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Part  Chapters neral Configuration — SSE Installations

G Objective: Present all elements covered in the SSE Guidance — Port side, Interface and Ship Side

- Identification of elements common to SSE installation in different configurations for shore power

; - General Description of the functional elements in SSE installations.
S - Coverage from Power Source to Receiving Ship, across the different infrastructure elements
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Part  Chapters neral Configuration — SSE Installations

Objective: Identify and describe all main blocks of a typical reference SSE system

- Identification made at equipment-level

= - Breakdown of SSE system block with a view to best address regulatory framework, project and safety aspects.
t 2. Blocks
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Scope of Applicability of the EMSA Guidance
o~
T A. Power Source - A shore connection system B. Reception Interface —(.o!'mecti_on of thq Ppn Grid C. OPS Central/ Substation — ingludlng Step- :
© can be supplied either from the national grid to the external upstream utility grid. Electricity Down Transformer, Frequency Converter, Main
Q. or a local port internal distributed energy custody transfer Circuit Breaker and Earth Switch

system, through a power frequency
conversion or not, depending on the
application.

D. Port Distribution Network — Port-scale
distribution (either above or underground)

F. Berth Distribution Network — Berth-scale
distribution (close to OPS supply shore
connection)

E. Berth OPS Module — Local OPS Module, close to
supply point at berth - Shore-side protection
transformer, (optional Frequency Converter). Step-
down/Protection Transformation for required ship
voltage supply.

G. Ship-Shore Interface - Shore-to-ship
connection, interface, and control equipment
(cable reel, sockets, communication and control
wires, earth relays) — All mechanisms to ensure
compatibility, connectivity and communication
included in the interface.

H. Receiving Ship OPS Station- Circuit breaker and
onboard receiving earth switch. Where applicable
(if ship’s voltage is different from shore connection
voltage) an onboard transformer to adjust the high
voltage electricity to the ship’s main switchboard
voltage; this transformer is preferably located near
the main switchboard in the engine room.
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Part 1

Part 2

Chapters eral Configuration — SSE Installations
Objective: Describe the main equipment elements present in SSE systems with a view to promote familiarization with the SSE
components
- For each equipment block, highlight the functional role and technical challenges

2. Blocks -

List standards and best practices in relation to the equipment-specific elements .

Power
Conditioning/
Transformers

Cable Management
Systems

Microgeneration

OPS modular
. substations

MEMSA



Part  Chapters eral Configuration — SSE Installations

Objective: Describe some

8 ||,
of the possible topologies § £ g ] g
for shore-power, including shore Side Electricity B |G| comcmmren (B omoie  |[3]| 2 || oer® || & sscobingsngesoi
(| B < I3 shecsion : < % Station
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t . ; I
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Onshore i % \7
- Demonstrate the large b >
variety of possible
topologies for SSE — .
Systems Shoreside E
* Battery
4. SSE Options . Charging
- Provide a break-down (s80) —|
of SSE systems into — —
element components
o L]
for different G, 2P —
Swapping (BS) [ L.
arrangements. : A < eSS /
4
- Support identification
of the applicable shore side :
) regulatory framework e
h d safet =t
a an y EEE
assessment.
- Highlight
opportunities for SSE

arrangements to meet
different user
requirements and port
specificities.
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5. Regulatory
Framework

ity and Interoperablity - Standardization

Objective: Describe the relevant regulatory framework for different SSE systems.

- Describe regulatory framework, including regulations and technical standards
- Identify missing elements in the regulatory framework (see below)

SSE Type

OPS

SBC

HVSC

LvVSC

LVSC - IW

Recreational
Craft/ Marinas

SBC-AC

As OPS — ship-
side charging.

SBC-DC

Interconnectivity Interoperability

IEC 62613-2:2016 IEC/IEEE 80005-1

IEC 60309-5 IEC/IEEE 80005-3

EN 15869-2:2019 (up 125A)
EN 16840: 2017 (above 250A)

IEC 60309-2 tbd

IEC 60309-5/ IEC IEC/IEEE 80005

62613-2 AC series

connection As OPS — ship-side
charging.

