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|. Background

Emission at Ports

Emissions of CO2 in five Different
Operational Models from Ships to Ports

O In fairway channel

S Atanchor

O 1In port basin

O Manoeuvring

DAt berth
Port Emissions from Auxiliary Engines (ton)
Emissions At Sea Maneuverin Hoteling
| g
NOx 50 160 721
S02 27 86 383
Cco2 2861 9156 41615
voc 2 5 235
PM 2 5 235
co 2 7 32

Source: https.//safetydsea.com/cm-cold-ironing-the-role-of-ports-in-reducing-
shipping-emissions/

”

Source: State of California ARB, “Diesel PM Exposure Assessment

1.6

14

1.2 1

ing
Cold-Ironing

Total Reductions are
2,400 Tons

TPD

0.8 1
0.6 1
Hotelling with
04 Cold-lroning

0.2 1

2008 2010 2015 2020

Hoteling emissions contribute 34% of
total diesel Particulate Matter (PM)

Health risk to the residents in the
surrounding communities

. I



|. Background

What is OPS?

Port of Los Angeles

\l/
/1N

Lighting, air conditioning,
i

etc. required during berth
< Shoreside Electricity




|. Background

How does OPS work?

N
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|. Background

Environmental Benefits of OPS (1)

Mean AE emissions Power station Reduction (%)
(g/kWhe) emissions (g/kWhe)

NO, 14.1 1.2 91.6

CcO 0.9 0.2 75.6

SO, 2.2 1.2 45.8

CO, 718.6 542.6 245

Source: William J. Hall, “Assessment of CO2 and priority pollutant reduction by installation of shoreside power”, 2010

Improve Air Quality of the Port city ‘.l%i % _+. %‘
o o0 oo o o0 Ed
Ox

Fuel-cost Savings for on-board units o 1
. . H i il u i W brid fu u i ull ric after
RedUCtlon Of Vlbratlons on board Eflff:ﬁa Fonsumption ne ::ter mn;;rcnc::ti:np:?a:jh En;;:lrsﬁztatfuanfguh
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|. Background

Environmental Benefits of OPS (2)

Name Economic Costs Environmental Benefits

California  $23.73 million in Proposition 1B funding Reduced emissions by up to
from the State of California for shore 75% since 2005
power at 10 berths

Seattle $1.49 million ARRA grant; $1.4 million Annual CO2 emissions cut by
EPA grant to install shore power up to 36%
infrastructure at the TOTE Terminal

Source: US Environmental Protection Agency g



|. Background

Future of OPS: Electric and Autonomous Ships

MSC 101/24 (2019)

-~ E
MMMMMM
SmamizaTion

MARITIME SAFETY COMMITTEE MSC 101/24
101st session 12 July 2019
Agenda item 24 Original: ENGLISH

REPORT OF THE MARITIME SAFETY COMMITTEE
ON ITS 101ST SESSION

Electric & Hybrid Ships Autonomous Ships

2 DECISIONS OF OTHER IMO BODIES 6

3 CONSIDERATION AND ADOPTION OF AMENDMENTS TO 6
MANDATORY INSTRUMENTS

Average fuel Cost Optimized operations 4 MEASURES TO ENHANCE MARITIME SECURITY 21

. . 5 REGULATORY SCOPING EXERCISE FOR THE USE OF MARITIME 24
d . 5 6 (y u SI n r.ea | tl m e d ata AUTONOMOUS SURFACE SHIPS (MASS)
re u Ct I O n 0 g 6 GOAL-BASED NEW SHIP CONSTRUCTION STANDARDS 27
7 SAFETY MEASURES FOR NON-SOLAS SHIPS OPERATING IN 29
POLAR WATERS
8 DEVELOPMENT OF FURTHER MEASURES TO ENHANCE THE 32

SAFETY OF SHIPS RELATING TO THE USE OF FUEL OIL

: : , T

Aligned with IMQ’s 2050 Commercialization to o cakct oF carcoes Ao couTAeRs .
(report of the fifth session of the Sub-Committee)

decarbonization targets begin in 2025 O e “

11 NAVIGATION, COMMUNICATIONS AND SEARCH AND RESCUE 43
(report of the sixth session of the Sub-Committee)

12 SHIP DESIGN AND CONSTRUCTION 49
(report of the sixth session of the Sub-Committee)

13 POLLUTION PREVENTION AND RESPONSE 54
(matters emanating from the sixth session of the Sub-Committee)

1AMSC\101\MSC 101-24.docx.

