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Introductory Note

The Marine Environment Protection Committee (MEPC) of International Maritime Organization
adopted, on its 62nd session ( held on I0th July 2011) v the Amendments to Annex VI of the International Co
nvention for the Prevention of Pollution from Ships ( MARPOL) , which introduced the new Chapter 4 °
"oyorequiring that ships of L00 gross tonnage and sbove engaged |
nointernational voyages must carry a Ship Energy Efficiency Management Plan C SEEMP) which meets the requi
rements under the Convention,

The Conventionalso requiresall ratifying countries totake corresponding measures toensure that ships

Regulations onEnergy Efficiency for Ships

engaged indomesticvoyagesare constructed andoperatedwithinareasonable and feasiblescope in
accordance with Chapter & “ Regulations on Energy Efficiency for Ships” of Annex VI, The Ministry of Tran
sport issued inApril 2002 the Announcement on the Index Systemfor Inland Navigation Vessels of Sten
dard Sizes (as per MOT Announcement No, 13 of 2012 effective from I July 2012) , which requires that newly
constructed vessels operating on inland rivers must carry o Ship Energy Efficiency Management Plan as of th
eeffective date,

This Guidance also applies to the domestic seagoing ship which will be granted with Class Notation
“Green Ship” according to Rules for Green Ships 2002 published oy China Classification Society, When dev
eloping SEEMP, the Guidance shall be referred to,

This Guidance is formulated by China Classification Society fnasccordance with the Amendments to MARP
OL Annex VI Resolution MEPC 2030 62) ) and the requirements under the 2012 Guidelines for the Developm
ent of a Ship Energy Efficiency Management Plan ( SEEMP) ( Resolution MEPC 213(63) ) and the Guid
elines for Voluntary Use of the Ship Energy Efficiency Operational Indicator ( EEOI) (MEPC, 1/ Circ, 684
), for thepurpose of guiding shipping companies todevelop the contents of theplan fromperspect
ive of the four stages of a SEEMP, which are, “ planning, implementation, monitoring, and evaluati
on and improvement” , aswell as interms of vest practices of energy efficiency, This Guidence also refers
torelevant guidelines published orestablished by industryorganizations suchas OCIMF and INTER
TANKO,






Chapter 1 General

f.1 Purpose

11,1 ThisGuidance is intended toprovide the ship owners, managers and operators with general met
hods and guidelines to develop s Ship Energy Efficiency Management Plan ( hereinafter referrec to as SEEM
P) .

11,2 This Guidance s also intended toprovide guidance for the verification of SEEMP compliance ca
rried out by China Classification Society ( hereinafter referred to as CCS) |

1.2 Ground

121 The hmendments to Annex VI of the International Convention for the Prevention of Pollution f
rom Ships ( MARPOL) , edopted on the 62°° session of [MO Marine Environment Protection Committee
( MEPC) through Resolution MEPC, 203 ( 62)

12,2 The 2012 Guidelines for the Development of Ship Energy Efficiency Management Plan, which we
sadopted on 2 March 2012 by International Maritime Organization ( IMO) , &t its 63' session of [MO Marine
Environment Protection Committee ( MEPC) through Resolution MEPC, 213( 63) |

.23 Guidelines for Voluntary Use of the Ship Energy Efficiency Operational Index ( EEOI)  ( MEPC,

L/ Cire, §84)

1.2 4 Announcement on the Index System for Inland Navigation Vessels of Standard Sizes of the Min

istryof Transport (MOT Announcement No, 13 of 2012) |

.3 Scope of Application

13,1 ThisGuidance applies toall ships of 400 gross tonnage and above engaged in international voy
gges and the applicable shipsunder the Announcement on the Index System for Inland Navigation Vessels of St
andard Sizes of the Ministry of Transport,

1.3 2 Al ships of less then 400 gross tonnage, engaged in international and domestic voyages, can
refer tothis Guidance,

f.4 Definitions and Abbreviations

141 Definitions

1.4 1.1 Company: Company means the owner of the shiporany other organization or person such as the
manager or barebost charterer, who has assumed the responsioility foroperationof the ship fromthe shipowner,

14,1 2 Ship Safety Management System A structured and documented system enabling company p
ersonnel to implement effectively the company safety and environmental protectionpolicy,

1413 Eoergy efficiency: Utilization ratio of energy, 1 e the relationship detween the resulto
btained and theenergy used,



14 & Doergy efficiency factorse The factors that influence the ship energy utilization efficiency and
CO, emissionduring the ship transportation/operation,

1.4 1, 5 Energyefficiency management system: [t isapartof the company management system,
which Tsoutilized to establish energy efficiency policy and goals, mansge energy efficiency factors, and rezlize
the integration of policy and goals, including the company structure, responsibilities, usuval practice,
DIocedures, processes and resources,