Not yet standardized Not yet
standardized

Data Communication

IEC/IEEE 80005-2

IEC/IEEE 80005-2

Possible application
of IEC/IEEE 80005-2

Possibility for future
development for
IEC/IEEE 80005-2 or
1ISO15118

International /EU
Regulatory

IMO OPS Guidelines
EU AFID

Missing

(IEC/IEEE 80005-3
under development)

CCNR
CESNI — ES-TRIN2019

Missing

Missing

MEMSA



Part  Chapters s/ Functional Roles/ Responsibilities

[ Energy Market Regulator ‘

Objective: Provide a high-level identification of | National Energy Competent Authority |
stakeholders involved in SSE projects, decision-

- making and operation.
€
[
a Ts0 DsSO -
- ldentify the different stakeholders involved : j
in SSE projects, decision-making and ' m=——==1=1 o 7
operation. j | | 7
. aMlaMang . | Supplier | Ge‘ors | or2 T01 |
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7. Project and
Feasibility

Objective: Break-down of
the Life Cycle for SSE
Projects.

- Identify the different

steps relevant for SSE
Project, from the first
stages of project
development to actual
operation of the
systems.

Preparedness

<

Planning and Design

A. Establishment of
Collaborative
Environment

B. Scoping

Development of
Regulatory Framework

National Law/ Port Rules

Expertise exchange/
Collaboration

Expert Groups
Communication

Explore Engineering
Concepts

Exploratory Technical
work, Concepts

‘ Pre-Feasibility

Pre-Feasibility Assessment

‘ Business Models

Preliminary assessment of |

business model options

1. Power Demand
Estimations

4. Evaluate Access
to Grid

‘ Ships

| Identify ships to connect + |

operating profiles

‘ Load Curve

Fuel surveys, hourly
estimates

Power Demand
Estimation

| Calculation of max required

SSE installed power

Utility Grid Connection

Identify availability of
Utility Grid connection
point. Assess Feasibility

Additional Power
Sources

Identification of additional
Power Sources, and
Opportunities for
Microgeneration.

Development of

Different engineering

s b/

engineering concept options to address SSE/OPS
5. Engineering options/ alternatives need
Options i
P Identification of key Qe tifylchaliengeslof
hall different options + adapted
challenges strategies for deployment
Safety Risk Analysis, HAziD/ FMECA/HAZ_‘_JP
- . (preferred combinatiion
) considering all options N
6. Safety Risk FMECA + Bow-tie)
Studies Cost-Efficiency analysis Identification of different
for Mitigating cost-efficient risk reduction
measures options
. S Assessment of the different
Technical Feasibility technical feasibility aspects
7. Feasibility o | oL—n™ — — J ———rr -
Analysis CBA, decide Project

Cost Benefit Analysis
and Project Valuation

Valuation technique (NPV,
IRR, Payback, other)

Project — Life-Cycle of SSE Project

|

Engineering, Procurement, Contracting and Construction

EPC2

Operation

8. Detailed
Engineering

Detayling engineering
of preferred option

Production of detailed
engineering do cuments

Parametric Design
variations

| Optimizing preferred option

Deatiled Plans

Detailed Plans for
Construction and
Procurement

9. Tendering &

Breakdown of
equipment and
construction plans

Detailed List of materials,
construction and services

Verification

Procurement Launching of Notification of procurement
procurement and signing purchasing
procedure(s) agreements/ contracts

Definition of Inspection ey e
actory Accep tance Trials
10. and Test Il’l‘an (ITP) and (FAT) and definition
Manufacturing/ certification

Certification/ .

. Integrationand System Integration
Integration

verifications

11. Permitting,
Licensing and
Commissioning

Approvals for
Construction

Approvals from Competent
Authorities/

Permitting and
Licensing for Operation

Permitting and Licensing
process for roll-out of port
service.

12. Business Rules
and Control
Provisions

Develop Business Rules

Business rules developed in
collaborative approach
(Port, SSE operator, etc)

13. Operation

Power management

Develop and Control provisions to verify,
Implement Control Ceninlondmoniion
mp o business rules

Provisions implementation
1" Connection, Repeated

Connection connection,

management Communications, Safety and

lategniy
Developmentand

Implementation of Power
management strategies

14. Life cycle
Management

Maintenance

Planned, Condition-based
and Corrective maintenance.
Maintenance plan and

Modifications,
Adaptation and Growth

Plans for through life
development, Growth
margins/ replacement
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8. Operation

Objective: Provide relevant elements to support SSE
operation procedure, in complement to IMO OPS
Guidelines

- Uses the same structure of the IMO OPS Guidelines in
terms of Operation breakdown.