@ e

NeCeSSity Of an *  Regulatory Scoping Exercise For The Use Of
Maritime Autonomous Surface Ships (MASS)
OnShOre power System *  Goal-Based New Ship Construction Standards

Source: W. Litwin, “Experimental Research on the Energy Efficiency of a Parallel Hybrid Drive for an Inland Ship”, MDPI, 2019. 9



|. Background

Limitation (1): Price

Cost of
Transmission

$1 million -
$3 million

Capital Costs:

Ship Retrofits and Shore-side Infrastructure

Operating Costs:

Energy, labor and routine maintenance

Victoria | Hanjin | .. 00CL |Chiguita Chevron Alaskan Ansac .
Bridge | Paris Lihue California | Joy Ecstasy Washington Groton Frontier | Harmony Pyxis | Thorseggen
Total calls per | 10 16 8 25 52 16 24 15 1 9 21
year
AverageBerth | 0 | 3 | 121 & | 1 32 56 3 60 17 48
Time (hrs/call)
Average Power
Demand at 600 4,800 | 1,700 5,200 3,500 | 7,000 2,300 300 3,780 600 1,510 600
Berth (kW)
Total Annual
Power Use 03 3.0 13 5.0 5.8 38 1.1 0.4 1.8 0.0 0.2 0.6
(Million kW-hr)
Cost
Effectiveness $87 $15 $37 §11 $n $9 $44 $42 $15 $426 $38 $90
(81,000/ton)
Ranking 10 5 6 3 2 1 9 8 4 12 7 11
Cost-Sffezhve No Yes No | Yes Yes Yes No No Yes No No No

Source: Ronald Ssali, Ship-port interface: analysis

of the cost-effectiveness of cold ironing at

Mombasa Port, World Maritime University, 2018.

Source: Environ “Cold Ironing Cost
Effectiveness”

o I



|. Background

Limitation (2): Sources of Energy

Energy Mix

Estimated

(€][€
Emissions
by OPS

Port Country  _Cogl _Fuel Nuclear RES Others EFgrid'
and (including (including co; S0, NO, PM2.5
LNG Hydro) waste, (e/kWh)  (g/kWh)  (e/kWh) (e/kWh)
imports)
Los USA 04 611 8.6 234 6.5 251.1 0.045 0.091 0.002
Angeles (California)
Virginia USA 26.9 29,1 39 5 0 397.7 (.408 0.318 (.003
(Virginia)
Juneau USA el 325 27.6 8.1 0.1 Y S | Wb 01318 NA
(Alaska)
Seattle USA 58 98 82 76.1 0.1 101.7 0.045 0.045 NA
(Washington)
Felixstowe UK 43 401 15.3 10 0.9 388.8 0.3 0.7 0.049
Gothenburg Sweden 03 05 43 54.3 1.8 10.5 0.0069 0.03
Hamburg Germany 346 11.6 19.1 313 1.1 424.9 0.211 0.577 0.052
I

Without sustainable source of electricity generation,
environmental benefits of OPS could be negligible.

Source: Zis, T. P., “Prospects of cold ironing as an emissions reduction option”, p119, 2019. 11

Fuel



!
X 2o/IMO=3|

B/ The Mock IMO Assembly

2 PROBLEM ANALYSIS
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Il. Problem Analysis

Overall Dilemma

Which Entity would Initiate Investment for OPS Implementation?

Ports

Shore-side Collaboration Regular Report on Management

Compliance

Port States

Environmental Regulation

- I



Il. Problem Analysis

High Possibility
for Accidents

[} N
AN \\‘

YS Port, China
Accident in OPS
Equipment

Why?

