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1. INTRODUCTION 

1.1 Project Overview 

Crosswind, a Shell and Eneco joint venture, was awarded the tender to develop the offshore Hollandse Kust 

Noord (HKN) wind farm, located 18.5km off the coast of Netherlands near the town of Egmond aan Zee. The 

consortium plans to have HKN operational in 2023 with an installed capacity of 759MW generating at least 

3.3TWh per year. This is sufficient renewable power to supply more than 1 million Dutch households with 

green electricity.  

Offshore wind farms produce intermittent electricity and balancing these dips and peaks and integrating 

this electricity into the national energy system requires new technologies. For this reason, the offshore wind 

farm will include several new technologies that could be implemented at full-scale in the future. The new 

technologies being explored include a floating solar park, a short-duration battery storage as well as long-

term storage via green hydrogen produced by water electrolysis and subsequently consumed in a fuel cell. 

The combination of these individual measures, herein referred to as the Base Load Power Hub (BLPH) will 

ensure a continuous power supply regardless of the wind situation. 

1.2 Project Location 

The Hollandse Kust Noord (HKN) wind farm is located 18.5km off the coast of the Netherlands near the town 

of Egmond aan Zee. 

 

           
                                       Figure 1 - HOLLANDSE KUST NOORD WIND PARK Location Map 
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                                                                     Figure 2 - Wind Park Details 

The wind farm will consist of No. 69 x 11.5MW wind turbine generators each to be installed on a dedicated 

monopile structure. A 70th monopile is located on coordinates E 590719.1, N 5841602.3 and is reserved for 

installing the platform accommodating the BLPH. The monopile structure was designed and installed by Van 

Oord Offshore Wind (VooW) and therefore not part of the BLPH scope. 

1.3 Project Concept 

All components included in the BLPH will be integrated onshore on a topsides and installed in an offshore 

location within the boundaries of the HKN wind farm. At its simplest, the BLPH will store energy during 

periods of high electricity generation from renewable sources (a wind turbine generator and the floating 

solar PV farm) and release it during periods of low generation. In practice. It is expected that the energy 

stored will supplement generation from renewable sources to ensure that at least 1.0MW of power is 

exported to the electrical grid regardless of wind/solar availability.  
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                                                                            Figure 3 – BLPH Concept 

 

Electricity in the BLPH will be stored in the form of electrons in a battery energy storage system (BESS) as 

well as converted into green hydrogen via water electrolysis. When the power output from the connecting 

wind turbine drops to below 1 MWe, the BLPH will return its stored energy to supplement the remaining 

power output. This will be by discharging the BESS, while stored hydrogen will be converted back into 

electricity using a fuel cell to extend the discharge duration.  

The purpose of the BLPH is to function as a testbed for the integration of energy storage technologies with 

renewable generation. It is expected that equipment installed on the BLPH will operate as Normally 

Unmanned Installation for at least two (2) years with no or minimal maintenance and it will have its own 

independent control room with the ability to communicate with Crosswind’s control room. 

 

2. DOCUMENT SCOPE AND PURPOSE 
 

The WEF starts with the “End In Mind” and looks to ensure that the Commissioning and Start Up sequence 

becomes the backbone of the integrated project plan, ensuring design, logistics, construction and 

commissioning aligned to meet project goal & milestones.   

 

It identifies sequence drivers, logic, and interfaces and supports probabilistic contingency analysis of the 

schedule. 
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82-00  MV 6.6 kV Switchboard (SG-100D1)

82-10  Power Transformer 1.25 MVA (1BT1 BESS)

82-20  Power Transformer 3.15 MVA (T4 ELECTROLYSER)

82-30  Power Transformer 1.25 MVA (TA30 FUEL CELL)

82-40  Power Transformer 1.6 MVA (TR-200DE1)

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

83-00  400 V Switchboard & Connection Box (SG-200N1)

83-10  400 V Switchboard Solar (SG-200D2)

83-20  400/230 V Switchboard (DP-200N1)

83-30  Solar PV Package 0.5 MW

83-35 to 37  Emergency Lighting

83-40 to 43  Normal Lighting

83-50  Welding Sockets

83-30  Power Sockets

83-60  Cathodic Protection

83-30  Electrical Heat Tracing

85-00  BESS Package (A-85000)

84-00  DC 10KVA UPS System (UP-200F1)

84-20  AC 35KVA UPS System (UP-200F3)

84-20  AC 15KVA UPS System (UP-200F4)

83-70  Temporary Diesel Generator

80-00  Hydrogen Fuel Cell Package (A-80000)

82-70  ELECTROLYSER Rectifier

87-10  Process Control System (PCS)