141 6 Energyefficiency policy: Theobjectives of the shipenergyefficiency management of ficially
released by the topmanagement of the company,

1417 Energyefficiency goal: The overall requirements for the reduction of ship unit energy con
sumption and the improvement of energy efficiency that the company plans to meet

14 1.8 Energyefficiency indexe The specific requirements stipulated for the achievement of thee
nergy efficiency goal, whichareapplicable to thewhole orpart of the company ( including ships)

1419 Energy efficiency baseline: The Tevel of the energy utilization efficiency and CO, emission
determined by the compeny as the comparisonbasis inaccordence withthe nistoricenergyefficiency statusof
the shipor fleet,

141 10 Energy efficiency benchmark: The level of the energy efficiency and CO,emission determined
by the company in gccordance with the comparison between the same types of ship,

14 110 Energy efficiency operationsl indicator Energy efficiency operationsl indicator is defined o3
the ratio of mass of CO, (M) emitted per unit of transport work, namely, the ratio of CO,emission from the
fuel consumption to the quantity of cargo/ number of people multiplied by transport distance, which is used to measu
re the shipoperational energy efficiency during acertainoperiod

14112 Energy consumption intensity indew: The energy consumption by the unit transport turnover
of ships inservice,

1.4 1, 13C0,emission intensity index: The CO,emission inunit transport turnover of shipsin
service,

T4 1 t4dEnergyefficiencydata: Theenergyefficiency datamesnsall thedatarelatedtothe
calculation of the energy consumption, energy efficiency and CO, emission,

Abbreviations
IM0——— International Maritime Organization,
MEPC——— Marine Environment Protection Committee of International Maritime Organization
EEQI——— Ship Energy Efficiency Operational Indicator;

EEMS—— Energy Efficiency Management System
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14 SEEMC—— Ship Energy Efficiency Management Certificate,
I
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21
21
23
L4 SEEMP——ShipEnergy Efficiency Management Plan;
L5
L6
L1

CEEMC—— Company Energy Efficiency Management Certificate,
4 08 TEEC— International Energy Efficiency Certificate,



Chapter 2 SEEMP Contents and Requirements

2.1 General Requirements

2.1, 1 SEEMP shall clearly reflect the shipvs own characteristics, When developing a SEEMP,
adequate consideration should be given toa companyvs business scale, fleet size, ship types, shipping ro
Utes, distance sailed, navigating zones, characteristics of trade, ship management staff as well as sity
ations thatmay occur inpractice,

2012 SEEMP shall comply with the improvement cycle steps of planning, implementation, monitoring
and checking, and evaluationand improvement,

2013 SEEMP shall include elements such as basic energy efficiency policy, goals and indexes, reso
Urces and responsibilities, aswell as document management and operational control, etc,

04 Energy Efficiency Policy and Gogls

14 1 Thecontent of energyefficiency policy should reflect o commitment of the top management to
improve energy efficiency and make such continvous improvement by fully utilizingenergy inaccordance with
the requirements under [aws and regulations,

201 4 2 Energyefficiency policy, which is thebasis forestablishing energyefficiency goals, should
beprescribed inadocumentwithitscontent clearlyspecified inorder tomake itunderstood by the
implementing staff, and regular review end revision should be made to the policy toreflect the constantly
changing internal and external conditions and information,

21043 Energy efficiency oolicy esteblished by compames UEXE

(1) spply to the characteristics of the ship transportation/ operation and coordinate with the other e
Yistingmenagement systempolicies of the company;

(2) dnclude the commitment to reduce ship unit consumption, improve energy efficiency as well as¢
ontinue tomake such improvement;

(3 dnclude the commitment to comp\y with the internationsl conventions, laws, regulations, standards a

nd other requirements applicable to the shipenergy efficiency management;
(4) provide framework for the formulation and eveluation of the energy efficiency goals and indexes;
(5) bedocumented for full understanding and implementation by all employees;
(0) Be accessible to relevant parties
201085 Energy Efficiency Goals and Indexes
015, 1 Energy efficiency goals shall meet the requirements set out by the existing nationsal and in

ternational laws and regulations aswell as energy efficiency policy, and shall bemeasured withmeasurable pe
rformance indicators on the basis of importent energy efficiency factors,

21,5 2Energyefficiency indexes, generated fromEnergy efficiency goals, are thedetailed
breakdown of the energy efficiency goals and the specific requirements toachieve such goals, Energyeffic
fency indexes should be of quantifisble feature, indicated by certainparameters As important energy effi
ciency factors play adecisive role Inquantifying and measuring energy efficiency, energy efficiency ind
exes snould therefore be alsobased on important energy efficiency factors,