The absence of
Universal Safety Guidelines

INTERNATIONAL E
MARITIME
ORGANIZATION

MARITIME SAFETY COMMITTEE MSC 98/20/7

98th session 7 March 2017

Agenda item 20 Original: ENGLISH
WORK PROGRAMME

Proposal for a new output to develop safety standards for cold ironing of vessels and
guidance on safe operation of On-shore Power Supply (OPS) service in port

Submitted by China

SUMMARY

Executive summary: This document proposes a new output to develop safety standards
for cold ironing of vessels and guidance on safe operation of
On-shore Power Supply (OPS) service in port

Strategic direction: 5.2
High-level action: 5.21
Output: No related provisions

Action to be taken: Paragraph 24

Related documents:  No related documents

Introduction

1 This document is submitted in accordance with paragraph 4.6 of the Organization and
method of work of the Maritime Safety Committee and the Marine Environment Protection
Committee and their subsidiary bodies (MSC-MEPC.1/Circ.5) and proposes a new output to
develop safety standards for cold ironing of vessels and guidance on safe operation of OPS
service in port.

IMO’s objectives

Ineffective communication between vessels
and the shore power supplier

Insufficient maintenance of shore-side
electricity frequency Converter

Lack of personnel training

MSC 98/20/7

. I



Il. Problem Analysis

Problem 1: Safety and Standardization

* Compatibility of Voltage
and Frequency
e Shore Distribution System
Electrical * Shore-to-Ship Connection
Factors Equipment

* Transformers / Reactors

* Rotating Convertors

* Ship Distribution System

MSC 98/20/7 (2017
( ) * Placement of the Plug

Connection
* Possibility of Power Loss due
to Ununified System Design
* Cable and Cable Reels Design

Proposal by China on safety guidelines (2017) ! ical
Assigned SSE sub-committee to produce draft Practica
guidelines, currently pending approval of MSC. | Elements

Limited to operational guidelines

- I



Il. Problem Analysis

Problem 2: Absence of Mandatory Regulations (1)

INTERNATIONAL MARITIME ORGANIZATION @ E

Mo

ENVIRONMENT PROTECTION
TEE

PREVENTION OF AIR POLLUTION FROM SHIPS

Standardization of On-Shore Power Supply

MEPC 55/4/13 (Standardization
of On-Shore Power Supply)

“In order to make this benefit real, the
requirement should be included in the
revised MARPOL Annex VI as the
appropriate instrument to regulate
prevention of air pollution from
international shipping. .”

MEPC 55/23 (Report of MEPC)

“However, the Committee also agreed that
there were still technical issues to be solved
and that the Committee should wait until the
standard was finalized before any decision for
inclusion in the revised MARPOL Annex VI
should be taken.”

- I



Il. Problem Analysis

Problem 2: Absence of Mandatory Regulations (2)

wepc suza
E Page 25
| e 454 The Commites recalied sio that MESC: 50 had noied he nformation 5
IS0 (MEPC 594117 concering e it of g sncardeston vk w50 228
o the shore iy of o o port (e wonirg). 150 2 G
ety o LIRS 820853763005,
MARINE ENVIRONMENT PROTECTION PG suus
Conmee o012 455 The Commites corsidersd document MEPC SAWS) (Secretmiat] peesenting
G sstaion Orgner ENGLSH ki e Geracprt o 2 e alorl s, 273 e vy 2y o
Agenda item 4 ports with berths that can prowide an on-shore power sigply 1o an approprately equipped
B
AIR POLLUTION AND ENERGY EFFICIENCY
456 The Commiiee roted the infomatn tht 15O had published n on-shors power
naore power supply Seoply (ol o) stncir ISONECIEEE 800051 in by 2013, and ot = bt of poss
Prbvelg onshere paswer Supely 3 avalatie on e IAPH webele a5 et i In docarent
Nota by the Secrotartat iy
e 457 The majority was o the vew that perts ecuipped wh cnahor power supply are
Smtec 2 meandatory e o e o Shore Powes SupthY Rt ok e Seveloped
Executive summary:  This document presents updated information on the development W g

and availability of onshore power supply for international shipping 458 The Commities agreed to rquest the Secretiat i Gaseminale e information
TSy relating to the on-share power supply, ©.5. lists of relevant standards and ports
Strategic direction: 7.3 shore power supply 3s MEPC. 1/Circ.794.