78-00  Emergency Shutdown System (SIS)

70-00  Fire & Gas Control System (F*G)

x
x

SWIM LANE NOT 

ASSIGNEDx
x

RFC

RFC

P
ro

c
e
s

s
 S

y
s
te

m
s

x
x SWIM LANE NOT 

ASSIGNED

2
0

-

0
0 Electrolyser Package (A-

20000)

x
x

2
5

-

0
2 Hydrogen Storage 

Vessel B (V-20001B)

2
5

-

0
1 Hydrogen Storage 

Vessel A (V-20001A)

2
5

-

0
3 Hydrogen Storage 

Vessel C (V-20001C)

2
5

-

0
5 Hydrogen Storage 

Vessel E (V-20001E)

2
5

-

0
4 Hydrogen Storage 

Vessel D (V-20001D)

2
5

-

0
6 Hydrogen Storage 

Vessel F (V-20001F)

2
5

-

0
8 Hydrogen Storage 

Vessels Header (Outlet)

2
5

-

0
7 Hydrogen Storage 

Vessels Header (Inlet)

2
5

-

1
0

ELECTROLYSER

Hydrogen Purification 

Package

ELECTROLYSER

Stacks & BOP2
5

-

1
1

SWIM LANE NOT 

ASSIGNED

P
ro

c
e
s

s
 S

u
p

p
o

rt
 S

y
s

te
m

s

SWIM LANE NOT 

ASSIGNED

SWIM LANE NOT 

ASSIGNED

4
3

-

0
1

4
4

-

0
0

x
x SWIM LANE NOT 

ASSIGNED

SWIM LANE NOT 

ASSIGNED

SWIM LANE NOT 

ASSIGNED

x
x

x
x

4
3

-

0
0 Hydrogen Vent Header & 

Drum System

SWIM LANE NOT 

ASSIGNED

U
ti

li
ty

 S
y
s

te
m

s

X
X SWIM LANE NOT 

ASSIGNED

5
0

-

0
0 Seawater Intake System 

(Lifting Pumps) 

5
0

-

1
0 Water Desalination 

Package & Distribution

5
5

-

0
0 Waste Water (WW) 

Disposal

5
0

-

1
1 Non-Oxidant Biocide

5
5

-

0
1 Waste Water Brine 

Discharge System

6
3

-

3
0 Instrument Air 

Distribution Network

6
3

-

0
0 Instrument Air Package 

(A-63000)

6
4

-

0
0 Nitrogen Generator 

Package (U-6400)

x
x SWIM LANE NOT 

ASSIGNED

6
4

-

1
0 Nitrogen Distribution 

Network

x
x SWIM LANE NOT 

ASSIGNED

9
9

-

0
0 Crane

7
7

-

1
0 HVAC HV/MV Switchgear 

Room B-100 

7
7

-

2
0 HVAC LV Switchgear 

Room B-200

HVAC UPS Equipment 

Room B-300

HVAC I&T Equipment 

Room B-400

7
7

-

3
0

7
7

-

4
0

7
7

-

5
0 ELECTROLYSER

HVAC Package

ELECTROLYSER

Water Treatment 

Package

5
5

-

1
0

x
x

SWIM LANE NOT 

ASSIGNEDX
X

Non Hazardous Open 

Drain Collection5
6

-

1
1

TEMPORARY WATER 

SUPPLYT
B

C

SWIM LANE NOT 

ASSIGNED

S
a
fe

ty
 &

 L
if

e
 S

u
p

p
o

rt
 S

y
s
te

m
s

7
0

-

1
0

-1
8

F&G Field Devices

7
0

-

2
0 Fire Extinguishers

7
6

-

3
0 Life Raft

X
X SWIM LANE NOT 

ASSIGNED

7
6

-

4
0 Escape Provision

X
X SWIM LANE NOT 

ASSIGNED

7
6

-

5
0 Personal Protection

7
9

-

1
0

-1
5

ESD (SIS) Pushbuttons

x
x SWIM LANE NOT 

ASSIGNED

7
9

-

0
0 Emergency Shutdown 

Systems (SIS)

8
7

-

1
0 Process Control Systems 

(PCS)

7
0

-

0
0 Fire & Gas Control 

Systems (F&G)

T
e
le

c
o

m
s
, 
C

o
n

tr
o

l 
&

 S
a
fe

g
u

a
rd

in
g

 S
y

s
te

m
s

8
6

-

0
0 Data Networks

x
x SWIM LANE NOT 

ASSIGNED

8
7

-

0
0 Electrical Monitoring & 

Control System (EMCS)

