL DISCONNECTOR / EARTH SWITCH (QZ92, TYPE B)

USING THEIR 'HV-SCADA' SYSTEM. THIS BACK-UP / REDUNDANT

CONTROL SHALL BE ADDITIONAL TO THAT PROVIDED BY THE

CCS AND BE OF HIGHER PRIORITY OVER A SEPARATE FIBRE

OPTIC CABLE (FOC). THE CCS OPERATOR AND 'HV-SCADA'

SHALL BOTH BE KEPT FULLY AWARE OF EQUIPMENT STATUS

AT ALL TIMES. INTERTRIPPING, INHIBITS & INTERLOCKING FOR

BLPH 66kV EQUIPMENT SHALL BE AS PER THE WIND FARM.

10. THE LOADS IN THE LOW VOLTAGE SWITCHGEAR AND THE

CURRENT VALUES OF THE CIRCUIT BREAKERS ARE ONLY

INDICATIVE.

11. NEUTRAL POINT OF TR-200ED1 SHALL NOT BE GROUNDED AS

REQUIRED BY SOLAR FARM SUPPLIER IN

123A90-PML-PM-TQ-00040.

ELECTROLYSER

400V, 2500A, 3PH+N, 4W, 50Hz, 50kA, 1s

SG-100D1-6.6kV, 630A, 3PH, 3W, 50Hz, 25kA, 1s

1.6MVA
6.6KV+/-2*2.5%/0.42kV
DynII
Zcc=6%

KNAN

7MVA
66KV+/-8*1.25%/6.9kV
DynII

Zcc=8%

FUEL CELL VENDORELECTROLYSER VENDORBESS VENDOR

2.5MW

1.25MVA
6.6KV+/-2*2.5%/400V
Dd0
Zcc=6%

TA30
3.15MVA
6.6/0.4/0.4kV
Dd0y11
Zcc=7%

T4
1.25MVA
7KV+/-2*2.5%/0.62kV
Dyn5
Zcc=6%

18T1

1MW

KNAN

OCTC

AUXILIARY LOADWATER

ESSENTIAL/NON-ESSENTIAL SWITCHBOARD SG-200N1 - LV1 & ELV1 (NOTE 2, NOTE 10)

LIGHTING & HVAC

SMALL POWER PANELS

INSTRUMENT

TEMPORARY GENERATOR / MOBILE BATTERY

CONNECTION BOX (NOTE 1)

AIR

OCTC,ANOCTC,ANOCTC,AN

PACKAGE
A-85000

PACKAGE
A-20000

PACKAGE

A-80000

IMPRESSED CURRENT

CATHODIC PROTECTION

SYSTEM 

ROOM B-100

66kV/6.6kV SWITCHROOM

NAVAID SYSTEM
UP-200F2

HNA6-AFA70

66kV, 1250A, 3PH, 50Hz, 31.5kA, 1s

2500A

TR-100AD1

TR-200DE1

SG-200D2

TR-200ED1

250A

630A

SOLAR FARM VENDOR

QZ92

DS

Q0 (QA1)

CIRCUIT BREAKER 1250A 31.5KA

QZ91

DS 1250A

ES

INT

LC
400A

LC
400A

LC
400A

LC
400A

INT

INT

ES ES CIRCUIT ES

DISTRIBUTION

KNAN
0.5MVA
6.6kV+/-2*2.5%/0.8KV
DynII
Zcc=6%
OCTC

1250A, 3P CB
80Q1-620V

2500A, 3P CB
FC30-400V

TB30

1.25MW1.25MW

POWER FOR 

N2 PACKAGE
CRANE

WELDING

SOCKETS

CBCT

SA

CT

VT

CT

SA

ROOM B-200

400V SWITCHROOM

VT SA VT
SA VT SA SA VT

630A

REFERENCES:
1. 123A90-DDL-EL-DG-20014 ELECTRICAL CONTROL,

PROTECTION AND METERING DIAGRAMS

2. 123A90-DDL-EL-DG-20015 ELECTRICAL SINGLE LINE

DIAGRAM 6.6kV SYSTEMS

3. 123A90-DDL-EL-DG-20159 ELECTRICAL SINGLE LINE

DIAGRAMS LV SYSTEM

4. 123A90-DDL-EL-DG-20160 ELECTRICAL SINGLE LINE

DIAGRAMS AC UPS SYSTEMS

5. 123A90-DDL-EL-DG-20161 ELECTRICAL SINGLE LINE

DIAGRAMS DC UPS SYSTEMS

6. 123A90-DDL-EL-DG-20185 ELECTRICAL SINGLE LINE

DIAGRAM HV SYSTEMS

7. 123A90-DDL-EL-DL-20104 ELECTRICAL EQUIPMENT LAYOUT

- HV SWITCHROOM

8. 123A90-DDL-EL-DL-20105 ELECTRICAL EQUIPMENT LAYOUT

- LV SWITCHROOM

9. 123A90-DDL-EL-LIS-20016 ELECTRICAL LOAD LIST and

BALANCE -CCS MODE CHARGING-

10. 123A90-DDL-EL-RE-20152 ELECTRICAL EQUIPMENT SIZING

CCALCULATION REPORT

11. 123A90-DDL-EL-RE-20170 ELECTRICAL SYSTEM STUDY

REPORT - LOAD FLOW

12. 123A90-DDL-EL-RE-20171 ELECTRICAL SYSTEM STUDY

REPORT - SHORT CIRCUIT

13. 123A90-DDL-EL-RE-20172 ELECTRICAL SYSTEM STUDY

REPORT - ARC FLASH ENERGY CALCULATION

14. 123A90-DDL-EL-RE-20173 ELECTRICAL SYSTEM STUDY

REPORT - HARMONICS

CBCT CBCT CBCT CBCT CBCT

ES

CIRCUIT ES

INT

PACKAGE

SEA

WATER

PUMPS

BESS

AUXILIARY LOAD

FUEL CELL

AUXILIARY LOAD

ELECTROLYZER

LPVT

VD

ES 1250A

ES

LPIT

VD

SYMBOL LEGEND:

VOLTAGE DETECTOR

EARTHING SWITCH DISCONNECTOR

CIRCUIT BREAKER

THREE-PHASE TRANSFORMER WITH

TAP CHANGER

THREE-PHASE TRANSFORMER

THREE-PHASE TRANSFORMER, WITH

THREE WINDINGS

MOTORIZED EARTHING SWITCH

FUSE

CONTACTOR

NEUTRAL EARTHING RESISTOR

SURGE ARRESTER

CORE BALANCE CURRENT TRANSFORMER

SURGE ARRESTOR FOR T-CONNECTOR

(N.1 FOR EACH PHASE)

VOLTAGE & CURRENT TRANSFORMER

(3Ø X 2)
(LPIT TYPE)

VOLTAGE TRANSFORMER (3Ø X 2)

(LPVT TYPE)

CURRENT TRANSFORMER

VOLTAGE TRANSFORMER

CT CT CT CT

BUS ES

BUS VT

400A

SA

630A
QB1

SA

JB

630A
QB2

AC UPS - PAGA/FGS/EMCS

UP-200F4

AC UPS - PAS

UP-200F3

CABLE BOX

110VDC UPS

UP-200F1

ROOM B-100

OLTC 
OCTC
KNAN
AN 
XB 
QZ 
QA
LC  
INT 
SA
CBCT
ES
VD
LCP
LPVT
LPCT
LPIT

= ON LOAD TAP CHANGER
= OPEN CIRCUIT TAP CHANGER
= NON-MINERAL OIL NATURAL AIR COOLED
= AIR NATURAL
= CABLE BOX
= DISCONNECT SWITCH & EARTH SWITCH
= CIRCUIT BREAKER
= LATCHED FUSED CONTACTOR (400A)
= INTERLOCK SYSTEM
= SURGE ARRESTER
= CORE BALANCE CURRENT TRANSFORMER
=EARTHING SWITCH
=VOLTAGE DETECTOR
=LOCAL CONTROL PANEL
=LOW POWER VOLTAGE TRANSFORMER
=LOW POWER CURRENT TRANSFORMER
=LOW POWER INSTRUMENT TRANSFORMER

INT

INT

T-CONNECTOR CABLE TERMINATION

CABLE AIR TERMINATION
(NOTE 11)

RR-100D1

NER

PANELS

330 kVA 330 kVA

POWER DC 480kW

BATTERY
GROUP 1

BATTERY
GROUP 2

BATTERY
GROUP 3 FUEL CELL 1 FUEL CELL 2

(NOTE 5)

PACKAGE

PACKAGE

01

JB =JUNCTION BOX

ROOM B-300

XB

ROOM B-100/200

300/400

ROOM B-100/200

300/400

HKN-57 (HNA5-AFA70)

IS PART OF THE ARRAY AND CONNECTS INDIRECTLY

TO THE OFFSHORE HIGH VOLTAGE SUB-STATION (OHVS)

HKN70 (BLPH)

HNA5-AFA70WTG-57
11MW

QZ91, QA1 & XB1

HKN57

HNA5-HNA6

EXISTING SUB-SEA CABLE

XB

DISCONNECTOR/EARTH SWITCH
QZ92 & XB2

66kV, 3PH, 50Hz

DISCONNECTOR/
EARTH SWITCH

QZ93 & XB3

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Macchina da scrivere
66 kV Subsea Cable   SS 81-00

AIveson
Linea

AIveson
Macchina da scrivere
GIS 66 kV (HNA6-AFA70)   SS 81-10

AIveson
Linea

AIveson
Linea

AIveson
Macchina da scrivere
Power Trans. 7 MVA (TR-100AD1)   SS 81-20

AIveson
Macchina da scrivere
MV 6.6 kV Switchboard (SG-100D1)   SS 82-00

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Linea

AIveson
Macchina da scrivere
Power Trans. 1.25 MVA (1BT1 BESS)   SS 82-10

AIveson
Linea

AIveson
Macchina da scrivere
Power Trans. 3.15 MVA (T4 ELECTROL.)   SS 82-20

AIveson
Macchina da scrivere
Power Trans. 1.25 MVA (TA30 FUEL CELL)   SS 82-30

AIveson
Macchina da scrivere
Power Trans. 1.6 MVA (TR-200DE1)   SS 82-40

AIveson
Linea

AIveson
Linea

AIveson
Macchina da scrivere
Solar PV Power Trans. 0.5 MVA (TR-200ED1)   SS 82-50