High-level action: 7.3 s o

Pecnsd oupdt: (] A, oo Commin vl ok ST Vit i it
i MARPOL Annex VI incorparating 3 new chapter 4 on regulaticns on energy eficency for

Actonobe e Romomeh 1 Which makes. he EEDI mandaicry for new shios, and the SEEMP for ail chips

Related documents: MEPC BV/INF12; MEPC 50/4/11; MEPC 55/4/6, MEPC 58/4/13, (MEPC 6224, paragraph 8.111).

MEPC 54/473 and MEPC 54/4/10

480 The Commitus recalled aieo that UEPC £ had sopted four sets of mportant
et

chapter 4 of MARPOL Annex VI
General lines and uified o intecpestaions o be developed a2 soon 2=
of the = whics Wi e ks e

hore Power Supply (OPS) technology is known by a variety of names
“Atternative Maritime Power (AMP)", “Cold

Unified interpretations for chapter 4 of MARPOL Anex VI
dioxide through ships at berth replacing onboard-generated power from diesel awdliary

engines with electricity supplied by the shore. Definition of “new ships* for Phases 1, 2 and 3, and *major conversion”
The Intermational Asscciation of Ports and Harbours (IAPH) provided information to 481 The Commeiee noted that MEPC 63 had considerea douments MEPC 63419
‘Ciimate Infiative (MEPC 61/INF.12) and the establishment in (o) and MEPC €3 12 (ACS) socking interpretation of She teums ew shipe” for
 an Onshore Pawer Supply (OPS) website (hitp./www.ops.wpcl.nl) to provide a1 . it ks it I St G20 ot WARPOL vtk
oing vesseis and shore installations. The webslte s MEPC 63 agreed that 3 ursfied interpretation for “major conversion” should be developed
authorities, teminal operators and _shi companies using document MEPC 634/12 (IACS) as basis. kg 1k et commnts s 1n
9 inoducton of xpansion of i technology. it provides nformation on rumerous document MEPC 63419 (Chirm), and invited IACS o deveiop a draft unified nterpretation
s power generaon, volage and requency, safety and and submit t 1o MEPC 64 for considesation (MEPC 6323, paragraph 4.24)

ocit, Cost, mplemantaton, ports Uhing OPS: o

482 The Conmites considers document MEPC 6414112 (ACS) providng drat undied
Provision of onshore power supply interpretation for the definition of “new shi 2 and 3 of the EEDI framework
g o g sl ool g two possble
World Ports Climate Inftiative (WPCI) website (hitp:/Wpcl iaphworidports.org/) intecpretations for the defirtion of new ships based on the defirabion of new ships for Phase 0.
Fianithas et thers s an Increating Provion of Snanare POWer symarne i Nerth Aeroa

WErCeTai e

MEPC 64/4/3 (Update by Secretariat) MEPC 64/23 (Report of MEPC)

“The Committee is invited to consider the “The majority was of the view that ports

information provided on the development equipped with on-shore power supply are

and increasing availability of onshore power limited and mandatory requirements for

supply for international shipping and to take the on-shore power supply should not be
action as appropriate.” developed at this stage.”

17




Il. Problem Analysis

Problem 2: Absence of Mandatory Regulations (3)

Lack of tangible outcomes even after MEPC 64

2015, Secretariat 2016, CESA

I sesrmronas E

MO === = e

MARINE ENVIRONMENT PROTECTION MEPC oo

MARINE ENVIRONMENT PROTECTION MEPC 68INF_16 COMMITTEE 12 February 2016

COMMITTEE 4 March 2015 69t sassion Orginal ENGLISH
ENGLISH ONLY Agends tem S

Agenda fem 3
AIR POLLUTION AND ENERGY EFFICIENCY

AIR POLLUTION AND ENERGY EFFICIENCY
Promoting the use of onshore powsr supply

y for ships

in the port area ‘Submitted by the Community of European Shipyards’ Assoclations (CESA)
Note by the Secretariat
SUMMARY
Exscutive summery:  Past discussions at MEPC on shore connection revealed major