2,16 Resources and Responsibilities



20161 Essential resources required for the implementation of a SEEMP include human resources, fi
nancial resources as well asmaterial resources,

16,2 Provisionof resources, such as shore - based management staff with ship expertise and comp
etent crews; relevant energy efficiency measuring tools, instruments and software systems with which a shi
pis required tobeequipped for the purpose of monitoring andmeasuringenergy efficiency data aswell as cap
Ptal Tnvestments to implement & particular new energy - saving technology; adequate identification and use of
the best management practices and experience, aswell as use of the newenergy - saving technologies and ne
wmethods and etc, developed at present,

2.1 6.3 Company should develop written documents specifying the duties, roles and authorities for
staff at every level  Company should, sccording to its own characteristics, expressly prescribe the corr
esponding responsibilities and duties of such departments and persons as operation management, schedulin
gmanagement, machinery management, marine management, system management, ship master, deck depa
rtment and engine department when implementing energy efficiency management,

217 Document Management and Control

21701 Thisplen shall beeither part of the existing management systems (i e Sefety Management
System) or a separate document, Regardless of relationshipwith the existing systems, the company shall w
ork out relevant procedures toensure the effective execution of this planat each stepof planning, implen
entation, monitoring and improvement,

0072 Thisplan, aspart of the compenyvs controlled documents, should be managed in accordance
with the companyvs document management and control procedure,

2017 3 Forshipsengaged ininternational voyages, SEEMP and [EEC should becarriedonboard
shipand aveilable for inspectionand verification; for inland navigation vessels, SEEMP should also be ¢
arried on board ship,

201 7. ASEEMP running records end energy efficiency monitoring records should bemaintained, for the
purpose of evaluating the running status of SEEMP and improving energy efficiency measures by the company/ ship.

2.2 Planning of SEEMP
Planning is themost cruciel stage of the SEEMP, This stage primarily determines the energy efficiency

policy, the current status of ship energy usage, the energy efficiency management oaseline and benchmark
and the exoected Tmprovement of ship energy efficiency, ddentifies energy efficiency factors, and finally sets

the energy efficiency goals and indenes,
2001 Energy Efficiency Factors
2001 1 Identificationof energyefficiency factorss [nidentifying energy efficiency factors, itis

necessary for both company staff at every level and crewmembers to be involved inorder to completely iden
tifyexisting and potential energy efficiency factors, Factors such as company size, operation features, shi
p types, trading zones, navigation zones, shipping rovtes and voyages are to be taken into account when id
entifying energy efficiency factors, All aspects of energy consumed during shipys production and operation a
ctivitiesare tobe fdentified st first, and then consideration should be ¢iven toeacharea thatmay exerte
ontrol and impact on energy utilizetion rate, thus to determine the energy efficiency factors,

2.0 1 2 Procedure todeterming energy efficiency factor checklist: Company is required to establish
relevant procedure specifying the rules for and control of the identification, evalustion and updates of energy effic
fenty factors,



2213 Updates of energy efficiency factors: After the reasonable measures identified as per the
energy efficiency factor checklist have been implemented for a certain period of time or when changes of ce
rtain factors occur toa snip, such as changes of shipping rovtes, currencies, updates of relevant laws and r
egulations, internal management requirements, management review requirements and etc, , the company is T
equired toevaluate and review the shipvs energy efficiency factors again, and re - defermine the energy ¢f
Ploiency factor checklist, Therefore, updates of energy efficiency factors can be either periodical or at any time,

20 1 4 Procedure todetermine energy efficiency factor checklist: Company s required toestadlish
relevant procedure specifying the rules for and control of the identification, evaluation and updates of energy effic
fency factors,

2015 Shipsy energy efficiency factors include but not Limit to;

1) Route design; 2) Speed management, 3) Weather rovting, 4) Fuel and fubrication ofl consumption of
main / auxiliary engine and boiler, 5) Fuel end lubrication oil management; 6) Hull maintenance; 7) Ballast
voyage; 8) Drafts and trimsy 9) Ship cargo carrying capacity; 10) Maintenance of shipsv constant; 11)
Propulsion system 120 Propeller statusy 130 Fuel consumption of incinerators and inert gas generators; 14) Ry
dder and heading control system 15) Loading / discharge operation, 16) Waste heat recovery; 17) Ins
Ulation, ventilation and warming, 18 ) Fuel Type, 190 Use of shore power; 20) New energy - saving tec
hnologies, 21) Navigation with the tide; 22) Formation of inland navigation vessels; 23) Scheduling Man
agement,