AIveson
Linea

AIveson
Macchina da scrivere
400 V Switchboard & Conn. Box (SG-200N1)   SS 83-00

AIveson
Linea

AIveson
Macchina da scrivere
BESS Package (A-85000)   SS 85-00

AIveson
Macchina da scrivere
Electrolyser Package (A-20000)   SS 20-00

AIveson
Linea

AIveson
Macchina da scrivere
Hydrogen Fuel Cell Package (A-80000)   SS 80-00

AIveson
Linea

AIveson
Linea

AIveson
Macchina da scrivere
400 V Switchboard Solar (SG-200D2)   SS 83-10

AIveson
Linea

AIveson
Macchina da scrivere
Welding Sockets   SS 83-50

AIveson
Linea

AIveson
Linea

AIveson
Macchina da scrivere
HVAC Equipment Rooms   SS 77-10/40

AIveson
Linea

AIveson
Macchina da scrivere
Lighting Equipment Rooms   SS 83-35/40

AIveson
Linea

AIveson
Macchina da scrivere
Crane   SS 73-00

AIveson
Linea

AIveson
Macchina da scrivere
AC 15 kVA UPS (UP-200F4)   SS 84-20

AIveson
Linea

AIveson
Macchina da scrivere
AC 35 kVA UPS (UP-200F3)   SS 84-10

AIveson
Linea

AIveson
Macchina da scrivere
NAVAIDS   SS 72-00

AIveson
Linea

AIveson
Macchina da scrivere
DC 10 kVA UPS (UP-200F1)   SS 84-00

AIveson
Linea

AIveson
Macchina da scrivere
Cathodic Protection   SS 83-60

AIveson
Linea

AIveson
Macchina da scrivere
Seawater Intake System (Lift Pumps)   SS 50-00

AIveson
Linea

AIveson
Macchina da scrivere
Instrument Air Package (A-63000)   SS 63-00

AIveson
Linea

AIveson
Macchina da scrivere
Water Desalination Package   SS 50-10

AIveson
Macchina da scrivere
Nitrogen Generator Package (U-6400)   SS 64-00

AIveson
Linea

LNovaga
Rettangolo



A3

DWG n° :

Item n° :

PF1002888/101

231298/SD/13

0 08/02/2024 Santinelli Issued for review (IFR)Flamminio Sigismondi

SINGLE LINE DIAGRAM

OVERLOAD  L Range

KA
Range

SEL. SHORT-CIRCUIT  S
Range t
Range

 I

A

RangeINST. SHORT-CIRCUIT

 FUSE HOLDER (ABB)

 CIRCUIT BREAKER (ABB)

CUBICLE

UTILITY

ITEM

VERSION
TRIP UNITS

TYPE

CURRENT TRANSFORMER
FOR MEASURE  (FRER)

TYPE
PERFORMANCE/CLASS

TWILIGHT SWITCH (ABB)

POWER CONDUCTOR mm²

1

3

2

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

Icu

TYPICAL FUNCTIONAL

CONTACTOR (ABB)

VOLTAGE TRANSFORMER
FOR MEASURE  (FRER)

TYPE
PERFORMANCE/CLASS

SURGE ARRESTERS (DHENN)

RATED POWER | RATED CURRENT

THERMAL OVERLOAD RELAY (ABB)

TOROIDAL CURRENT TRANSFORMER (FRER)

A

t
A

Range t

POWER TERM. BLOCK (CABUR)

 G RangeEARTH FAULT
PROTECTION

A
Range t

VOLTMETER (FRER)

Type/mm²

PE
013.2E

PE
011.16E

CP-200E2

+03
0.5 KW 2.72 A

AUXILIARY TRAFO
SOLARE 0.5MVA

CP-100E1

+03
3 KW 16.3 A

AUXILIARY GIS

SG-100D1

+03
1 KW 5.43 A

AUXILIARY 6.6KV
SWITCHBOARD

BUS-BAR (BB)
011.16A

BUS-BAR (BB)
013.2A

1 Flamminio SigismondiSantinelli Issued for review (IFR)15/03/2024

400V - 50Hz - 3F+N - 63A - 25kA

Single Line Drawing
2 Flamminio SigismondiSantinelli Issued for review (IFR)24/04/2024

-
S302P-C6

2P / MINIATURE
In=6A - Curve C

25kA
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

SCREW / 4
3G2.5

-
-

SG-200D2

+03
0.5 KW 2.72 A

AUXILIARY LV
SWITCHBOARD 800/460V

SG-200N1

+03
1 KW 5.43 A

AUXILIARY LV
SWITCHBOARD

UP-200F3

+03
0.2 KW 0.82 A

AC UPS PAS
AUXILIARY

-
S302P-C20

2P / MINIATURE
In=20A - Curve C

25kA
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

SCREW / 6
3G6

-
-

-
S302P-C10

2P / MINIATURE
In=10A - Curve C

25kA
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

SCREW / 4
3G2.5

-
-

-
S302P-C10

2P / MINIATURE
In=10A - Curve C

25kA
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

SCREW / 4
3G2.5

-
-

-
S302P-C6

2P / MINIATURE
In=6A - Curve C

25kA
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

SCREW / 4
3G2.5

-
-

-
S302P-C6

2P / MINIATURE
In=6A - Curve C

25kA
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

SCREW / 4
3G2.5

-
-

Q36
6A

1
2

Q37
20A

1
2

Q38
10A

1
2

Q39
10A

1
2

Q40
6A

1
2

Q41
6A

1
2

L2
N

L3
N

L2
N

L3
N

L3
N

L1
N

3 Flamminio SigismondiSantinelli05/07/2024 Accepted for construction (AFC)

SUBSYSTEM 81-10 SUBSYSTEM 82-00 SUBSYSTEM 83-10

ECatuogno
Rettangolo
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





 

 

 

 





















 



























82-50

2025-05-282

Main Power Distribution Medium Voltage 6.6 kV82

Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

2025-05-29

Martin Taylor

2025-06-05

'0

Anthony Iveson



Project CROSSWIND
STATUS INDEX DETAIL

Filtered on subsystem: 82-50 & process: COMM

Electrical 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

ITEM TASK

Code Description Location Code Form Progress Date Certificate

DP-200N1-Q36
AUX TRAFO SOLAR 0,5 MVA -
DP-200N1-Q36

ONSHORE C10002928 FTR-2 100 2024-10-28 RFO 2

SG-100D1-A2-K1 FEEDER TR-200ED1
ONSHORE C10004778 FTR-2 100 2024-12-18 RFO 2

ONSHORE C10004779 FTR-6 100 2025-02-04 RFO 2

TR-200ED1 6,6 / 0,8 kV 0,5 MVA Transformer ONSHORE C10004553 FP02 100 2025-01-13 RFO 2
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Project CROSSWIND
PUNCH LIST REPORT

SYSTEM 82 Main Power Distribution Medium Voltage 6.6 kV
SUBSYSTEM 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

Electrical

CODE CAT ITEM DEFECT DESCRIPTION CORRECTIVE ACTION PERFORMED ACTION ISSUED CARRIED CHECKED APPROVED

C30000674 A
82006-CEM-1-L

1
C10000488

Cable to be connected both side. Point valid also
for 82006-CEM-1-L2 and 82006-CEM-1-L3 . Pschintu

2024-11-20 2024-12-16 Ecarotenuto
2024-12-16 2024-12-16

C30001555 A 83014-CEC
C10002141

the cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

. Gtangianu
2024-12-09 2024-12-12 Ecarotenuto

2024-12-12 2024-12-12

C30001558 A 83013-CEC
C10002140

The cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

. Gtangianu
2024-12-09 2024-12-12 Ecarotenuto

2024-12-12 2024-12-12

C30001562 A 83012-CEC
C10002139

The cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

. Gtangianu
2024-12-09 2024-12-12 Ecarotenuto

2024-12-12 2024-12-12

C30001566 A
83011-CEC
C10002138

The cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

.
Gtangianu
2024-12-09 2024-12-12

Ecarotenuto
2024-12-12 2024-12-12

C30000672 B
82006-CEM-1-L

1
C10000488

Missing cable cleats stainless steel with TPE
cable protection. Point valid also for
82006-CEM-1-L2 and 82006-CEM-1-L3

.
Pschintu

2024-11-20 2025-01-03
Ecarotenuto
2025-01-03 2025-01-03

C30000673 B
82006-CEM-1-L

1
C10000488

Missing cable tags on external routing. Point valid
also for 82006-CEM-1-L2 and 82006-CEM-1-L3 .

Pschintu
2024-11-20 2025-02-07

Pschintu
2025-02-07 2025-02-07

C30001404 B
83003-CEL-L1

C10001826 Missing cable tags both side . .
Gtangianu
2024-12-05 2025-02-04

Gtangianu
2025-02-04 2025-02-04

C30001405 B 83003-CEL-L1
C10001826 Identification tag wires missing both side. . Gtangianu

2024-12-05 2025-02-15 AAndreani
2025-02-15 2025-02-15
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Project CROSSWIND
PUNCH LIST REPORT

SYSTEM 82 Main Power Distribution Medium Voltage 6.6 kV
SUBSYSTEM 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

Electrical

CODE CAT ITEM DEFECT DESCRIPTION CORRECTIVE ACTION PERFORMED ACTION ISSUED CARRIED CHECKED APPROVED

C30001406 B 83003-CEL-L2
C10001827 Identification tag wires missing both side . . Gtangianu

2024-12-05 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001407 B 83003-CEL-L2
C10001827 Missing cable tags both side. . Gtangianu

2024-12-05 2025-02-04 Gtangianu
2025-02-04 2025-02-04

C30001408 B 83003-CEL-L3
C10001828 Identification tag wires missing both side . . Gtangianu

2024-12-05 2025-02-04 Gtangianu
2025-02-04 2025-02-04

C30001409 B 83003-CEL-L3
C10001828 Missing cable tags both side. . Gtangianu

2024-12-05 2025-02-04 Gtangianu
2025-02-04 2025-02-04

C30001547 B
83117-CEL
C10000636

Identification tag wire missing both side the cable
(83117-CEL). .

Gtangianu
2024-12-09 2025-01-30

APolo
2025-01-30 2025-01-30

C30001548 B
83117-CEL
C10000636 Missing cable tags both side.(83117-CEL) .

Gtangianu
2024-12-09 2025-02-21

Gtangianu
2025-02-21 2025-02-21

C30001553 B
83014-CEC
C10002141

Missing cable tags on routing, inside and outside
the panels (TR-200ED1/SG-100D1) .

Gtangianu
2024-12-09 2025-02-21

Gtangianu
2025-02-21 2025-02-21

C30001554 B
83014-CEC
C10002141

Spare cores to be properly isolated both side the
cable. (RR-100D1/SG-100D1 Panel A2) .

Gtangianu
2024-12-09 2025-02-15

AAndreani
2025-02-15 2025-02-15

C30001556 B 83014-CEC
C10002141

Identification tag wire missing both side the cable
(TR-200ED1/SG-100D1 Panel A2). , Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15
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Project CROSSWIND
PUNCH LIST REPORT

SYSTEM 82 Main Power Distribution Medium Voltage 6.6 kV
SUBSYSTEM 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

Electrical

CODE CAT ITEM DEFECT DESCRIPTION CORRECTIVE ACTION PERFORMED ACTION ISSUED CARRIED CHECKED APPROVED

C30001557 B 83013-CEC
C10002140

Identification tag wire missing both side the cable
(TR-200ED1/SG-100D1 Panel A2). . Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001559 B 83013-CEC
C10002140

Spare cores to be properly isolated both side the
cable. (TR-200ED1/SG-100D1 Panel A2) . Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001560 B 83013-CEC
C10002140

Missing cable tags on routing, inside and outside
the panels (TR-200ED1/SG-100D1) . Gtangianu

2024-12-09 2025-02-21 Gtangianu
2025-02-21 2025-02-21

C30001561 B 83012-CEC
C10002139

Identification tag wire missing both side the cable
(CP-200E2/SG-100D1 Panel A2). . Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001563 B
83012-CEC
C10002139

Spare cores to be properly isolated both side the
cable. (CP-200E2/SG-100D1 Panel A2). See
attached photo.