8
8

-

0
0 Earthing and Lightning 

Protection

8
7

-

5
0 OER & CCR ONSHORE

8
6

-

4
0 VHF & UHF Radio

8
6

-

6
0 Surveillance Systems

Devices

T
B

C

Fuel Cell UCP

7
2

-

0
0 NAVAIDS & 

Field Devices

8
5

-

0
1 HVAC UCP’s

(4 off)

2
0

-

0
1 ELECTROLYSER

 UCP

7
7

-

5
1 ELECTROLYSER

HVAC UCP

ELECTROLYSER

Water Treatment UCP

ELECTROLYSER

VSD

5
5

-

1
1

2
0

-

0
2

5
0

-

1
0

U Water Treatment 

Package UCP

6
3

-

0
0

U Instrument Air 

Package UCP

6
4

-

0
0

U Nitrogen Generation 

System UCP

Fiber Optic Links

8
6

-

2
0

SWIM LANE NOT 

ASSIGNEDx
x

Power Transformer 1.6 

MVA (TR-200DE1)8
2

-

4
0

8
1

-

0
0 66 kV Subsea Cable

8
1

-

1
0 GIS 66 kV (HNA6-AFA70)

Power Transformer 7 

MVA (TR-100AD1)

BESS Package (A-85000)

DC 10 kVA UPS System 

(UP-200F1)

8
2

-

2
0

Power Transformer 3.15 

MVA (T4 

ELECTROLYSER)

8
2

-

3
0

Solar PV Package Power 

Transformer 0.5 MVA 

(TR-200ED1) 

400 V Switchboard & 

Connection Box (SG-

200N1)

400 V Switchboard Solar 

(SG-200D2)

8
3

-

0
0

8
2

-

5
0

Emergency Lighting

MV 6.6 kV Switchboard 

(SG-100D1)

Power Transformer 1.25 

MVA (1BT1 BESS)

8
3

-

1
0

8
3

-

3
5

-3
7

8
1

-

2
0

8
2

-

0
0

8
2

-

1
0

Electrical Heat Tracing

Cathodic Protection

Power Sockets

Welding Sockets

400/230 V Switchboard 

(DP-200N1)8
3

-

2
0

Solar PV Package 0.5 

MW8
3

-

3
0

Normal Lighting

E
le

c
tr

ic
a
l 

S
y
s
te

m
s

Power Transformer 1.25 

MVA (TA30 FUEL CELL)

8
3

-

4
0

-4
3

8
3

-

6
0

8
3

-

5
0

8
3

-

5
5

8
3

-

6
5

8
5

-

0
0

8
4

-

0
0

x
x

8
4

-

2
0

8
3

-

7
5

SWIM LANE NOT 

ASSIGNED

AC 15 kVA UPS System 

(UP-200F4)

Temporary Diesel 

Generator

SWIM LANE NOT 

ASSIGNED

SWIM LANE NOT 

ASSIGNED

ELECTROLYSER

Rectifier

x
x

8
2

-

7
0

Hydrogen Fuel Cell 

Package (A-80000)8
0

-

0
0

8
4

-

1
0 AC 35 kVA UPS System 

(UP-200F3)

x
x

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNEDSWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

PERFORMANCE & 

INTEGRATED TESTING

SU 1 SU 2 SU 3 SU 4 SU 5 SU 6 SU 7 SU 8

This is the Mode Select Testing, detailed steps will be written in the OTP Onshore 

Performance & Integrated Test Procedure – estimated duration of 18 days.  

See also the P6 Plan.

SU 9

Isolations

Isolations RFSA

Isolations

RFSAIsolations

Preservation

Preservation RFSA

Isolations

Isolations RFSA

Preservation

Preservation

Preservation

Preservation

RFSA

RFSA

RFSA

84-00  Data Networks

87-00  Electrical Monitoring & Control System (EMCS)

87-50  DER & CCR ONSHORE

88-00  Earthing and Lighting Protection

86-10  VHF & UHF Radio

80-00U  Fuel Cell UCP

86-50  Surveillance System Devices

72-00  NAVAIDS & Field Devices

85-01  HVAC UCP’s (4 OFF)

50-10U  Water Treatment Package UCP

63-00U  Instrument Air Package UCP

64-00U  Nitrogen Generator System UCP

20-01  ELECTROLYSER UCP

77-51  ELECTROLYSER HVAC UCP

55-11  ELECTROLYSER Water Treatment UCP

20-02  ELECTROLYSER VSD

26-20  Fiber Optic Links

87-10  Process Control System (PCS)

78-00  Emergency Shutdown System (SIS)

70-00  Fire & Gas Control System (F*G)