20,16 lncrease or improvement of the operationg! energy efficiency of 8 ship depend not only onsi
ngle shipmanagement, out also onmany stakeholders including ship repair yards, shipowners, operators, ch
arterers, cargo owners, ports and traffic menagement services, for example, timely communication with tr
effic management services and ship representatives can save selling days which can be further used to seil at reduced
speed toachicve energy - saving results For communication and coordingtionwith stakeholders, it canbem
anaged by a company through fncorporation into its existing system documents or establishment of a separa
te Company Energy Efficiency Menagement Plan ( CEEMP) |

2000 Energy Efficiency Measures

200 21 Determination of Energy Efficiency Measures: Upon determination of the energy efficiency
artor checklist, the compeny s toeveluate the existing energy efficiency measures according to the existing status
of shipsvenergyefficiency mastered, theenergy efficiency measures alreaty adopted end the best shipoperat
fonpractice, and then to optimize and develop more reasonable measures as the energy efficiency measures
at implementation stage Energy efficiency measures should be based on the premise of safety and meet the
requirements of relevant Taws and regulations,

2020 2 Shipmaster should, according to the characteristics of the vessel and the voyage, develop
the specific implementation rules for this shipys energy efficiency measures within & period of time,

200 3 Re-determinationof Energy Efficiency Measures: After re - determination of the energy ef
Pleiency factor ohecklist, Tt 75 also required tore - evaluate the energy efficiency measures, and choose and develo
pnewmeasures against the energy efficiency factor checklist, inorder tobe implemented intheenergy effic
fency management plan of next cycle,

2.2 % Energy Efficiency Baseling and Benchmark

22
nergy efficiency date todetermine the baseline ano benchmark for measuring and evaluating energy efficien
Y,

3.1 Company may, in appropriste menners, gather statistics of and analyze company / ship e



2003 0 Energyefficiency daseline is the companyys statistics of the ship / fleet historical dats of many yes
s, which wses the stage (or year) vrepresenting energy efficiency analysis result as  baseline reference pol
0t for the implementation of energy efficiency management plan, and is also the reference point for vertical comparise
1ol the ship/ fleet energy efficiency level,

2003 3 Energyefficiency benchmark issetout according tothe level of energyefficiency between the
comparison of same types of ships in the industry or fromdifferent companies as the energy efficiency manag
ement gosls or baseline reference point for the companyvs fleet / ship, and is also the reference point for horizonts
| comparisonof the ship/ fleet energy efficiency level, The determination of energy efficiency benchmark
Psorelatively complicated, which can be used with some flexioility inthe SEEMP,

203 4 Company shall evaluate and adjust the energy efficiency baseline and benchmark regularly so
as tomake themmore reasonable,

2.2, 4 Human Resources

00 4 1 Staffvs energy efficiency awareness and skills play an important role inenergy efficiency
management, Therefore, adequate sttention is required to be paid to the develooment of human resources at
planning stage, and relevant training courses need tobecarried out for the shore - based and onboard staff in
connectionwithenergy efficiency management inorder to improve their awareness of energy efficiency as well
s thelr capability toexecute the energy efficiency measures,

204 2 Identifying Training Demend It isrequired toadequately identify the training projects and
staff demands of energy efficiency management at planning stage, especially the demands of hose who 0lay
major roles intheworks of energy efficiency management,

200 4 3 Improving Staff Awereness, [t is intended through training tomake all staff aware of; the
significance of complisnce with the energy efficiency policy and energy efficiency management system the
benefits fromreductionof the shipenergy unit consumptionend improvement intheenergy efficiency as well

the energy efficiency improvement performance by personal work improvement; and the potential
consequences that may occur due toanoperation deviated fromprocedures

2005 Energy Efficiency Goals and Inderes

200 5 1 Thesettingof energyefficiency goalsand indexes isthe lastpart of the planningstage The
company may determine, according to the energy efficiency baseline and benchmark, the energy efficiency g
0alsand indexes foraparticular periodof time, suchasafive-year goal or the goal of each year,
However, if thegoal isset fore longperiodof time, itwouldbebetter tobreak it downintogoalsatcertain
time nodes so as tomake such goal more reasonable, The energy efficiency goal and index must bem
easurable and easy to understand, Where specific provisions related toenergy efficiency goal have been ls
Pd down by international laws end regulations or relevent laws of flag State, energyefficiency goal has tom

relevent requirements,

2025 2 Energy Efficiency Monitoring Tools, Energy efficiency monitoring tools and methods are the
means used tomonit theach\evemen tlevel of theenergyefficiency goals, amongwhich ShipEnergy
Efficiency Opers \ona\ Indicator ( EEOD) is one of the internationally recognized tools to acquire ship and /or fle

et operationsl energy effmency values, Therefore, EEO! cen be deemed as the main monitoring tool, Besid
es EEQL, for the convenience of company or shipenergy efficiency menagement as well as the energy efficien
¢y performence assessment for ship or fleet and shore - based departments, other monitoring tools canalsobe
Used, such as fuel consumption per thousand tonnes nautical mile ( tonnes kilometer) , main engine fuel co
nsumption, fuel consumption per nsutical mile Ckilometer) , annual overall fuel consumption, and fuel co
nsumption perunit of output value,