.
Gtangianu
2024-12-09 2025-02-15

AAndreani
2025-02-15 2025-02-15

C30001564 B
83012-CEC
C10002139

Missing cable tags on routing, inside and outside
the panels CP-200E2/SG-100D1) .

Gtangianu
2024-12-09 2025-02-21

Gtangianu
2025-02-21 2025-02-21

C30001565 B
83011-CEC
C10002138

Identification tag wire missing both side the cable
(CP-200E2/SG-100D1 Panel A2). .

Gtangianu
2024-12-09 2025-02-15

AAndreani
2025-02-15 2025-02-15

C30001567 B
83011-CEC
C10002138

Spare cores to be properly isolated both side the
cable. (CP-200E2/SG-100D1 Panel A2). See
attached photo.

.
Gtangianu
2024-12-09 2025-04-11

Gtangianu
2025-04-11 2025-04-11

C30001568 B 83011-CEC
C10002138

Missing cable tags on routing, inside and outside
the panels CP-200E2/SG-100D1) . Gtangianu

2024-12-09 2025-04-29 Gtangianu
2025-04-29 2025-04-29
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123A90 - HOLLANDSE KUST NOORD WIND PARK
BLPH Project

COMMISSIONING DOSSIER

Section 2.2 Exception Punch Lists (per
discipline)



Project CROSSWIND
PUNCH LIST REPORT

NO DATA AVAILABLE



123A90 - HOLLANDSE KUST NOORD WIND PARK
BLPH Project

COMMISSIONING DOSSIER

Section 2.3 “As-Commissioned” P&ID's /
SLD's / D&ID's / C&E's
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Project CROSSWIND
PUNCH LIST REPORT

SYSTEM 82 Main Power Distribution Medium Voltage 6.6 kV
SUBSYSTEM 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

Electrical

CODE CAT ITEM DEFECT DESCRIPTION CORRECTIVE ACTION PERFORMED ACTION ISSUED CARRIED CHECKED APPROVED

C30000674 A
82006-CEM-1-L

1
C10000488

Cable to be connected both side. Point valid also
for 82006-CEM-1-L2 and 82006-CEM-1-L3 . Pschintu

2024-11-20 2024-12-16 Ecarotenuto
2024-12-16 2024-12-16

C30001555 A 83014-CEC
C10002141

the cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

. Gtangianu
2024-12-09 2024-12-12 Ecarotenuto

2024-12-12 2024-12-12

C30001558 A 83013-CEC
C10002140

The cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

. Gtangianu
2024-12-09 2024-12-12 Ecarotenuto

2024-12-12 2024-12-12

C30001562 A 83012-CEC
C10002139

The cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

. Gtangianu
2024-12-09 2024-12-12 Ecarotenuto

2024-12-12 2024-12-12

C30001566 A
83011-CEC
C10002138

The cable is not protected before entering the
panel . (SG-100D1 panel A2) See attached
photo-

.
Gtangianu
2024-12-09 2024-12-12

Ecarotenuto
2024-12-12 2024-12-12

C30000672 B
82006-CEM-1-L

1
C10000488

Missing cable cleats stainless steel with TPE
cable protection. Point valid also for
82006-CEM-1-L2 and 82006-CEM-1-L3

.
Pschintu

2024-11-20 2025-01-03
Ecarotenuto
2025-01-03 2025-01-03

C30000673 B
82006-CEM-1-L

1
C10000488

Missing cable tags on external routing. Point valid
also for 82006-CEM-1-L2 and 82006-CEM-1-L3 .

Pschintu
2024-11-20 2025-02-07

Pschintu
2025-02-07 2025-02-07

C30001404 B
83003-CEL-L1

C10001826 Missing cable tags both side . .
Gtangianu
2024-12-05 2025-02-04

Gtangianu
2025-02-04 2025-02-04

C30001405 B 83003-CEL-L1
C10001826 Identification tag wires missing both side. . Gtangianu

2024-12-05 2025-02-15 AAndreani
2025-02-15 2025-02-15
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Project CROSSWIND
PUNCH LIST REPORT

SYSTEM 82 Main Power Distribution Medium Voltage 6.6 kV
SUBSYSTEM 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

Electrical

CODE CAT ITEM DEFECT DESCRIPTION CORRECTIVE ACTION PERFORMED ACTION ISSUED CARRIED CHECKED APPROVED

C30001406 B 83003-CEL-L2
C10001827 Identification tag wires missing both side . . Gtangianu

2024-12-05 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001407 B 83003-CEL-L2
C10001827 Missing cable tags both side. . Gtangianu

2024-12-05 2025-02-04 Gtangianu
2025-02-04 2025-02-04

C30001408 B 83003-CEL-L3
C10001828 Identification tag wires missing both side . . Gtangianu

2024-12-05 2025-02-04 Gtangianu
2025-02-04 2025-02-04

C30001409 B 83003-CEL-L3
C10001828 Missing cable tags both side. . Gtangianu

2024-12-05 2025-02-04 Gtangianu
2025-02-04 2025-02-04

C30001547 B
83117-CEL
C10000636

Identification tag wire missing both side the cable
(83117-CEL). .

Gtangianu
2024-12-09 2025-01-30

APolo
2025-01-30 2025-01-30

C30001548 B
83117-CEL
C10000636 Missing cable tags both side.(83117-CEL) .

Gtangianu
2024-12-09 2025-02-21

Gtangianu
2025-02-21 2025-02-21

C30001553 B
83014-CEC
C10002141

Missing cable tags on routing, inside and outside
the panels (TR-200ED1/SG-100D1) .

Gtangianu
2024-12-09 2025-02-21

Gtangianu
2025-02-21 2025-02-21

C30001554 B
83014-CEC
C10002141

Spare cores to be properly isolated both side the
cable. (RR-100D1/SG-100D1 Panel A2) .

Gtangianu
2024-12-09 2025-02-15

AAndreani
2025-02-15 2025-02-15

C30001556 B 83014-CEC
C10002141

Identification tag wire missing both side the cable
(TR-200ED1/SG-100D1 Panel A2). , Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15
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Project CROSSWIND
PUNCH LIST REPORT

SYSTEM 82 Main Power Distribution Medium Voltage 6.6 kV
SUBSYSTEM 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

Electrical

CODE CAT ITEM DEFECT DESCRIPTION CORRECTIVE ACTION PERFORMED ACTION ISSUED CARRIED CHECKED APPROVED

C30001557 B 83013-CEC
C10002140

Identification tag wire missing both side the cable
(TR-200ED1/SG-100D1 Panel A2). . Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001559 B 83013-CEC
C10002140

Spare cores to be properly isolated both side the
cable. (TR-200ED1/SG-100D1 Panel A2) . Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001560 B 83013-CEC
C10002140

Missing cable tags on routing, inside and outside
the panels (TR-200ED1/SG-100D1) . Gtangianu

2024-12-09 2025-02-21 Gtangianu
2025-02-21 2025-02-21

C30001561 B 83012-CEC
C10002139

Identification tag wire missing both side the cable
(CP-200E2/SG-100D1 Panel A2). . Gtangianu

2024-12-09 2025-02-15 AAndreani
2025-02-15 2025-02-15

C30001563 B
83012-CEC
C10002139

Spare cores to be properly isolated both side the
cable. (CP-200E2/SG-100D1 Panel A2). See
attached photo.

.
Gtangianu
2024-12-09 2025-02-15

AAndreani
2025-02-15 2025-02-15

C30001564 B
83012-CEC
C10002139

Missing cable tags on routing, inside and outside
the panels CP-200E2/SG-100D1) .

Gtangianu
2024-12-09 2025-02-21

Gtangianu
2025-02-21 2025-02-21

C30001565 B
83011-CEC
C10002138

Identification tag wire missing both side the cable
(CP-200E2/SG-100D1 Panel A2). .

Gtangianu
2024-12-09 2025-02-15

AAndreani
2025-02-15 2025-02-15

C30001567 B
83011-CEC
C10002138

Spare cores to be properly isolated both side the
cable. (CP-200E2/SG-100D1 Panel A2). See
attached photo.

.
Gtangianu
2024-12-09 2025-04-11

Gtangianu
2025-04-11 2025-04-11

C30001568 B 83011-CEC
C10002138

Missing cable tags on routing, inside and outside
the panels CP-200E2/SG-100D1) . Gtangianu

2024-12-09 2025-04-29 Gtangianu
2025-04-29 2025-04-29
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Project CROSSWIND
STATUS INDEX DETAIL

Filtered on subsystem: 82-50 & process: COMM & discipline : E

Electrical 82-50 Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

ITEM TASK

Code Description Location Code Form Progress Date Certificate

DP-200N1-Q36
AUX TRAFO SOLAR 0,5 MVA -
DP-200N1-Q36

ONSHORE C10002928 FTR-2 100 2024-10-28 RFO 2

SG-100D1-A2-K1 FEEDER TR-200ED1
ONSHORE C10004778 FTR-2 100 2024-12-18 RFO 2

ONSHORE C10004779 FTR-6 100 2025-02-04 RFO 2

TR-200ED1 6,6 / 0,8 kV 0,5 MVA Transformer ONSHORE C10004553 FP02 100 2025-01-13 RFO 2



ITEM Tag : Dwg

S/Sys : Module

TASK code Location User

FORM Process Activity Discipline Form

FTR2 - Protection relay
Record sheet

RELAY DATA
Manufacturer: Serial N°: Relay type:

Auxiliary supply: Location: Cubicle:

Switchboard:

Current transformers
Tag Number of Ratio Location

Voltage transformers
Tag Number of Ratio Location

Test result (refer to manufacturer's procedure)
ANSI function Setting Injection Trip value Time delay

Setting Trip value

 
Testing & measurement instruments used

Type Serial n° Calibration certificate Validity

Comments:

Performed by WITNESS REVIEW WITNESS REVIEW

Company

Name

Date

Signature

Page 1/1

CPY NOT PRESENTRM COMMRM COMM

2024-10-28

Kristian Castellani

2024-10-25

Mattia Girotti

2024-10-28

Witness waived

10/07/20257727/245380144FLUKE 1663

NA

B200

NA

NA FIXED NAI 6A NA

SG-200N1

+03NA

ABB

Onshore Activities

Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

AUX TRAFO SOLAR 0,5 MVA - DP-200N1-Q36

82-50

C10002928

ElectricalFTSPRE-COMM

DP-200N1-Q36

FTR-2 Protection Relay

Rosetti Marino Quality Control

1723002197-EL-DG-00013



S 3 0 0 P DATA SH EE T

—
Miniature Circuit breakers S300P
Tripping characteristics

MCB Type S300P - C (5 ... 10 x In AC)
Tripping Characteristic IEC/EN 60898-1

MCB Type S300P - B (3 ... 5 x In AC)
Tripping Characteristic IEC/EN 60898-1

MCB Type S300P - D (10 ... 20 x In AC)
Tripping Characteristic IEC/EN 60898-1
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A3