Executive summary.  This document provides at annex the report of a Study of emission Lodhion. o . bamiee WK here: v e, sl

Mandatory deployment of onshore ¢y in por
0l and energy effic asures for ships i the port area,
rope and in California and the nlamational ebcirical siandard is
unden Sgale exsting conrol messures o reduce Europe and n Calfomia and he nematonsl sectcsl sisnderd

and new-bull vessels 1 1se the interational standard for
‘connection to a shore power system.

Statogic drecton: 7.3
High-level scton: 732

s "
measures to addieas such emsions
Strategic arection: 73
Hgnievelaction: 731
Pianned output No resated provisions.
Outout 7321
Action to be teken:  Parsgraph 3

ton 0 be taken:  Paragraph 1
Relsted documents:  None. Action to be tak gragh 10

Related documents:  MEPC 541473; MEPC 55418, MEPC 554113 MEPC 584/11 and
Introduction MEPC B8/INF 16

1 The Concept of  Susiainable Martime Transportation System put forward by the Introduction

et ieeieas he abilty of ships to shut down e engines I port and connect 1o shore power
A Sustanabie Martime Transportation System needs efficient port facities to keep represents an important ool i the efforts of ports to minimize air pofution. Whie receverg

atthe powar from shore. ship emssions of M types, ncliding NOx, SOx. and CO;. an atod
nd power supply senices). The logistics from the port area. Shors power & also known by ofher terms including “cold ironing” and
‘a7 optemat specds for et charted Tsjectories Orsnore Powss Supply (OPS)

2 MEPC 54 considered a propasal from Germany and Sweden (MEPC 54/473) on
standardization of nshore power supply connections for shps in ports. MEPC 54 agreed that

20 power supply connections coukt banef the indusiry bul that more informaton
and further studies were needed before any decason could be made and instrucied the
Secretanal 1 lisse with rekevant

intertacing should be rigorcusty pur

Rl o e ¥l Do g MEPE 6358 ) o

= SHIPPING

MEPC 68/INF.16 MEPC 69/5/8

(Study of emission control and (Promoting the use of
energy efficiency, Secretariat) onshore power supply)




Il. Problem Analysis

Problem 2: Absence of Mandatory Regulations (4)

However, there is a change of circumstances:

Increase in adoption of shore-side OPS

Directive 2014/ 12th & 13t Five

94/EU Year Plans
S
California Air ///.%‘ OPS at 13 ports and
Resources Board 243 berths by 2030
N !

The global OPS market is expected to grow at
a CAGR of 12.5% during the forecast period (2019-2029)

Source: ResearchAndMarket, “Alternate Marine Power - Global Market Outlook (2019-2027)” 19



Il. Problem Analysis

Problem 3: Lack of Information (1)

Fragmented and outdated information on OPS implementation

* |APH’s report from 2010 (MEPC 61/INF.12) is outdated and website
(http://www.ops.wpci.nl/) is currently not functional.

* Subsequent academic research have only focused on specific ports; no
comprehensive, global-scale survey to examine OPS implementation

* National action plans to implement OPS are not actively shared to the
global community in an accessible manner

Negatively impacts decision-making for OPS implementation

» I


http://www.ops.wpci.nl/

Il. Problem Analysis

Problem 3: Lack of Information (2)

2

Research )
) Global-scale International
into OPS A
. Research Cooperation
application

Need for a semi-permanent institution




Il. Problem Analysis

Overview

Problem in the Status Quo

Lack Information

Lack of mandatory
provisions by IMO

Incomplete work on
standardization and safety

Semi-permanent Institution ]

? OPS regulation for ships ]

¥ ¥ @

Standardization and Safety ]