- Provides diagram flow-charts for operation of SSE
systems in parallel or “black-out” connection.

- For Battery Charging includes concept for operation in
less detailed description (less mature framework).

" Connection .~

Compatibility

48 hrs

24 hrs - Arrival

<

Assessment

Test

OPS Operation — Conceptual Layout

OPERATION FLOW CHART FOR OPS CONNECTION - PT1

1 Ship

Ship requests OPS
Connection

(Form A)

Ship Fills in OPS Technical file i
(Form B)
(attaching all relevant
additional info)
]
I
Ship submits OPS
Technical file Ship confirms no
(Form B) with any changes have
relevant info occurred which
(Certificates for affect the Ship
SSE onboard SSEID.
systems)

]

Assessment

16
Ship side Compatibility

Submit J
1 Technial

infoto ship |
15

Shore

| e ~
Requests Ship SSE | Y 7 Isitthe First 5
Technical File |

(Form B)

Requests
— confirmation of
SSE 1D conditions

1

Portis
responsible for
ensuring
compatibility

o Compatibility Scoping

=

(Check-List in Form €)

re side Compatibility ‘

Shol
Assessment

Confirms
»  technical documents on
compatibility assessment

L
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>
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17
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13
Ship SSE
certificate
Check-List Form D

I Check-List Form D I

certificate

&

Compatibility
Conference

Authorization for |

Connection

L,

Shore SSE ’

]

20
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i [E—
Integration Test ]21
IEC/IEFESD005-1, 10.4.2
IMO Int Guidelines 2.1.2

, STATUS: Connection Ready

Connection Preparation

23

Verification 122
IEC/IEFEBD005-1, 11.2.2
IMO Int Guidelines 2.1.2 J
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Part Chapters

Objective: Identify hazards and Scope for Risk Assessment of SSE systems.

- - Description of different failure modes in SSE systems
‘;‘-’5 - Proposed scope for risk assessment
o
Risk Assessment - Transformer ExPI0§ion . - Synchronisation failure — OPS fails to enter main
Failure Modes in Onshore Power Supply s ol indneloneheain: I . switchboard
- Transformer distortion, loosening or displacement of wiring - Intoxication of passengers onboard
- Frequency Converter High Temperature event/ Fire _ Control failure
- Power failure/ Utility Grid blackout - Loss of CUENE voltage - Transformer Explosion
- Interface Problem — Circuit breaker - Control failure - Transformer Winding Overheating
malfunction - Hardware crash - Transformer distortion, loosening or displacement of
- Control failure - Data errors wiring
- BUS — loss of integrity/ continuity - Operational fZ:1I|UI'e' o - Loss of power cable continuity
- Circuit breaker breakdown/ contact - BUS —loss of integrity/ continuity - Fire in OPS station switchboard
degradation - Overl.oad » - Occupational hazard/ Shock/ Arc/ impact/ other
- Loss of feeder HV cable continuity - CB fail-closed condition - Blackout
- Power Cable failure/loss of continuity
- Occupational hazard
‘ Grid Shore Side Infrastructure Ship-Shore Interface Ship Side
=2 i | iy s— =) —\
I ~ ! \ Legend
~
@ Electrical Power Source
(o] = L ml L] £
- - — Voltage Transformer
t (with earthing resistor)
m =
a . ; - !
—e\fg:tv/e:it;r (Rectifier/Inverter) High Temperature Battery Bank ) gzx:: z: E::Sof\:/aellruhr:a/t::zs el comlisy Socket-Plug connection
p—
e - Connectors overheating Battery Storage
- Control failure/ Power management failure ~ = - Socket-pl}lg (%onnef:tlon Capeeed
- EVRGlve - - - Communication failure IZI Frequency Converter
- Control failure
- Hardware crash i
_ Li-ion Fire - Thermal Runawa - Cable Management System failure — Mechanical failure Rectifier
A Y 1+ - Cable overtension Invert
- Explosion nverter
- Mechanical damage —E} - Loss of feeder power cable continuity
~ Battery Cell deforrgnation - Collision/Interference with ship systems
- CB fail-closed condition =G e e Cable Management System
R - Occupational hazard/ Shock/ Arc/ impact/ other .
- Occupational hazard _ Overcurrent/ [ Protection relays
- Firein CMS unit E Circuit Breaker

9. Safety
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