DWG n° :

Item n° :

PF1002888/101

231298/SD/13

0 08/02/2024 Santinelli Issued for review (IFR)Flamminio Sigismondi

SINGLE LINE DIAGRAM

OVERLOAD  L Range

KA
Range

SEL. SHORT-CIRCUIT  S
Range t
Range

 I

A

RangeINST. SHORT-CIRCUIT

 FUSE HOLDER (ABB)

 CIRCUIT BREAKER (ABB)

CUBICLE

UTILITY

ITEM

VERSION
TRIP UNITS

TYPE

CURRENT TRANSFORMER
FOR MEASURE  (FRER)

TYPE
PERFORMANCE/CLASS

TWILIGHT SWITCH (ABB)

POWER CONDUCTOR mm²

1

3

2

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

Icu

TYPICAL FUNCTIONAL

CONTACTOR (ABB)

VOLTAGE TRANSFORMER
FOR MEASURE  (FRER)

TYPE
PERFORMANCE/CLASS

SURGE ARRESTERS (DHENN)

RATED POWER | RATED CURRENT

THERMAL OVERLOAD RELAY (ABB)

TOROIDAL CURRENT TRANSFORMER (FRER)

A

t
A

Range t

POWER TERM. BLOCK (CABUR)

 G RangeEARTH FAULT
PROTECTION

A
Range t

VOLTMETER (FRER)

Type/mm²

PE
013.2E

PE
011.16E

CP-200E2

+03
0.5 KW 2.72 A

AUXILIARY TRAFO
SOLARE 0.5MVA

CP-100E1

+03
3 KW 16.3 A

AUXILIARY GIS

SG-100D1

+03
1 KW 5.43 A

AUXILIARY 6.6KV
SWITCHBOARD

BUS-BAR (BB)
011.16A

BUS-BAR (BB)
013.2A

1 Flamminio SigismondiSantinelli Issued for review (IFR)15/03/2024

400V - 50Hz - 3F+N - 63A - 25kA

Single Line Drawing
2 Flamminio SigismondiSantinelli Issued for review (IFR)24/04/2024
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3 Flamminio SigismondiSantinelli05/07/2024 Accepted for construction (AFC)
4 Flamminio SigismondiSantinelli18/09/2024 As Built (ASB)
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ITEM Tag : Dwg

S/Sys : Module

TASK code Location User

FORM Process Activity Discipline Form

DATA

Manufacturer Primary V Secondary V

Serial N° Primary A Secondary A

Frequency Fault Level Tap Range

Vector Group Rating kVA Cooling type
FUNCTION TEST REQUIREMENT

1 Check MC activities have been carried out

2 Check equipment for cleaness

3 Check that enclosure is clean

4 Visual check of earthing connection

5 Prerequisites for energizing as per energization procedure

6 Confirm balanced resistance values of transformer windings
L1 - L2           OhmL2 - L3           OhmL3 - L1           Ohm

7 Remove N - E link and perform winding insulation test (1 min)
MV - LV, E Mohm Use 5 kV Megger (Min value 150 Mohm)
LV - HV, E Mohm Use 1 kV Megger (Min value 10 Mohm)

8 Short LV windings to earth and pressure test primary connection for 1 min
Test Voltage kV DC Leakage Current mAmps

9 Discharge both LV and HV windings to earth for 30 mins

10 Remove N - E link and perform winding insulation test (1 min)
MV - LV, E Mohm Use 5 kV Megger (Min value 150 Mohm)
LV - HV, E Mohm Use 1 kV Megger (Min value 10 Mohm)

11 Confirm no deterioration of insulation resistance since pressure test

12 Confirm operation of winding tenperature monitoring system, remote indications, alarms trips and forced fan units

13 Check the space heaters have been running and that no moisture is present inside enclosure

14 Function check ACB/VCB control circuits and verify intertrips and protection trips

15 Confirm tap setting is correct

16 On completion of tests confirm transformer is left in a safe condition

Testing & measurement instruments used
Type Serial n° Calibration certificate Validity

Comments:

Performed by WITNESS REVIEW WITNESS REVIEW

Company

Name

Date

Signature

Page 1/1

CPY NOT PRESENTRM COMMRM COMM

2025-01-13

Kristian Castellani

2025-01-13

Davide Zucconelli

2025-01-13

Witness waived

OK

OK

+-2x2.526.6750HZ

8006.600MF Trasformatori

43.7181023/3

KNAN500Dyn11

361

NA

OK

OK

OK

OK

OK

OK

OK

34,43A

NA

OK

306V

8680

6150

NA

22420123TERAohm XA 5KV

OK

OK

OK

NA

25/10/2025

09/09/2025277C088G2IDM-8341

08/09/202521Q719RMO50TW

0,50610,50630,5082

Onshore Activities

Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

6,6 / 0,8 kV 0,5 MVA Transformer

82-50

C10004553

ElectricalFTSPRE-COMM

LD

TR-200ED1

FP02 Power Transformer

Rosetti Marino Quality Control

123A90-DDL-EL-DL-20101



























ITEM Tag : Dwg

S/Sys : Module

TASK code Location User

FORM Process Activity Discipline Form

FTR2 - Protection relay
Record sheet

RELAY DATA
Manufacturer: Serial N°: Relay type:

Auxiliary supply: Location: Cubicle:

Switchboard:

Current transformers
Tag Number of Ratio Location

Voltage transformers
Tag Number of Ratio Location

Test result (refer to manufacturer's procedure)
ANSI function Setting Injection Trip value Time delay

Setting Trip value

 
Testing & measurement instruments used

Type Serial n° Calibration certificate Validity

Comments:

Performed by WITNESS REVIEW WITNESS REVIEW

Company

Name

Date

Signature

Page 1/1

CPY NOT PRESENTrm commRM COMM

2024-12-17

Kristian Castellani

2024-12-10

Mattia Girotti

2024-12-18

Witness waived

DJ297GOMICRON CMC 356

TI-L2

TI-L1

SG-100D1-A2

SG-100D1-A2

SG-100D1-A2

REX640

B100

1VHR81041857

SG-100D1-A250/1A

125ms100ms

TU-L1

TI-L3

50A67-2 - DPHLDOC2 50A

SG-100D1-A250/1A

6600/110V

6600/110VTU-L3

6600/110V

TU-L2

50/1A

700ms 722ms67-1 - DPHLPDOC1

SG-100D1-A2

50A 50A

24565ms65A60A51-1 - PHLPTOC1

259ms250ms206A200A50-1 - PHIPTOC1

24910ms

120ms100ms0.106A0.1A51N - EFLPTOC1

SG-100D1

A2110Vdc

ABB

See the attachments for full tests.

Onshore Activities

Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

FEEDER TR-200ED1

82-50

C10004778

ElectricalFTSPRE-COMM

SG-100D1-A2-K1

FTR-2 Protection Relay

Rosetti Marino Quality Control

1723002197-EL-DG-00020
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R

I = %In Char. Angle : 60° -Uo Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
Primary Current : 50 A
Nominal current : 43.7 A
Reset delay time : 20 msec
Minimum operate time : 20 msec
Allow non direction : False
Measurement mode : DFT
Min operate current : 0.01 xIn
Min operate voltage : 0.01 xUn
Num of start phases : 1 Out of 3
Start value : 1.00 xIn
Start value mult. : 1.00
Directional mode : Reverse
Operate curve type : IEC Definite Time
Operate delay time : 700 msec
Type of reset curve : Immediate
Characteristic angle : 60 deg
Max forward angle : 80 deg
Max reverse angle : 80 deg
Min forward angle : 80 deg
Min reverse angle : 80 deg
Voltage Mem time : 40 msec
Pol quantity : Cross Pol

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : DPHLPDOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 3

N. I1"(A) I1(°) I2"(A) I2(°) I3"(A) I3(°) V1"(V) V1(°) V2"(V) V2(°) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

1 1.074 45 1.074 -75 1.074 165 0.953 0 0.953 240 0.953 120 700 720 2.86
2 1.074 35 1.074 -85 1.074 155 0.953 0 0.953 240 0.953 120 0 0 0
3 1.074 -155 1.074 85 1.074 -35 0.953 0 0.953 240 0.953 120 0 0 0
4 1.074 -165 1.074 75 1.074 -45 0.953 0 0.953 240 0.953 120 700 721 3
5 1.074 75 1.074 -105 0 120 0.953 -20.71 0.953 -99.29 63.509 120 700 721 3
6 1.074 65 1.074 -115 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
7 1.074 -125 1.074 55 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
8 1.074 -135 1.074 45 0 120 0.953 -20.71 0.953 -99.29 63.509 120 700 722 3.14
9 0 0 1.074 -45 1.074 135 63.509 0 0.953 -140.71 0.953 140.71 700 722 3.14
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : DPHLPDOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 3

N. I1"(A) I1(°) I2"(A) I2(°) I3"(A) I3(°) V1"(V) V1(°) V2"(V) V2(°) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

10 0 0 1.074 -55 1.074 125 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
11 0 0 1.074 115 1.074 -65 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
12 0 0 1.074 105 1.074 -75 63.509 0 0.953 -140.71 0.953 140.71 700 725 3.57
13 1.074 15 0 240 1.074 -165 0.953 20.71 63.509 240 0.953 99.29 700 720 2.86
14 1.074 5 0 240 1.074 -175 0.953 20.71 63.509 240 0.953 99.29 0 0 0
15 1.074 175 0 240 1.074 -5 0.953 20.71 63.509 240 0.953 99.29 0 0 0
16 1.074 165 0 240 1.074 -15 0.953 20.71 63.509 240 0.953 99.29 700 723 3.29
17 1.074 45 0 0 0 0 0.953 0 63.509 240 63.509 120 700 721 3
18 1.074 35 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
19 1.074 -155 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
20 1.074 -165 0 0 0 0 0.953 0 63.509 240 63.509 120 700 720 2.86
21 0 0 1.074 -75 0 0 63.509 0 0.953 240 63.509 120 700 723 3.29
22 0 0 1.074 -85 0 0 63.509 0 0.953 240 63.509 120 0 0 0
23 0 0 1.074 85 0 0 63.509 0 0.953 240 63.509 120 0 0 0
24 0 0 1.074 75 0 0 63.509 0 0.953 240 63.509 120 700 722 3.14
25 0 0 0 0 1.074 165 63.509 0 63.509 240 0.953 120 700 719 2.71
26 0 0 0 0 1.074 155 63.509 0 63.509 240 0.953 120 0 0 0
27 0 0 0 0 1.074 -35 63.509 0 63.509 240 0.953 120 0 0 0
28 0 0 0 0 1.074 -45 63.509 0 63.509 240 0.953 120 700 722 3.14
29 0.931 45 0.931 -75 0.931 165 0.953 0 0.953 240 0.953 120 0 0 0
30 0.931 35 0.931 -85 0.931 155 0.953 0 0.953 240 0.953 120 0 0 0
31 0.931 -155 0.931 85 0.931 -35 0.953 0 0.953 240 0.953 120 0 0 0
32 0.931 -165 0.931 75 0.931 -45 0.953 0 0.953 240 0.953 120 0 0 0
33 0.931 75 0.931 -105 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
34 0.931 65 0.931 -115 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
35 0.931 -125 0.931 55 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
36 0.931 -135 0.931 45 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
37 0 0 0.931 -45 0.931 135 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
38 0 0 0.931 -55 0.931 125 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
39 0 0 0.931 115 0.931 -65 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
40 0 0 0.931 105 0.931 -75 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
41 0.931 15 0 240 0.931 -165 0.953 20.71 63.509 240 0.953 99.29 0 0 0
42 0.931 5 0 240 0.931 -175 0.953 20.71 63.509 240 0.953 99.29 0 0 0
43 0.931 175 0 240 0.931 -5 0.953 20.71 63.509 240 0.953 99.29 0 0 0
44 0.931 165 0 240 0.931 -15 0.953 20.71 63.509 240 0.953 99.29 0 0 0
45 0.931 45 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
46 0.931 35 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
47 0.931 -155 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : DPHLPDOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 3 of 3