» I



Il. Problem Analysis

SD 2: Integrate New Technologies into the
Regulatory Framework

TDCs SDs

| 4. Uniform implementation

| 10. Safe ship operation and navigation

SD1

| 1. Dy and review of IMO reg Improve implementation SDS
[2 ing the eff of IMO reg
I 16. Propt systems and fuels

SD 1-Improve implementation

| 12. Automation of remote operations

| 17. Pellution from shipping activities

SD 2-Integrate new technologies in to the

egulatory framework
= SD3  Respond to climate change

[ 13. cyber isks

| 18. Air pollution and energy efficiency

I 14. Hydrographic surveys and nautical charts

[ 11. Utilization of big data

| 19. Emerging environmental issues

| 24, Participation in and coordination with UN initiatives

SD 3-Respond to climate change
I 5. Reduction of administrative burdens »ﬂ .

SD 4-Engage in ocean governance
" SD 5-Enhance global facilitation of interna
= international trade .
2 tional trade

SD 6-Ensure regulatory effectiveness

| 15. Ship design and building

23, Ocean g and develop of
activities in the marine space

[« e rwsriosen ot

| 7. Single window approach

I 8 Security Ensure regulatory effectiveness

I 9. Infrastructure facilities

| 3. Improving IMO’s working practices

) \
[20.Creving | e SD 7-Ensure organizational effectiveness
m SD7 E izational effecti
[ 20 bis. Fatigue I nsure organizationa veness
|

| 21. Seafarer demand and possible manpower gap

| 22. Seafarer education and training Screenshot

Source: Park Han-seon (KMI), Implications of IMO Strategy Plan on shipping and shipbuilding industry 23
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lll. Solution

1.1. OPS Research and Development Board

MEPC

Receives and evaluates report

IMO Representatives

from IMO Representatives.

Consists of representatives

OPS R&D Board

appointed by the MEPC

SRR

Specifically dedicated to effective and
widespread implementation of OPS

Provides funding for the OPS

OPS Fund

R&D Board and its programs




lll. Solution

1.2. Research and Development Functions

Development

Research

(1) Research into new technologies on OPS

(2) Financial support to research activities of developing
countries and smaller companies
(cf. OPS Fund)

e o

(1) Implementation of data collection system on OPS (cf.
SEEMP)

Shipside: Ship = Flag State > Sec—> R&D Board
Port-side: State = Sec—~> R&D Board

(2) Advise most effective OPS implementation
(based on sea routes, etc.)




lll. Solution

1.3. Authority for Establishment of Board

Initial Strategy on the Reduction of GHG Emissions

Resolution MEPC.304(72)

Candidate short-term measures

4.7 [...] All the following candidate measures represent possible
short-term further action of the Organization on matters related
to the reduction of GHG emissions from ships:

.9 initiate research and development activities addressing
marine propulsion, alternative low-carbon and zero-carbon fuels,
and innovative technologies to further enhance the energy
efficiency of ships and establish an International Maritime
Research Board to coordinate and oversee these R&D efforts;

IMO ACTION TO
REDUCE GREENHOUSE
GAS EMISSIONS FROM
INTERNATIONAL SHIPPING

THE INTIAL

IMPLEMENTING
MO STRATERY ON REDUCTION
OF GHC EMISSIONS FROM SHIPS




lll. Solution

1.4. Authority for OPS Fund

R&D Board will be funded by a Multi-Donor Trust Fund, established
pursuant to IMO Financial Regulation Clause 6.7.

REGULATION 6.7

(a) Trust, reserve and special funds may be established by the Secretary-General or the
Assembly as may from time to time be required to deliver work in accordance with the
Organization's Strategic Plan. The Secretary-General shall report to the Council on the
establishment of any new funds.

(b) Unless otherwise provided, the purpose and limits of each trust, reserve and special fund
shall be clearly defined by the appropriate authority and shall be administered in
accordance with these Regulations.

Invite Member States to encourage and/or require contribution and participation
from relevant stakeholders, such as energy suppliers, marine engine companies,
specialized research and development institutions, foundations, etc.

» I8
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Solution

.5. Proposed Legal Mechanism: MARPOL

R&D Board may be established by creating a new Chapter 5 outlining regulations
for greenhouse gas reduction research and development under Annex VI of
MARPOL, to include OPS.