1.3 SEEMP Implementation

2.3 1 Supporting Procedures for Implementing SEEMP

2311 Company should establish SEEMP implementation system and prepare supporting procedures
toensure aneffective implementation of SEEMP, These procedures can be separate documents, or be
described inthe SEEMP, or otherwise be part of the existing management system,

203 1.0 These procedvres may include Energy Efficiency Management Manval, Training Procedure, Inf
ormation Communication Procedure, Document and Data Control Procedure, Record Management Control Procedy
re, Shipand Eq oment Maintenance Management Procedure, Energy Efficiency Factor Evaluation Procedure,
and Procedure for Collecting Laws, Regulations and Relevant Requirements, and if they are basically the s
ame as the procedures inthe existing systems, these procedures should also include the contents concernin
gshipenergyefficiency management,

203 1% The company Is todevelopaspecific SEEMP for each vessel, whichmay ifnclude the dates of d
evelopment, epproval, implementation and next evaluation, goals tobe achieved, energy efficiency measy
res, specific contents to be implemented, responsiole persons both on board and ashore, implementing reco
rds, etc, lnaddition, toeffectively implement the energy efficiency measures and maintain good monitor
fng during the implementation process, where appropriate, the company s to develop process control charts
for the implementation orocesses of various energy efficiency measures, especially for key processes, and ca
rry oout standardized process flow management, such as Fuel Bunkering Manggement Process, Ship Speed Co
trol Process and Cargo 00l Heating Control Process,

2.3 2 SEEMP Implementation

203 201 Necessary support of shore resources must be provided in the process of Implementing energy
efficiency measures,

2032 2Trainingof staff awarenessandprofessional skillsaswellasexchange of experienceare tobe
paid close attention inthe process of SEEMP implementation,

20323 Information Exchange, The company is required to keep better exchange and communication in

formation between all internal functional depertments and staff st every level ( including doth on board ship a
nd shore staff) , receive, respond toand document relevant external informationaswell as to communicate s
00 coordinate timely with externsl stakeholders to improve stip turnaround vtilization rate,

2030 4 Tokeepcontrolling of records of the energy efficiency date, relevant gotivities aswell g3
documents generated during the implementation of SEEMP

20325 When implementing energy efficiency measures, 1t isnecessary tomonitor the whole process
inaccordance withprocess control procedure and ofther relevant procedures inorder toensure the
effectiveness of the implementation anc avold potential deviations,

L4 Energy Efficiency Monitoring and Measuring

Aocording tothe identified energy efficiency implementation plan and predetermined monitoring method

planning stage, the company is tomeasure andmonitor key data that have major impact on ship energy con
sumption, energy utilization efficiency, and CO, emission, efc , in order tomake energy efficiency stat
Pstics and analysis regularly,

2.4 1 Monitoring and Measuring Equipment ( Energy Efficiency Measuring Instrument )



2.4 1,1 Shipsare tobeequipped withappropriate energy efficiency measuring devices and
fnstruments according tothe prescrived energy efficiency indenes, suchas fuel flowmeter, capacity meter,
and dipstick, et

20410 Energy efficiency measuring devices and instruments should be maintained and calibrated re
gularly toensure accuracy of themeasuring results, and relevant maintenance and calibration records sho
Uld be kept,

2413 It oprovided, ships should be equipped with computers and installed relevant software to pro
yide management tools for energy efficiency dats collection, statistics and analysis,

40 Energy Efficiency Index

204 21 Thereare various indexes tomeasure shipenergy efficiency, suchas EEOQI, fuel co
nsumption per thousand tons nautical mile ( ton kilometer) , mainengine fuel consumption, fuel ¢
onsumption per nautical mile (kilometer) , annual overall fuel consumption, and fuel consumption per unit
of output velue asmentioned at the olanning stage of this Guidance, A shipmay adopt one or several indexes
tomeasure shipenergy efficiency,

2400 When selecting energy efficiency measuring index for e ship, it is required to select a tool that
is representative end widely used as one of the measuring index, such as EEQL, shipenergy efficiency oper
ational indicator recommended by IMO, which is in [inewith the index “ CO,Emission Intensity” released by A
gministrations of Chinese Government, For the use of EEOL, on the one hand there aremature calculation met
hod and application software, and on the other hand it is convenient tomake horizontal comparison and gap an
alysis concerning operational energy efficiency soas toseek for improvement directions,