N. I1"(A) I1(°) I2"(A) I2(°) I3"(A) I3(°) V1"(V) V1(°) V2"(V) V2(°) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

48 0.931 -165 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
49 0 0 0.931 -75 0 0 63.509 0 0.953 240 63.509 120 0 0 0
50 0 0 0.931 -85 0 0 63.509 0 0.953 240 63.509 120 0 0 0
51 0 0 0.931 85 0 0 63.509 0 0.953 240 63.509 120 0 0 0
52 0 0 0.931 75 0 0 63.509 0 0.953 240 63.509 120 0 0 0
53 0 0 0 0 0.931 165 63.509 0 63.509 240 0.953 120 0 0 0
54 0 0 0 0 0.931 155 63.509 0 63.509 240 0.953 120 0 0 0
55 0 0 0 0 0.931 -35 63.509 0 63.509 240 0.953 120 0 0 0
56 0 0 0 0 0.931 -45 63.509 0 63.509 240 0.953 120 0 0 0
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I = %In Char. Angle : 60° -Uo Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
Primary Current : 50 A
Nominal current : 43.7 A
Reset delay time : 20 msec
Minimum operate time : 20 msec
Allow non direction : False
Measurement mode : DFT
Min operate current : 0.01 xIn
Min operate voltage : 0.01 xUn
Num of start phases : 1 Out of 3
Start value : 1.00 xIn
Start value mult. : 1.00
Directional mode : Forward
Operate curve type : IEC Definite Time
Operate delay time : 100 msec
Type of reset curve : Immediate
Characteristic angle : 60 deg
Max forward angle : 80 deg
Max reverse angle : 80 deg
Min forward angle : 80 deg
Min reverse angle : 80 deg
Voltage Mem time : 40 msec
Pol quantity : Cross Pol

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : DPHLPDOC2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 3

N. I1"(A) I1(°) I2"(A) I2(°) I3"(A) I3(°) V1"(V) V1(°) V2"(V) V2(°) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

1 1.074 15 1.074 -105 1.074 135 0.953 0 0.953 240 0.953 120 100 118 18
2 1.074 25 1.074 -95 1.074 145 0.953 0 0.953 240 0.953 120 0 0 0
3 1.074 -145 1.074 95 1.074 -25 0.953 0 0.953 240 0.953 120 0 0 0
4 1.074 -135 1.074 105 1.074 -15 0.953 0 0.953 240 0.953 120 100 122 22
5 1.074 45 1.074 -135 0 120 0.953 -20.71 0.953 -99.29 63.509 120 100 121 21
6 1.074 55 1.074 -125 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
7 1.074 -115 1.074 65 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
8 1.074 -105 1.074 75 0 120 0.953 -20.71 0.953 -99.29 63.509 120 100 125 25
9 0 0 1.074 -75 1.074 105 63.509 0 0.953 -140.71 0.953 140.71 100 124 24
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : DPHLPDOC2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 3

N. I1"(A) I1(°) I2"(A) I2(°) I3"(A) I3(°) V1"(V) V1(°) V2"(V) V2(°) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

10 0 0 1.074 -65 1.074 115 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
11 0 0 1.074 125 1.074 -55 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
12 0 0 1.074 135 1.074 -45 63.509 0 0.953 -140.71 0.953 140.71 100 124 24
13 1.074 -15 0 240 1.074 165 0.953 20.71 63.509 240 0.953 99.29 100 120 20
14 1.074 -5 0 240 1.074 175 0.953 20.71 63.509 240 0.953 99.29 0 0 0
15 1.074 -175 0 240 1.074 5 0.953 20.71 63.509 240 0.953 99.29 0 0 0
16 1.074 -165 0 240 1.074 15 0.953 20.71 63.509 240 0.953 99.29 100 118 18
17 1.074 15 0 0 0 0 0.953 0 63.509 240 63.509 120 100 119 19
18 1.074 25 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
19 1.074 -145 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
20 1.074 -135 0 0 0 0 0.953 0 63.509 240 63.509 120 100 120 20
21 0 0 1.074 -105 0 0 63.509 0 0.953 240 63.509 120 100 120 20
22 0 0 1.074 -95 0 0 63.509 0 0.953 240 63.509 120 0 0 0
23 0 0 1.074 95 0 0 63.509 0 0.953 240 63.509 120 0 0 0
24 0 0 1.074 105 0 0 63.509 0 0.953 240 63.509 120 100 124 24
25 0 0 0 0 1.074 135 63.509 0 63.509 240 0.953 120 100 122 22
26 0 0 0 0 1.074 145 63.509 0 63.509 240 0.953 120 0 0 0
27 0 0 0 0 1.074 -25 63.509 0 63.509 240 0.953 120 0 0 0
28 0 0 0 0 1.074 -15 63.509 0 63.509 240 0.953 120 100 123 23
29 0.934 15 0.934 -105 0.934 135 0.953 0 0.953 240 0.953 120 0 0 0
30 0.934 25 0.934 -95 0.934 145 0.953 0 0.953 240 0.953 120 0 0 0
31 0.934 -145 0.934 95 0.934 -25 0.953 0 0.953 240 0.953 120 0 0 0
32 0.934 -135 0.934 105 0.934 -15 0.953 0 0.953 240 0.953 120 0 0 0
33 0.934 45 0.934 -135 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
34 0.934 55 0.934 -125 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
35 0.934 -115 0.934 65 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
36 0.934 -105 0.934 75 0 120 0.953 -20.71 0.953 -99.29 63.509 120 0 0 0
37 0 0 0.934 -75 0.934 105 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
38 0 0 0.934 -65 0.934 115 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
39 0 0 0.934 125 0.934 -55 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
40 0 0 0.934 135 0.934 -45 63.509 0 0.953 -140.71 0.953 140.71 0 0 0
41 0.934 -15 0 240 0.934 165 0.953 20.71 63.509 240 0.953 99.29 0 0 0
42 0.934 -5 0 240 0.934 175 0.953 20.71 63.509 240 0.953 99.29 0 0 0
43 0.934 -175 0 240 0.934 5 0.953 20.71 63.509 240 0.953 99.29 0 0 0
44 0.934 -165 0 240 0.934 15 0.953 20.71 63.509 240 0.953 99.29 0 0 0
45 0.934 15 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
46 0.934 25 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
47 0.934 -145 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : DPHLPDOC2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 3 of 3

N. I1"(A) I1(°) I2"(A) I2(°) I3"(A) I3(°) V1"(V) V1(°) V2"(V) V2(°) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

48 0.934 -135 0 0 0 0 0.953 0 63.509 240 63.509 120 0 0 0
49 0 0 0.934 -105 0 0 63.509 0 0.953 240 63.509 120 0 0 0
50 0 0 0.934 -95 0 0 63.509 0 0.953 240 63.509 120 0 0 0
51 0 0 0.934 95 0 0 63.509 0 0.953 240 63.509 120 0 0 0
52 0 0 0.934 105 0 0 63.509 0 0.953 240 63.509 120 0 0 0
53 0 0 0 0 0.934 135 63.509 0 63.509 240 0.953 120 0 0 0
54 0 0 0 0 0.934 145 63.509 0 63.509 240 0.953 120 0 0 0
55 0 0 0 0 0.934 -25 63.509 0 63.509 240 0.953 120 0 0 0
56 0 0 0 0 0.934 -15 63.509 0 63.509 240 0.953 120 0 0 0
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Operate curve type :IEC Definite
Time

Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
CT RATIO : 100 / 1 A
Nominal current : 43.7 A
Minimum operate time : 100 ms
Measured mode : DFT
Io signal Sel : Measured Io
Start value : 0.100 xIn
Operate delay time : 100 ms
Operate curve type : IEC Definite Time
Type of reset : Immediate

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : EFLPTOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 1

N. I0 I0"(A) I0(°) Exp.(ms) Trip(ms) Dev.(%)

1 9.77 0.098 0 0 0 0
2 10.1 0.101 0 100 120 20
3 10.61 0.106 0 100 120 20
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Definte Time Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
CT RATIO : 50 / 1 A
Nominal current : 43.7 A
Num of start phases : 1 Out of 3
Reset delay time : 20 ms
Start value : 4.00 xIn
Start valure Mult : 1.0
Operate delay time : 250 ms

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHIPTOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 2

N. I1(A) I1"(A) I1(°) I2(A) I2"(A) I2(°) I3(A) I3"(A) I3(°) Exp.(ms) Trip(ms) Dev.(%)

1 196 3.918 0 0 0 0 0 0 0 0 0 0
2 0 0 0 196 3.918 240 0 0 0 0 0 0
3 0 0 0 0 0 0 196 3.918 120 0 0 0
4 196 3.918 0 196 3.918 180 0 0 0 0 0 0
5 0 0 0 196 3.918 240 196 3.918 60 0 0 0
6 196 3.918 300 0 0 0 196 3.918 120 0 0 0
7 196 3.918 0 196 3.918 240 196 3.918 120 0 0 0
8 206 4.111 0 0 0 0 0 0 0 250 259 3.6
9 0 0 0 206 4.111 240 0 0 0 250 255 2
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHIPTOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 2