Annex VI- Regulations for the Prevention of Air Pollution from Ships

Chapter 1 — General

Chapter 2 — Survey, certification and means of control
Chapter 3 — Requirements for control of emissions from ships
Chapter 4- Regulations on energy efficiency for ships

Chapter 5- Greenhouse Gas Reduction Research and Development :
- Regulation XX: OPS Development and Research Board :

Committee may also consider what mechanism is most appropriate.




lll. Solution

2.1. Mandating OPS for ships

Mandator .
Facilities y Marine Ballast Water Management Scrubber Systems

IMO released 14 Guidance documents for :fljf\ﬁ?;ﬁizzxr:huﬁﬁgljgonnlet tToh:"
Relevant Ballast Water management & Guidelines for ships ol thge are on pplies 10 a%
Regulations Ballast Water Exchange (79 countries) SHIBS, y

international voyages or between two
or more countries.

Source: MEPC.151(55), MEPC.161(56), MEPC209(63)

Implication Possible to justify guidelines and regulations for ship-side OPS

I



lll. Solution

2.2. Mandating OPS for new ships

Manufacturing cost for new ships significantly lower than modification
cost for existing ships, so it is a priority to make sure new ships are
fitted with OPS.

Table 2. Specifications of shore power

Peak power
Average power Peak power demand for 95% of
Vessel type (length) demand (MW) demand (MW) vessels (MW)

Container vessels (< 140 m)

Container vessels (> 140 m) 12 8 5 N ee d fo r d Iffe ren t
Container vessels (total) 08 8 4 .

RoRo and vehicle vessels 15 2 18 requti rements based
Oil and product tankers 14 27 25 on Vessel types

Cruise ships (< 200 m) 41 73 6.7

Cruise ships (> 200 m) 75 1l 9.5

Cruise ships (> 300 m) 10 20 125

Source: Wang et al., “Costs and Benefits of Shore Power at Port of Shenzhen”, ICCT, 2015 31



lll. Solution

2.3. Mandating OPS for existing ships

Sequential requirement scheme for OPS for existing ships

FINAL REGULATION ORDER

Regulatory measures will gradually apply to the existing msg”h“'ifw“fmm
fleet & R&D Board would provide relevant Information to R il
S h | powners f;?‘.“ﬁiiiiaﬁ‘ﬁﬂ; Vessels At Borin na Catomia Port

* A Need for Shipowners to Assess Information and to

rom pao Kdgood help:
achieve the goal sp: cified in the CallumaGlen \Wamngsol tonsAl onos

choose appropriate berths & shipping lanes PR R R e
* Fleet-based regulation lessens the burden for shipping ppm— o ~=

companies that operates multiple vessels as proven
after the “At Birth Regulation” implemented by
California (CCR).

California, “At Birth
Regulation”, mandating
OPS Adoption for Ships

Alleviating financial burden for shipping companies with
fleets in operation

Source: https://ww2.arb.ca.gov/resources/documents/berth-faqgs 32



lll. Solution

2.4. Proposed Legal Mechanism: MARPOL

Requirements for OPS on ships can be added as a new Rule under
Chapter 3 of MARPOL Annex VI, and precise requirements for ships can
be outlined in a new ‘Appendix XI.

Annex VI- Regulations for the Prevention of Air Pollution from Ships

Chapter 3 — Requirement for control of emissions from ships
Regulation 12 Ozone-depleting substances.
Regulation 13 Nitrogen oxides (NOx)
Regulation 14 Sulphur oxides (SOx)

Committee may also consider what mechanism is most appropriate.




lll. Solution

3.1. Standardization and Safety

Address areas left out by SSE 7

Propose comprehensive protocols on...

(1) minimum performance standards under various conditions
(2) universal plug connection

(3) compatibility assessment procedures

Not restricted to discussing operational safety guidelines like
current SSE Correspondence Group(s)

More comprehensive safety and standardization regulation

. I



lll. Solution

3.2. Proposed Legal Mechanism: SOLAS

MSC should discuss amendments to SOLAS to incorporate relevant
safety and standardization protocols in Chapter II-1.