84-00  Data Networks

87-00  Electrical Monitoring & Control System (EMCS)

87-50  DER & CCR ONSHORE

88-00  Earthing and Lighting Protection

86-10  VHF & UHF  Radio

80-00U  Fuel Cell UCP

86-50  Surveillance System 

Devices

85-01  HVAC UCP’s (4 OFF)

50-10U  Water Treatment Package UCP

63-00U  Instrument Air Package UCP

64-00U  Nitrogen Generator System UCP

20-01  ELECTROLYSER UCP

77-51  ELECTROLYSER HVAC UCP

55-11  ELECTROLYSER Water Treatment UCP

20-02  ELECTROLYSER VSD

26-20  Fibber Optic Links

70-10 to 18  F&G Field Devices 

70-20  Fire Extinguishers

76-30  Life Raft

76-40  Escape Provision

76-50  Personnel Protection

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

70-10 to 18  F&G Field Devices 

70-20  Fire Extinguishers

76-30  Life Raft

76-40  Escape Provision

76-50  Personnel Protection

79-10 to 15 ESD (SIS) Pushbuttons

TBC  TEMPORARY WATER SUPPLY

56-11  Non Hazardous Open Drain Collection

50-00  Seawater Intake System *Lifting Pumps)

50-40  Water Desalination Package & Distribution

50-11  Non-Oxidant Biocide

63-00  Instrument Air Package (A-6300)

63-30  Instrument Air Distribution System

64-00  Nitrogen Generation Package *U-6400)

64-10  Nitrogen Distribution System

55-00  Waste Water (WW) Disposal

55-01  Waste Water Brine Discharge System

72-10  HVAC HV/MV Switchgear Room B-100

77-20  HVAC LV Switchgear Room B-200

77-40  HVAC I&T Equipment Room B-400

77-50  ELECTROLYSER HVAC Package

55-10  ELOCTROLYSER Water Treatment Package

77-30  HVAC LV Switchgear Room B-300

99-00  Crane

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

43-00  Hydrogen Vent Header & Drum System

SWIM LANE NOT ASSIGNEDSWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

TBC  TEMPORARY WATER SUPPLY

56-11  Non Hazardous Open Drain Collection

50-00  Seawater Intake System *Lifting Pumps)

50-40  Water Desalination Package & Distribution

50-11  Non-Oxidant Biocide

63-00  Instrument Air Package (A-6300)

63-30  Instrument Air Distribution System

64-00  Nitrogen Generation Package *U-6400)

64-10  Nitrogen Distribution System

55-00  Waste Water (WW) Disposal

55-01  Waste Water Brine Discharge System

72-10  HVAC HV/MV Switchgear Room B-100

77-20  HVAC LV Switchgear Room B-200

77-40  HVAC I&T Equipment Room B-400

77-50  ELECTROLYSER HVAC Package

55-10  ELOCTROLYSER Water Treatment Package

77-30  HVAC UPS Equipment Room B-300

99-00  Crane

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

43-00  Hydrogen Vent Header & Drum System

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

20-00  Electrolyser Package (A-20000)

26-01  Hydrogen Storage Vessel A (V-20001A)

26-02  Hydrogen Storage Vessel B (V-20001B)

26-013 Hydrogen Storage Vessel C (V-20001C)

26-04  Hydrogen Storage Vessel D (V-20001D)

26-05  Hydrogen Storage Vessel E (V-20001E)

26-06  Hydrogen Storage Vessel F (V-20001F)

26-07  Hydrogen Storage Vessels Header (Inlet)

26-08  Hydrogen Storage Vessels Header (Outlet)

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

25-10  ELECTROLYSER Hydrogen Purification Package

75-11  ELECTROLYSER Sracks & BOP

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

20-00  Electrolyser Package (A-20000)

26-01  Hydrogen Storage Vessel A (V-20001A)

26-02  Hydrogen Storage Vessel B (V-20001B)

26-013 Hydrogen Storage Vessel C (V-20001C)

26-04  Hydrogen Storage Vessel D (V-20001D)

26-05  Hydrogen Storage Vessel E (V-20001E)

26-06  Hydrogen Storage Vessel F (V-20001F)

26-07  Hydrogen Storage Vessels Header (Inlet)

26-08  Hydrogen Storage Vessels Header (Outlet)