243 Data Collection

20431 Datasources shouldbe determined according to theenergy efficiency indexes,

2432 Regardless of the energy efficiency indexes adopted foraship, 1t s required toplenande
xpressly specify monitoring and measuring methods and collection requirements of the energy efficiency data
fnoconnection with these indexes prior to use,

20433 The following shall be specified:

(1) Shipenergy efficiency data, including voyege distance, cargo capacity, fuel consumption data and
relevant fuel information,

(2) Thecalculationof EEOL shall include both cargos carrying voyages and empty load voysges, such s
ballast voyage and docking voyage, Voyages for the purpose of securing the safety of ashiporsaving life gt
seashouldbeexcluded

(3) Fuel consumptionshall countall fuel consumed at sea, inportor foravoyageor periodin
question, by mein end auxiliary engines incluaing ooilers and incinerators, Besides, fuel types anc all other
fuel information that may affect CO, emissionare tobe collected

(&) Voyage generally means the period between a departure froma port to the departure fromthe nextp
ort, including the period of sailing and berthing at ports,

(5) Distance sailed means the actval distance sailed fnnavtical miles (deck fog-book dats) for the
voyage or period inquestion

(0) Corgo capacity shall be applicable to different ship types in accordence with Article 3 5 of Annex to M
EPC, 1/ Circ 684,

204 3 4 [t shouldbenoted that whatever measurement indexes are used, continuous and consistent d
ata collectionis the foundation of monitoring, Corresponding monitoring and measuring procedure should be
established foraship [tshell specify:



(1) Appr ate energy efficiency date collection frequency determined according to ship types ands
hippingsevwcech racteristics

(2) Collectionsovrce of energy efficiency data ( statutory log-book) and necessary measurements as w
el [ asrelevant responsible persons,

(3) Uniform units and data format, and their detailed instructions

(&) Quality control procedure established to ensure dats accuracy,

244 Calculationand Analysis

204 4 1 Calculationshall be based on the definitionof energy efficiency index in SEEMP and data co
I'lected, and it istherefore required togive specific instructions onthecalculationmethod andrelevantp
arameters and definitions,

204 42 For some energy efficiency indexes, for example EEOL, the calculated value for g particular
voyage (e ¢ ballast voyage) does not have any actual sense, and it should be indicated by the rolling av
erage of anappropriate calculating cycle Calculating cycle shall bekept constant and longenough, in 5o do
ing, short termunusuel fluctuations will be filtered topresent a relatively smooth trend of energy efficiency varist
fons, while 1t 05 also conducive to reflecting reasonable average velues within the chosen period of time

2.4 43 Reference is tobemade toAppendin® for the calculationmethods of EEOL and EEOI rolling ¢
erage indicator,

45 Monitoring Systenm
04 5 1 Itcanbeconsidered foraship toestablish g computerized monitoring systemor combineg it
with the existing message communication, maintenance end navigation management systems, covering the ran

ge fromdata collection, analysis and calculationtooutput of energy efficiency data, which cannot only he
lp stendardize date collection method and dats formats, thereby reduce human understending differences an
dcalculationerrors forootaining continuous and religble date, butalsorelicve thework burdens forcrewm
ember and shore-based staff

2045 2 Regularmonitoring shall be carried out onshipsvenergy efficiency data and indexes, |1 any
anomaly isdetected, thecompanyshouldanalyzethecausesandsearchforthe'\mpactfactorsdur'\ng
operation The company is tomonitor shipenergy efficiency date and energy efficiency variation trend, and
make comparison within the fleet, especwal\y comparison of the energy efficiency vetween sister ships, which
fsmucheasier tofind the differences existing inthe management,

2045 3 Tostandardizeandunify industry energyefficiency datecollectionandstatistical analysis,
CCS has developed “ Ship Energy Efficiency Menagement System” in website and independent software for com
pany and ship inaccordance with IMOMEPC, 1/ Circ, 684 and Transportation Energy Consumption Stat
stics Monitoring and Reporting System This system can output energy efficiency indexes (0 e EEQI/CO,
Emission Inteﬂsity, fuel consumption per unit transport turnover volume, energy consumption / CO, emissio
moperunit transport volume, energy consumption per navticel mile /CO, emission, wtilization rate of cargoc
apacity, speed reduct\on ratio) and other operational energy efficiency data ( such as energy consumptio
o voyage distance, cargo capacity, turnover volume) according to sub - category statistics
(company, ship type, ship age, tonnage, route, etc. ), and can also make trend, comparison and
rrelationanalysis ingraphics of energy efficiency indexes [t isrecommended tobe used by companies and
ships,

I 45 4 Calculationmethods of the indexes adopted inthe CCSenergyefficiency database and
statistical analysis systemare as below