Chapter II-1: Construction - Structure, subdivision and stability, machinery
and electrical installations

Part D: Electrical Installations

Regulation 40: General

Regulation 41: Main source of electrical power and lighting systems

Remaining protocols should be incorporated into Guidelines issued by IMO.
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IV. Conclusion

Summary

Problem in the

Status Quo
4 )
Amendments to MARPOL to
Information » ? Semi-permanent Institution ] create an OPS Research and
Development Board
4 )
" o Amendments to MARPOL
o mandatory . .
provisions » ? OPS regulation for ships ] to add mandatory OPS
provision for ships
: Amendments to SOLAS and
Pa:ttlaa:l::‘ﬁt: & » ? Standardization and Safety ] additional safety and

standardization Guidelines
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IV. Conclusion

Further Actions: Port-side Collaboration (1)

Recommendations for port-side OPS

Recommendations will scale according to..

(1) Generation Mix (renewable energy usage)
(2) Trade volume measured in TEU & lay-time

Inefficient to require OPS installation for ports without much usage.

= EU Directive 2014/94 Article 4: “[...] unless there is no demand, and the
costs are disproportionate to the benefits”

Optimum allocation of resources to ports that
can maximize environmental benefits




IV. Conclusion

Further Actions: Port-side Collaboration (2)

ANNEX

Drafting Guidelines

Draft Regulation [xx]

ON-SHORE POWER SUPPLY FOR SHIPS IN PORT

( 6) Th e po rt or te rm i Na | S h d I I p rOVi d e (1)  If connection to on-shore electrical power supply for ships during port stays is required in

ports or terminals under the jurisdiction of a Party to the Protocol of 1997, the requirement shall
S uffi Cie nt e I ect ri ca I powe r to a I I norma I be regulated in accordance with the provisions of this regulation.

. . . . (2) A party to the Protocol considering introducing requirements for calling ships to connect
(0] pe rat 1I0NS d uri ng t h e po rt 18] CI u d 18] g to shore side electrical power supply should undertake an assessment of the environmental

benefits and of the cost benefit of addressing emission from ships at berth compared to

ca Icu Iated pea k consum ptio N addressing land based sources. The assessment should take into account how the supplied

electrical power is generated and if similar environmental benefits could be achieved by other
more cost effective means.

E Th e po rt or te rmina I s h o u Id p rovi d e 3) A port or terminal requiring ships to connect to on-shore power supply should at suitable
intervals determine the emission of NOx, SOx, PM and CO; per generated kW/h for the supplied

S uffi Cie nt e I ect ri ca I powe r to a I I norma I electrical power, using the same denomination as described in the corresponding regulation

within this annex. This information should be made available for ships at request.

(0] pe ratio ns d u ri N g t h e pO rt i n CI u d i n g (4)  Ships that can document that their on board power production has lower total emissions

than the supplied shore side electricity should, if no other local circumstances dictates otherwise,

ca I Cu I ate d p ea k consum pt i on. be exempted from the requirement to connect to shore side electrical power.

(5)  No ship should be required to connect to on-shore power supply when the planned port
stay at the actual berth is less than [2] hours.

(6)  The port or terminal shall provide sufficient electrical power to sustain all normal
operations during the port call including calculated peak consumption.

TO p rovi d e more fl exi b | e an d (7)  Ports or terminals requiring ships to connect to shore side power supply should as soon as

a ship has provided information that it intends to call their port or terminal inform about the

W hy ? i N fO rm at i ve g u id e I i nes tO pO I"tSi d e regulations and require the ship to provide data on their calculated peak consumption and other
. relevant data such as location of connection point(s) on board.
adoption of OPS

(8)  All possible steps should be taken by the port or terminal operators or by the appropriate
authority to avoid power cuts. If ports or terminals experience periods with reduced or unstable
power supply, ships should not be required to connect to shore side power during such periods

and calling ships should be informed accordingly as early as practically possible.
3 9
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