N. I1(A) I1"(A) I1(°) I2(A) I2"(A) I2(°) I3(A) I3"(A) I3(°) Exp.(ms) Trip(ms) Dev.(%)

10 0 0 0 0 0 0 206 4.111 120 250 263 5.2
11 206 4.111 0 206 4.111 180 0 0 0 250 260 4
12 0 0 0 206 4.111 240 206 4.111 60 250 256 2.4
13 206 4.111 300 0 0 0 206 4.111 120 250 262 4.8
14 206 4.111 0 206 4.111 240 206 4.111 120 250 257 2.8
15 269 5.384 0 0 0 0 0 0 0 250 257 2.8
16 0 0 0 269 5.384 240 0 0 0 250 252 0.8
17 0 0 0 0 0 0 269 5.384 120 250 252 0.8
18 269 5.384 0 269 5.384 180 0 0 0 250 256 2.4
19 0 0 0 269 5.384 240 269 5.384 60 250 252 0.8
20 269 5.384 300 0 0 0 269 5.384 120 250 252 0.8
21 269 5.384 0 269 5.384 240 269 5.384 120 250 252 0.8
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Ampere

Operate curve type :IEC Normal
inverse

Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
CT RATIO : 50 / 1 A
Nominal current : 43.7 A
Num. start phases : 1 out of 3
Minimum operate time : 300 msec
Reset delay time : 20 msec
Measurement mode : DFT
Start value : 1.20 xIn
Start value mult. : 1.00
Time multiplier : 0.30
Operate curve type : IEC Normal inverse
Type of reset : Immediate

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHLPTOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 2

N. I1(A) I1"(A) I1(°) I2(A) I2"(A) I2(°) I3(A) I3"(A) I3(°) Exp.(ms) Trip(ms) Dev.(%)

1 65 1.307 0 0 0 0 0 0 0 24565 24910 1.4
2 0 0 0 65 1.307 240 0 0 0 24565 24910 1.4
3 0 0 0 0 0 0 65 1.307 120 24565 24923 1.46
4 65 1.307 0 65 1.307 240 0 0 120 24565 24909 1.4
5 0 0 0 65 1.307 240 65 1.307 120 24565 24912 1.41
6 65 1.307 0 0 0 240 65 1.307 120 24565 24912 1.41
7 65 1.307 0 65 1.307 240 65 1.307 120 24565 24912 1.41
8 104 2.075 0 0 0 0 0 0 0 3813 3832 0.5
9 0 0 0 104 2.075 240 0 0 0 3813 3831 0.47
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHLPTOC1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 2

N. I1(A) I1"(A) I1(°) I2(A) I2"(A) I2(°) I3(A) I3"(A) I3(°) Exp.(ms) Trip(ms) Dev.(%)

10 0 0 0 0 0 0 104 2.075 120 3813 3838 0.66
11 104 2.075 0 104 2.075 240 0 0 120 3813 3828 0.39
12 0 0 0 104 2.075 240 104 2.075 120 3813 3832 0.5
13 104 2.075 0 0 0 240 104 2.075 120 3813 3829 0.42
14 104 2.075 0 104 2.075 240 104 2.075 120 3813 3829 0.42
15 196 3.918 0 0 0 0 0 0 0 1754 1765 0.63
16 0 0 0 196 3.918 240 0 0 0 1754 1763 0.51
17 0 0 0 0 0 0 196 3.918 120 1754 1766 0.68
18 196 3.918 0 196 3.918 240 0 0 120 1754 1760 0.34
19 0 0 0 196 3.918 240 196 3.918 120 1754 1759 0.29
20 196 3.918 0 0 0 240 196 3.918 120 1754 1763 0.51
21 196 3.918 0 196 3.918 240 196 3.918 120 1754 1759 0.29
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Voltage (Volt)

Voltage selection :Phase
to Phase

Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
VT RATIO : 6600 / 110 V
Num of start phases : 1 out of 3
Reset delay time : 20 ms
Voltage selection : Phase to Phase
Relative hysteresis : 4.0 %
Start value : 1.20 xUn
Time multiplier : 1.00
Operate delay time : 500 ms
Operating curve type : IEC Def. Time
Type of reset curve : Immediate
Type of time reset : Freeze Op timer

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTOV1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

1 5262 87.705 0 3811 63.509 240 3811 63.509 120 0 0 0
2 3811 63.509 0 5262 87.695 240 3811 63.509 120 0 0 0
3 3811 63.509 0 3811 63.509 240 5261 87.682 120 0 0 0
4 4555 75.919 0 4555 75.919 240 3811 63.509 120 0 0 0
5 3811 63.509 0 4556 75.928 240 4556 75.928 120 0 0 0
6 4556 75.928 0 3811 63.509 240 4556 75.928 120 0 0 0
7 4555 75.922 0 4555 75.922 240 4555 75.922 120 0 0 0
8 5322 88.701 0 3811 63.509 240 3811 63.509 120 500 521 4.2
9 3811 63.509 0 5323 88.715 240 3811 63.509 120 500 522 4.4
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTOV1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

10 3811 63.509 0 3811 63.509 240 5322 88.7 120 500 526 5.2
11 4587 76.458 0 4587 76.458 240 3811 63.509 120 500 522 4.4
12 3811 63.509 0 4587 76.455 240 4587 76.455 120 500 523 4.6
13 4587 76.458 0 3811 63.509 240 4587 76.458 120 500 525 5
14 4587 76.453 0 4587 76.453 240 4587 76.453 120 500 521 4.2
15 5975 99.579 0 3811 63.509 240 3811 63.509 120 500 516 3.2
16 3811 63.509 0 5975 99.586 240 3811 63.509 120 500 513 2.6
17 3811 63.509 0 3811 63.509 240 5975 99.578 120 500 517 3.4
18 4933 82.21 0 4933 82.21 240 3811 63.509 120 500 516 3.2
19 3811 63.509 0 4933 82.214 240 4933 82.214 120 500 516 3.2
20 4933 82.21 0 3811 63.509 240 4933 82.21 120 500 519 3.8
21 4932 82.208 0 4932 82.208 240 4932 82.208 120 500 514 2.8
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Voltage (Volt)

Voltage selection :Phase
to Phase

Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
VT RATIO : 6600 / 110 V
Num of start phases : 1 out of 3
Reset delay time : 20 ms
Voltage selection : Phase to Phase
Relative hysteresis : 4.0 %
Start value : 1.30 xUn
Time multiplier : 1.00
Operate delay time : 100 ms
Operating curve type : IEC Def. Time
Type of reset curve : Immediate
Type of time reset : Freeze Op timer

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTOV2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

1 5975 99.585 0 3811 63.509 240 3811 63.509 120 0 0 0
2 3811 63.509 0 5975 99.58 240 3811 63.509 120 0 0 0
3 3811 63.509 0 3811 63.509 240 5975 99.586 120 0 0 0
4 4932 82.2 0 4932 82.2 240 3811 63.509 120 0 0 0
5 3811 63.509 0 4932 82.205 240 4932 82.205 120 0 0 0
6 4932 82.201 0 3811 63.509 240 4932 82.201 120 0 0 0
7 4932 82.208 0 4932 82.208 240 4932 82.208 120 0 0 0
8 6045 100.758 0 3811 63.509 240 3811 63.509 120 100 121 21
9 3811 63.509 0 6044 100.738 240 3811 63.509 120 100 124 24
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTOV2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

10 3811 63.509 0 3811 63.509 240 6045 100.75 120 100 126 26
11 4969 82.824 0 4969 82.824 240 3811 63.509 120 100 122 22
12 3811 63.509 0 4969 82.823 240 4969 82.823 120 100 123 23
13 4970 82.831 0 3811 63.509 240 4970 82.831 120 100 124 24
14 4970 82.827 0 4970 82.827 240 4970 82.827 120 100 122 22
15 6214 103.567 0 3811 63.509 240 3811 63.509 120 100 121 21
16 3811 63.509 0 6214 103.561 240 3811 63.509 120 100 120 20
17 3811 63.509 0 3811 63.509 240 6214 103.572 120 100 123 23
18 5060 84.331 0 5060 84.331 240 3811 63.509 120 100 121 21
19 3811 63.509 0 5060 84.337 240 5060 84.337 120 100 122 22
20 5060 84.337 0 3811 63.509 240 5060 84.337 120 100 121 21
21 5060 84.332 0 5060 84.332 240 5060 84.332 120 100 118 18
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Voltage (Volt)

Voltage selection :Phase
to Phase

Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
VT RATIO : 6600 / 110 V
Num of start phases : 1 Out of 3
Minimum operate time : 60 msec
Reset delay time : 20 msec
Voltage block value : 0.20 xUn
Enable block value : True
Voltage selection : Phase to Phase
Relative hysteresis : 4.0 %
Start value : 0.80 xUn
Time multiplier : 1.00
Operating delay time : 2000 msec
Operate curve type : IEC Def. Time
Type of reset curve : Immediate
Type of time reset : Freeze Op timer

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTUV1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

1 2272 37.87 0 3811 63.509 240 3811 63.509 120 0 0 0
2 3811 63.509 0 2273 37.876 240 3811 63.509 120 0 0 0
3 3811 63.509 0 3811 63.509 240 2272 37.875 120 0 0 0
4 3074 51.228 0 3074 51.228 240 3811 63.509 120 0 0 0
5 3811 63.509 0 3074 51.227 240 3074 51.227 120 0 0 0
6 3074 51.231 0 3811 63.509 240 3074 51.231 120 0 0 0
7 3074 51.232 0 3074 51.232 240 3074 51.232 120 0 0 0
8 2171 36.181 0 3811 63.509 240 3811 63.509 120 2000 2019 0.95
9 3811 63.509 0 2171 36.19 240 3811 63.509 120 2000 2019 0.95
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTUV1

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

10 3811 63.509 0 3811 63.509 240 2172 36.196 120 2000 2023 1.15
11 3028 50.464 0 3028 50.464 240 3811 63.509 120 2000 2021 1.05
12 3811 63.509 0 3028 50.466 240 3028 50.466 120 2000 2024 1.2
13 3028 50.47 0 3811 63.509 240 3028 50.47 120 2000 2021 1.05
14 3028 50.467 0 3028 50.467 240 3028 50.467 120 2000 2019 0.95
15 0 0 0 3811 63.509 240 3811 63.509 120 2000 2008 0.4
16 3811 63.509 0 0 0 240 3811 63.509 120 2000 2008 0.4
17 3811 63.509 0 3811 63.509 240 0 0 120 2000 2010 0.5
18 1927 32.115 0 1927 32.115 240 3811 63.509 120 2000 2008 0.4
19 3811 63.509 0 1927 32.116 240 1927 32.116 120 2000 2011 0.55
20 1927 32.115 0 3811 63.509 240 1927 32.115 120 2000 2011 0.55
21 1927 32.116 0 1927 32.116 240 1927 32.116 120 2000 2008 0.4
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2200 3300 4400 5500 6600 7700

Voltage (Volt)

Voltage selection :Phase
to Phase

Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
VT RATIO : 6600 / 110 V
Num of start phases : 1 Out of 3
Minimum operate time : 60 msec
Reset delay time : 20 msec
Voltage block value : 0.20 xUn
Enable block value : True
Voltage selection : Phase to Phase
Relative hysteresis : 4.0 %
Start value : 0.50 xUn
Time multiplier : 1.00
Operating delay time : 200 msec
Operate curve type : IEC Def. Time
Type of reset curve : Immediate
Type of time reset : Freeze Op timer