(1) EEOL or CO, Emission Intensity (see Appendix b)

> FCif x CFJ‘>
AverageEEOI = 1 ! a L
2 ”'cargo, i T Uy

1

s the fuel type
10s the voyage number;

Cey is the fuel mass to COpmass conversion factor for fuel j;
Meargo 15 Cargo carried (tonnes) orwork done (number of TEUs or passengers) or gross tonnage
forpassenger ships;

@ D is the distence in nautical miles corresponding to the cargo carried or work done,

[ J
[ J
® [Cj; is themass of consumed fuel j at voyage i
[ _J
[ _J

(2) Unit transport turnover energy consumption
S voyage fuel consumption)

Unit transport turnover energy consumption =
Y voyage freight volume xvoyage distance)

@ Y voyage fuel consumption) + the totel sumof the fuel consumption of esch voyage, including
sailing and mooring fuel consumption,
@ Y voysge freight volume x voyage distence) = the sumof the products of freight volume and
Gistance of each voyage;
(3) CO; emission per freight volume
> voryage satling category fuel consumptionx (0, conversion factors)
Y voyege freight volume)
® Y voyage sailing category fuel consumption v G0, conversion coefficient) .
The sumof products of fuel consumption ( heavy fuel ofl, Tight fuel ofl, diesel ofl) durings
ailing of each voyage and the respective CO, conversion factors ( CF)

CO, emissionper freight volume =

® Y voyage cargocepscity) « the sumof freight volume of each voyage
(4) CO, emission per nautical mile
0O, enission per nautical mile Y voyage salling category fuel consu‘mptw xC0; conversion factors)
’ 3 voyage distance)
® Y voyage salling category fuel consumption v G0y conversion coefficient) .
The sumof products of fuel consumption ( heavy fuel ofl, [ight fuel ofl, diesel ofl) durings
ailing of each voyage and the respective CO, conversion factors ( CF)

® Y voyage distance) « the sumof distance of each voyage

(5) Cargo capacity utilization rate

e _Y voyage frefght volumexvoyege distance)
designcargo capacity x> voyage distance)

@ Y voyege freight volume x voyage distance) : the sumof the products of freight volume and
distance of each voyage

® Y voyage distance) « the sumof distence of each voyage

@® (esigncargo capacity: the maximum cargo capacity designed for s ship

Cargocapacity utilization ra

(0) Speed reduction ratio
Y voyage average speedxyvoyage distance)
design speed xY voyage distance)

@ Y voyage average speed x voyage distance) « the sumof products of the avergge speed and
distance of each voyage

Speed reductionratio=



® Y voyage distance) « the sumof distence of each voyage

455 T Tomeet the demands for elaborate management and performance gppraisal and motivation, t
he company may adopt other measurement indicators tomonitor individual shipor fleet energy efficiency, 3
nd take full account of the applicability and rationality of indexes according to the ship types and shipping
routes, ete,

2. 4 5 6 Individual ship indexes: EEOI, daily fuel consumption of main engineg, daily fuel
consumption of auxiliary engine, boiler fuel consumption at port, fuel consumption per navtical mile, fuel
consumption per freight volume, and cargo capacity utilization rate, et

2. 4.5 7 Company indexes: EEOI, fuel consumption per unit transport turnover volume, fuel
consumption per unit of output velue, annusl overall fuel consumption, cergo capacity utilization rate, etc

2.5 SEEMP Evaluation and Improvement

2.5 1 Evaluation and improvement phase should produce meaningful feedback for the coming first stag
e 0e olanning stage of the next improvement cycle,

205, 2 Basisofevaluation: thebasisof evaluationshall be theenergyefficiency goals and indexesset
nothis energy efficiency management implementation cycle and the energy efficiency management measures a
dopted
5.3 Evaluation content
) compliance of SEEMP
) oapplicebility of the ship energy efficiency management measures;

) oeffectiveness of the snip energy efficiency menagement activities
) realization of the ship energy efficiency management goals and Inderes,

205 4 Evalvation method: evaluation includes ship self - evaluation and company assessment, Energy
efficiency management planshall provide specific requirement forevaluation date, normally at the end of one
energy efficiency management plan of one cycle and before the implementation of the energy efficiency mana
gement planof thenext cycle,

2005 5 Eveluation report shall not only present evaluation end improvement advices for the operation
effectiveness of SEEMP, but also include evaluation and improvement advices on implementing each energy ¢
fficiency measure, as input for the olanning stage of nextcycle of energy efficiency management plan,