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

25-10  ELECTROLYSER Hydrogen 

Purification Package

75-11  ELECTROLYSER Sracks & BOP

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

Isolations Preservation RFSA

Isolations

Isolations RFSA

Isolations

RFSAIsolations

Preservation

Preservation RFSA

Isolations

Isolations RFSA

Preservation

Preservation

Preservation

Preservation

RFSA

RFSA

Isolations Preservation RFSA

Isolations

Isolations

Isolations

RFSA

Isolations

Preservation

Preservation

RFSA

Isolations

Isolations

RFSA

Preservation

Preservation

Preservation

Preservation

RFSA

RFSA

Isolations Preservation

RFSA

Isolations

Isolations

RFSA

Isolations

RFSA

Isolations

Preservation

Preservation

RFSA

Isolations

Isolations

RFSA

Preservation

Preservation

Preservation

Preservation

RFSA

RFSA

Isolations Preservation

RFSA

Isolations

Isolations

RFSA

Isolations

RFSA

Isolations

Preservation

Preservation

RFSA

Isolations

Preservation

Preservation

Preservation

RFSA

RFSA

Isolations Preservation

RFSA

Isolations Preservation

RFSA

Isolations Preservation

RFSA

RFSA

Isolations

Isolations RFSA

Isolations

RFSA
Isolations

Preservation

Preservation RFSA

Isolations

Isolations RFSA

Preservation

Preservation

Preservation

Preservation

RFSA

RFSA

Isolations Preservation RFSA

Isolations

Isolations RFSA

Isolations

RFSAIsolations

Preservation

Preservation RFSA

Isolations

Preservation

Preservation

Preservation RFSA

RFSA

Isolations Preservation RFSA

Isolations

Isolations RFSA

Isolations

RFSAIsolations

Preservation

Preservation RFSA

Isolations

Preservation

Preservation

Preservation RFSA

RFSA

Isolations Preservation RFSA

Isolations Preservation RFSA

Isolations Preservation RFSA

Isolations

Isolations RFSAPreservation

Isolations Preservation

Preservation RFSA

RFSA

Isolations Preservation RFSA

Isolations

Isolations RFSA

Isolations

RFSAIsolations

Preservation

Preservation RFSA

Isolations

Preservation

Preservation

Preservation RFSA

RFSA

Isolations Preservation RFSA

Isolations

Isolations RFSA

Isolations

RFSAIsolations

Preservation

Preservation RFSA

Isolations

Preservation

Preservation

Preservation RFSA

RFSA

Isolations Preservation
RFSA

Isolations RFSA

RFSAIsolations

Preservation

Preservation

Isolations Preservation
RFSA

Isolations Preservation RFSA

Isolations

Isolations RFSA

Isolations

Preservation

Preservation RFSA

Isolations Preservation

Preservation RFSA

RFSA

Isolations

Isolations RFSA

Isolations

RFSAIsolations

Preservation

Preservation RFSA

Isolations

Preservation

Preservation

Preservation RFSA

RFSA

Isolations Preservation
RFSA

Isolations Preservation RFSA

Integrated / Performance Testing BLPH

15/07/2024 Issue for Review (IFR) A. Iveson O.Amadei M.Brunelli

79-10 to 15 ESD (SIS) Pushbuttons

SWIM LANE NOT ASSIGNED SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED SWIM LANE NOT ASSIGNED

72-00  NAVAIDS & Field Devices

RFC

RFC

RFC

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED
SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

SWIM LANE NOT ASSIGNED

MODE 1

25/06/2025 1 Approved For Construction (AFC) A. Iveson O.Amadei M.Brunelli

SU1 SEQUENCE 1 MODE 7 RESEARCH, MODE 8 MAINTENANCE - 

ELECTROLYSER

SU2 SEQUENCE 1 - MODE 7 RESEARCH, MODE 8 MAINTENANCE - 

BESS

SU3

SU4

SU5

SU6

SU7

SU8

SU9

SEQUENCE 1 - MODE 3 EXPORT BESS OK, FC INHIBITED, MODE 2 

HOT STANDBY

SEQUENCE 1 - MODE 3 EXPORT BESS OK, FC OK, MODE 2 HOT 

STANDBY

SEQUENCE 1 - MODE 7 RESEARCH, MODE 8 MAINTENANCE – 

FUEL CELL

SEQUENCE 1 - MODE 4 COLD STANDBY, MODE 3 EXPORT, MODE 4 

COLD STANDBY

SEQUENCE 1 - MODE 3 EXPORT, NOT GRID TIED, MODE 4A EMERGENCY, 

MODE 5 POWER OUT

SEQUENCE 2 - MODE 4 COLD STANDBY, MODE 1B NOT ABLE TO CHARGE, 

MODE 1A IMPORT

SEQUENCE 2 – MODE 2 HOT STANDBY, HNA5 NOT HEALTHY, MODE 0 IDLE, 

MODE 2 HOIT STANDBY
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