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTUV2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

1 0 0 0 3811 63.509 240 3811 63.509 120 0 0 0
2 3811 63.509 0 0 0 240 3811 63.509 120 0 0 0
3 3811 63.509 0 3811 63.509 240 0 0 120 0 0 0
4 1927 32.117 0 1927 32.117 240 3811 63.509 120 0 0 0
5 3811 63.509 0 1927 32.117 240 1927 32.117 120 0 0 0
6 1927 32.117 0 3811 63.509 240 1927 32.117 120 0 0 0
7 1927 32.116 0 1927 32.116 240 1927 32.116 120 0 0 0
8 0 0 0 3811 63.509 240 3811 63.509 120 0 0 0
9 3811 63.509 0 0 0 240 3811 63.509 120 0 0 0
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PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : PHPTUV2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 2 of 2

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) Exp.(ms) Trip(ms) Dev.(%)

10 3811 63.509 0 3811 63.509 240 0 0 120 0 0 0
11 1881 31.351 0 1881 31.351 240 3811 63.509 120 200 220 10
12 3811 63.509 0 1881 31.353 240 1881 31.353 120 200 223 11.5
13 1881 31.351 0 3811 63.509 240 1881 31.351 120 200 222 11
14 1881 31.351 0 1881 31.351 240 1881 31.351 120 200 221 10.5
15 0 0 0 3811 63.509 240 3811 63.509 120 0 0 0
16 3811 63.509 0 0 0 240 3811 63.509 120 0 0 0
17 3811 63.509 0 3811 63.509 240 0 0 120 0 0 0
18 1802 30.04 0 1802 30.04 240 3811 63.509 120 200 218 9
19 3811 63.509 0 1803 30.042 240 1803 30.042 120 200 222 11
20 1803 30.043 0 3811 63.509 240 1803 30.043 120 200 221 10.5
21 1802 30.04 0 1802 30.04 240 1802 30.04 120 200 220 10
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Voltage (Volt)

Uo signal Sel :Measured Uo Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
VT RATIO : 6600 / 110 V
Reset delay time : 20 msec
Uo signal Sel : Measured Uo
Start value : 0.10 xUn
Operate delay time : 500 msec

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : ROVPTOV1

NB : ALARM ONLY

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 1

N. V0(V) V0(V) Exp.(ms) Trip(ms) Dev.(%)

1 371 10.714 0 0 0
2 390 11.26 500 520 4
3 475 13.717 500 520 4
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Voltage (Volt)

Uo signal Sel :Measured Uo Trip

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
VT RATIO : 6600 / 110 V
Reset delay time : 20 msec
Uo signal Sel : Measured Uo
Start value : 0.10 xUn
Operate delay time : 1000 msec

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640

Sn. : 1VHR81041857

IEC61850 : ROVPTOV2

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CONTRACTOR : YARD : CLIENT :

-------------------------------- -------------------------------- -------------------------------- --------------------------------

04/12/2024

Page 1 of 1

N. V0(V) V0(V) Exp.(ms) Trip(ms) Dev.(%)

1 373 10.768 0 0 0
2 386 11.151 1000 1024 2.4
3 437 12.625 1000 1022 2.2
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Phase

Min Angle -6°  Max Angle 5.5° Voltage min 6258V Voltage max 6930V

Nominal Voltage : 6600 V
Frequency Nominal : 50 Hz
VT RATIO : 6600 / 110 V
Synchro check Mode : Asynchronous
Control Mode : Continuous
Dead line value : 0.10 xUn
Live line value : 0.50 xUn
Dead bus value : 0.10 xUn
Live bus value : 0.50 xUn
Close pulse : 200 ms
Max energizing V : 0.64 xUn
Phase shift : 0 deg
Minimum Syn time : 10000 ms
Maximum Syn time : 5000 ms
Energizing time : 100 ms
Closing time CB : 50 ms
Live dead mode : Not Both Live
Difference voltage : 0.05 xUn
Difference frequency : 0.010 xFn
Difference angle : 5 deg

PROTECTION TEST ON ABB RELAY
PROJECT : CROSSWIND

FUNCTIONAL GROUP : BLPH

SYSTEM : SG-100D1

CLIENT :

VENDOR :

DARIO AZZOLARI

TEST EQUIPMENT :
OMICRON CMC 356
Sn. :
DJ297G

CLIENT :YARD :CONTRACTOR :

--------------------------------------------------------------------------------------------------------------------------------

04/12/2024

Page 1 of 1

N. V1(V) V1"(V) V1(°) V2(V) V2"(V) V2(°) V3(V) V3"(V) V3(°) V4(V) V4"(V) V4(°) F (Hz)

1 3811 63.509 0 3811 63.509 240 3811 63.509 120 6258 104.3 30 50
2 3811 63.509 0 3811 63.509 240 3811 63.509 120 6930 115.5 30 50
3 3811 63.509 0 3811 63.509 240 3811 63.509 120 6600 110 24 50
4 3811 63.509 0 3811 63.509 240 3811 63.509 120 6600 110 35.5 50
5 3811 63.509 0 3811 63.509 240 3811 63.509 120 6600 110 30 49.5
6 3811 63.509 0 3811 63.509 240 3811 63.509 120 6600 110 30 50.5

EQUIPMENT DESCRIPTION : -TR-200ED1

ITEM : UNIT A2

REFERENCE DOCUMENT : 123A90-DDL-EL-RE-20168 Rev.02

RELAY TYPE : ABB  REX640 

Sn. : 1VHR81041857

IEC61850 : SECRSYN
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ITEM Tag : Dwg

S/Sys : Module

TASK code Location User

FORM Process Activity Discipline Form

FTR 6 - Electrical I/O check record sheet

Equipment Tag: Instrument Type / Serial N° :

Cubicle N°: Calibration certificate date:

Link Type: Hardwired Communication (strike through unapplicable type)

I/O Type: Digital Analogic (strike through unapplicable type)

DIGITAL

Ite
m

Si
gn

al
 d

es
cr

ip
tio

n

Li
nk

 T
yp

e 
(H

ar
dw

ire
d/

Co
m

m
un

ic
at

io
n)

I/
O

 T
yp

e
(D

ig
ita

l/
An

al
og

ic
)

Po
in

t o
f O

rig
in

 (F
ro

m
)

Po
in

t o
f R

ec
ei

va
l (

to
)

Te
xt

 L
ab

el
lin

g 
Di

sp
la

y
Sa

tis
fa

ct
or

y 
(Y

/N
)

Bl
in

ki
ng

/S
ta

tic
 D

is
pl

ay
Sa

tis
fa

ct
or

y 
(Y

/N
)

Co
lo

r C
od

in
g 

Sa
tis

fa
ct

or
y

(Y
/N

)

Status Check

Ti
m

e 
St

am
pi

ng
Sa

tis
fa

ct
or

y 
(Y

/N
)

Re
fr

es
h 

Ti
m

e 
(if

 >
1s

)

Ap
pe

ar
in

g 
in

 a
ll

ap
pl

ic
ab

le
 d

is
pl

ay
 (Y

/N
)

Ev
en

t (
Y/

N
)

Al
ar

m
 (Y

/N
)

Fa
ul

t (
Y/

N
)

1

2

3

4

5

6

7

8

ANALOGIC

Ite
m

Si
gn

al
 d

es
cr

ip
tio

n

Li
nk

 T
yp

e
(H

ar
dw

ire
d/

Co
m

m
un

ic
at

io
n)

I/
O

 T
yp

e
(D

ig
ita

l/
An

al
og

ic
)

Po
in

t o
f O

rig
in

(F
ro

m
)

Po
in

t o
f R

ec
ei

va
l (

to
)

M
in

 v
al

ue
 se

nt

M
in

 v
al

ue
 re

ce
iv

ed

M
ax

 v
al

ue
 se

nt

M
ax

 v
al

ue
 re

ce
iv

ed

In
te

rm
ed

ia
te

 v
al

ue
se

nt

In
te

rm
ed

ia
te

 v
al

ue
re

ce
iv

ed

O
ut

 o
f s

ca
le

 te
st

 (O
K,

N
ot

 O
K)

Re
fr

es
h 

tim
e 

(if
 >

2s
)

Ap
pe

ar
in

g 
in

 a
ll

ap
pl

ic
ab

le
 d

is
pl

ay
(Y

/N
)

1

2

3

Comments:

Performed by WITNESS REVIEW WITNESS REVIEW

Company

Name

Date

Signature

Page 1/1

CPY NOT PRESENTRM COMMRM COMM

2025-02-04

Kristian Castellani

2025-02-04

Davide Zucconelli

2025-02-04

Witness waived

NOTE1: See attachments for full signals and for others information see the OTP: 6,6kV
Switchgear & Transformer System PHASE 7.

NA

SG-100D1-A2-K1

7715-24 / 10-07-2025

FLUKE 175 / 17140769

NANANANADOHW B400-SIS-001_TB-XS-000:33-34SG-100D1_XM:51-52EMERGENCY OPENING BY SIS NANAY NANA

Onshore Activities

Solar PV Package Power Transformer 0.5 MVA (TR-200ED1)

FEEDER TR-200ED1

82-50

C10004779

ElectricalFTSCOMM

SG-100D1-A2-K1

FTR-6 Electrical IO

Rosetti Marino Quality Control

1723002197-EL-DG-00020
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Step Description Result Verified by Date 

177  Internal Lighting test. 

The internal lighting is installed only inside 
the auxiliary compartment. There is a limit 
switch LS that switch on light with opened 
door and switch off it with door closed.  

- Verify and confirm ............................☐     

   

178  Internal space heater test  

The internal space heater is installed only 
inside the auxiliary compartment. The 
thermostat HGR is installed inside the same 
compartment, its range is -10 ÷ +80°C. 
Decrease the set point till switch on the 
space heater and KGR relay will be ON. 

- Verify and confirm ............................☐ 

- Led-12 “SPACE HEATER ON” on 
protection relay REX640 HMI will 

turn to red .........................................☐ 

   

179  Internal 230Vac Socket test 

The internal 230Vac Socket XS1 is installed 
only inside the auxiliary compartment. Take 
a Multimeter and measure the voltage 
between socket poles. 

- Verify and confirm (230Vac) ...........☐ 

   

 

5.4.7.4 SIS Safety Instrumented System - I/O signal from SIS to SG-100D1 UNIT A2 

The following I/O list represent the hardwired signals that are connected on Unit A2 and they come from the 
SIS (Emergency Shut Down). 

SIGNAL_DESCRIPTION 
TYPE 

ANALOG/DIGITAL 
ITEM TAG 

TRANSFORMER FEEDER TR-200ED1 "A2" 

EMERGENCY OPEN BY SIS TRANSFORMER FEEDER 
TR-200ED1 

DIGITAL 82XS001 
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Step Description Result Verified by Date 

180  Confirm correct and positive result of 
precommissioning Check Sheet for 
above signals I/O list  

Correct and positive 
results........................ ☐ 

  

5.4.7.5 EMCS IEC61850 - Electrical Monitoring & Control System 

The EMCS will be tested with the 6.6kV SWBD: In detail it will be tested the functionalities provided on I/O lists 
vendor document 1723002197-EL-LIS-00041 with the A2 Solar PV Package Power Transformer TR-200ED1. 

 

5.4.7.6 EMCS IEC61850 – A2 Unit I/O List  

The following data list is a part of redundant networking in ethernet technology from the electrical 
PROTECTIONS Relay REX640 

DESCRIPTION SIGNAL TYPE SIGNAL TAG 

TRANSFORMER FEEDER TR-200ED1 "A2" 

PROTECTION TRIPPED "50-1" DIGITAL LD0.PHIPTOC1.ST.Op.general 

PROTECTION TRIPPED "51-1" DIGITAL LD0.PHLPTOC1.ST.Op.general 

PROTECTION TRIPPED "51N" DIGITAL LD0.EFLPTOC1.ST.Op.general 

SYNCHRO "OK" DIGITAL LD0.LEDGGIO1.ST.Ind3.stVal 

PROTECTION TRIPPED "59N-1" DIGITAL LD0.ROVPTOV1.ST.Op.general 

PROTECTION TRIPPED "59N-2" DIGITAL LD0.ROVPTOV2.ST.Op.general 

PROTECTION TRIPPED "27-1" DIGITAL LD0.PHPTUV1.ST.Op.general 

PROTECTION TRIPPED "27-2" DIGITAL LD0.PHPTUV2.ST.Op.general 

PROTECTION TRIPPED "59-1" DIGITAL LD0.PHPTOV1.ST.Op.general 

PROTECTION TRIPPED "59-2" DIGITAL LD0.PHPTOV2.ST.Op.general 

PROTECTION TRIPPED "67-1" DIGITAL LD0.DPHLPDOC1.ST.Op.general 

PROTECTION TRIPPED "67-2" DIGITAL LD0.DPHLPDOC2.ST.Op.general 

SELECTOR SWITCH IN LOCAL POSITION DIGITAL LD0.MVGAPC1.ST.SPCSO6.stVal 
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DESCRIPTION SIGNAL TYPE SIGNAL TAG 

SELECTOR SWITCH IN REMOTE POSITION DIGITAL LD0.MVGAPC1.ST.SPCSO7.stVal 

Line Current (L1) ANALOG LD0.CMMXU1.A.phsA.cVal.mag.f 

Line Current (L2) ANALOG LD0.CMMXU1.A.phsB.cVal.mag.f 

Line Current (L3) ANALOG LD0.CMMXU1.A.phsC.cVal.mag.f 

Line Volts MAIN BUS BAR (L1-l2) ANALOG LD0.VMMXU1.PPV.phsAB.cVal.mag.f 

Line Volts MAIN BUS BAR (L2-L3) ANALOG LD0.VMMXU1.PPV.phsBC.cVal.mag.f 

Line Volts MAIN BUS BAR (L3-L1) ANALOG LD0.VMMXU1.PPV.phsCA.cVal.mag.f 

Frequency ANALOG LD0.FMMXU1.Hz.mag.f 

APPARENT POWER (kVA) ANALOG LD0.PEMMXU1.TotVA.mag.f 

REAL POWER (kW) ANALOG LD0.PEMMXU1.TotW.mag.f 

REACTIVE POWER (kVAR) ANALOG LD0.PEMMXU1.TotVAr.mag.f 

POWER FACTOR ANALOG LD0.PEMMXU1.TotPF.mag.f 

TRANSFORMER PROTECTION TRIPPED 
"BUCHHOLZ" 

DIGITAL LD0.SCBIGGIO1.ST.Ind7.stVal 

TRANSFORMER PROTECTION ALARM 
"BUCHHOLZ" 

DIGITAL LD0.SCBIGGIO1.ST.Ind6.stVal 

TRANSFORMER PROTECTION TRIPPED "OIL 
TEMPERATURE" 

DIGITAL LD0.SCBIGGIO1.ST.Ind9.stVal 

TRANSFORMER PROTECTION ALARM "OIL 
TEMPERATURE" 

DIGITAL LD0.SCBIGGIO1.ST.Ind8.stVal 

TRANSFORMER PROTECTION TRIP "OIL 
PRESSURE" 

DIGITAL LD0.SCBIGGIO1.ST.Ind12.stVal 

TRANSF. OIL LEVEL VERY LOW ALARM DIGITAL LD0.SCBIGGIO1.ST.Ind11.stVal 

TRANSFORMER PROTECTION ALARM "OIL 
PRESSURE" 

DIGITAL N.A. 

TRANSF. PROTECTION TRIPPED "WINDING 
TEMPERATURE" 

DIGITAL LD0.SCBIGGIO1.ST.Ind14.stVal 
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DESCRIPTION SIGNAL TYPE SIGNAL TAG 

TRANSF. PROTECTION ALARM "WINDING 
TEMPERATURE 

DIGITAL LD0.SCBIGGIO1.ST.Ind13.stVal 

TRANSF. GENERAL ALARM DIGITAL LD0.SDBIGGIO1.ST.Ind7.stVal 

WATCHDOG PROTECTION RELAY DIGITAL LD0.LPHD1.PhyHealth.stVal 

V.T. HEALTLY CIRCUIT DIGITAL LD0.SCBIGGIO1.ST.Ind2.stVal 

INTERTRIP SEND TO L.V. SWITCHBOARD DIGITAL LD0.MVGAPC1.ST.SPCSO4.stVal 

K86 TRIPPED DIGITAL LD0.SBBIGGIO1.ST.Ind7.stVal 

Contactor CLOSED AND INSERTED DIGITAL LD0.MVGAPC1.ST.SPCSO8.stVal 

Contactor  OPENED OR ISOLATED DIGITAL LD0.MVGAPC2.ST.SPCSO2.stVal 

MCB'S CLOSED DIGITAL LD0.MVGAPC2.ST.SPCSO3.stVal 

Contactor READY (TCS) DIGITAL LD0.TCSSCBR1.ST.CircAlm.stVal 

Contactor READY TO CLOSE DIGITAL LD0.MVGAPC2.ST.SPCSO1.stVal 

OPENING COMMAND DIGITAL LD0.SPCGAPC1.SPCSO2.stVal 

CLOSING COMMAND DIGITAL LD0.SPCGAPC1.SPCSO1.stVal 

PROTECTION RELAY UNIT 1 HEALTHY DIGITAL LD0.SDBIGGIO1.ST.Ind8.stVal 

SELECTOR SWITCH OF OVERRIDE IN OFF (SIL 
ENABLED) 

DIGITAL LD0.SDBIGGIO1.ST.Ind9.stVal 

Step Description Result Verified by Date 

181  Confirm correct and positive result of 
precommissioning Check Sheet for 
above signals I/O list  

Correct and positive 
results ...................... ☐ 
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5.4.7.7 EMCS MODBUS TCP-IP 

The following signals data type represent the thermal temperature of copper BUS BAR and CABLE Unit of the 
6.6kV SWBD. 

DESCRIPTION 
SLAVE 

ADDRESS 
MODBUS REGISTER UNIT 

TRANSFORMER FEEDER TR-200ED1 "A2" 

Phase L1 ‐ Temperature Detection ‐ cable 
Compart. 

11 40117 ΔT 

Phase L2 ‐ Temperature Detection ‐ cable 
Compart. 

11 40118 ΔT 

Phase L3 ‐ Temperature Detection ‐ cable 
Compart. 

11 40119 ΔT 

Phase L1 ‐ Temperature Detection ‐ Contactor 
Compart. 

11 40120 ΔT 

Phase L2 ‐ Temperature Detection ‐ Contactor 
Compart. 

11 40121 ΔT 

Phase L3 ‐ Temperature Detection ‐ Contactor 
Compart. 

11 40122 ΔT 

Phase L1 ‐ Temperature Detection ‐  

Main Bus Bar 
11 40123 ΔT 

Phase L3 ‐ Temperature Detection ‐ 

Main Bus Bar 
11 40124 ΔT 

 

Step Description Result Verified by Date 

182  Confirm correct and positive result of 
precommissioning Check Sheet for 
above signals I/O list  

Correct and positive 
results ...................... ☐ 
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Supplier: MF TRASFORMATORI SRL PO Number: 1723001697 PO description: MANUAL GLOBE AND PISTON CHECK VALVES Contact name: Mr. Claudio Toniolo

Address: LOC. S. ANNA 22-24 Supplier telephone no: +39 0309636020 Contact mobile no:

CALCINATO - BRESCIA

ITALY E-mail: claudio.toniolo@mftrasformatori.it WEBSITE http://www.mftrasformatori.it
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The equipment consists of the

following units/components
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SPARE PARTS LIST

Document Title Commissioning and 2 years spare parts list

The document relates to HOLLANDSE KUST NOORD WIND PARK Project - Base Load Power Hub (BLPH)
Contract

CW-I-WP4-2023-05
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Description of 

recommended spare parts
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7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

3 1 1 66kV H.V. Terminals 1723001697-EL-TDS-00005 1723001697-EL-DA-00006 1 Epoxy resin R900AR-8-L/J*CS620 NEXANS

4 2 1 6,9kV H.V. Terminals 1723001697-EL-TDS-00005 1723001697-EL-DA-00006 2 Porcellaine UNEL12kV/630A EMC

3 3 1 6,6kV H.V. Terminals 1723001697-EL-TDS-00005 1723001697-EL-DA-00007 1 Porcellaine UNEL12kV/250A EMC

3 4 1 6,6kV H.V. Terminals 1723001697-EL-TDS-00005 1723001697-EL-DA-00008 13 Porcellaine UNEL12kV/250A EMC

5 5 1 420V L.V. Terminals 1723001697-EL-TDS-00005 1723001697-EL-DA-00007 2 Porcellaine DIN1kV/3150A EMC

4 6 1 800V L.V. Terminals 1723001697-EL-TDS-00005 1723001697-EL-DA-00007 2 Porcellaine DIN1kV/630A EMC

1 7 1 Dehydrating breather (Silicagel) 1723001697-EL-TDS-00005 1723001697-EL-DA-00006 6 / ESDB 14C COMEM

1 8 1 Dehydrating breather (Silicagel) 1723001697-EL-TDS-00005 1723001697-EL-DA-00007 11 / EM1DB COMEM

1 9 1 Dehydrating breather (Silicagel) 1723001697-EL-TDS-00005 1723001697-EL-DA-00008 11 / EM1DB COMEM

1 10 1 Buchholz relay 1723001697-EL-TDS-00005 1723001697-EL-DA-00006 12 / BR50 - L COMEM

11 Paint 1723001697-EL-TDS-00005 1723001697-EL-DA-00006 Epoxy paint RAL7031 MF

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

0 1
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