2.5 6 Correctionand Improvement

205,61 Uponcompletionof evaluation of the SEEMP within the cycle, there may be some situations t
hat do nof meet the prescrived requirements, and therefore the ship should, according to the improvement
dvices put forth in the self - evaluation report and company feedbacks, propose specific corrective measures
with regard to the issues existing during the SEEMP implementation within the cycle, specify the
improvement methods and completion dates, and organize to implement such messures,

205,62 Whenpreparing for next cycle of shipsv energy efficiency management plan, it is required to
combine the implementation experience in the previous cycle, the fssyes identified during evaluation and the
energyefficiency goalsof nextcycle,

2.5 6,3 Whenopreparing fornext cycle of shipsv energy efficiency management plan, If company supp
ort s needed, the ship should request from the company at planning stage, and the company shovld provide
Necessary support,

2.5 6.4 Companies areencouraged toestablishmotivationand performance appraisal system



Chapter 3 SEEMP Verification

3.1 SEEMP Verification Requirements

311 Scooe of Application

30111 These requirements apply toall sh f 400 gross tonnage and above engaged ininternational
voyages,

30112 Forshipsonly engaged invoyageswithin the waters under the flag Statevs sovereignty or ju
risdiction, the flag State should ensure, by the adoption of appropriate measures, thet such ships keep SE

EMP on board, sofaras itis ressonable and practiceble,

30000 Verification Time

30012 VT Foranyexistingshipof £00 gross tonnage andadove, the SEEMP verificationshall be

riedout no later than the first intermediate or renewal survey for International Air Pollution Prevention
Ce ificate CTAPP) , whichever isthe first, onorafter ] Janvary 2013,

301,22 Foranewshipthat shall meet the EEDI requirements as required by MARPOL Annex VI,
the verification of SEEMP should be carried out before it isput inservice and the International Energy Eff
foiency Certificate is issued
313 Contents To Be Verified
30131 SEEMP should be kept on board ship and svailable for verification,

3132 Thecontents of SEEMP should meet the requirements of Resolution MEPC, 213C63) , and incl
t

ude at least:
(1) Energy eHic'ency goal,
(2) Resoective responsiollities and authorities of relevant functions ane staff at all levels,
(3) Energy eH'\c'ency measyres and implementation requirements,
(4) Monitoring systemand monitoring requirements,
() Implementation timetaley,
(6) Self-evaluationand improvement requirements,
30133 SEEMP should be develooed specifically for target shipseither as a separate document or as

part of the company Safety Management System  The management characteristics of companies end ships
(suchasself-operated ship, chartered ship, etc, ) should be taken intoaccount during the development of
SEEMP, which should be practical, The energy efficiency measures within SEEMP should be drawn up
aocording toshipsv characteristics, sailingareas, tradingnatureaswell as relevant recommendations from
industry organizations, and take comprehensive account of the compatibility of all energy - saving measures,

3013 4 Procedural documents inoplanning, implementation, monitoring, gvaluation and im
provement of SEEMP are to be developed to ensure effective implementation of the SEEMP, and it should also
be considered tominimize any onboard administrative burden, These procedural requirements can be develop

ed within the SEEMP or torelevant contents of existing system documents,

304 Verification Process

3014 1 Verification procedure and process are developed for CCS t Fill the requirements of MAR
POL Annex VI,



30142 Companiesare tosubmitverificationapplication for the SEEMP of individual shiptolocal CCS
branches fnwhich these companies are [ocated, withasoft copy and a hard copy of the SEEMP attached;

3.1 43 CCSbranchshall reviewcompliance of SEEMP, and if the SEEMP complies with the reg
virements of Resolution MEPC 213( 63) , SEEMP Statement of Compliance will be issved and the cover of
the SEEMP will be stamped with * Verified” . SEEMP and SEEMP Statement of Compliance should be kept on
board ship,

300144 COS surveyors will verify onboard ship if the shipcarries SEEMP and SEEMP Statement of Com
plianceno later than the first intermediate or renewal survey for International AirPollutionPrevention Ce
rtificate ( \APP) yoWhichever is the first, onorafter I Januvary 2003, and an International Energy Effic
ency Certificate ( TEEC) or [nternstional Energy Efficiency Statement of Compliance ( If the ship flies flag o
fihe state not ret fvwng the convention) will be issued after satisfactory survey,

300145 Foranewshiporexisting shipwithmajor conversion that is regarded as new ship by the adm
fnistration, SEEMP compliance verificationoprocess isthesameaspersectiond 14 2, 3 1 4 34n0d3d
14 4 Beforetheshipisput intoservice, the SEEMP Statement of Compliancewill be issuedafter
satisfactory SEEMP verification, and the TEEC will be issved after verifying that the SEEMP and the SEEMP
Statement of Compliance are kept on board the shipand satisfy EEDI requirements,

30014 6 Ships apo \ymgf (voluntary) shipenergy eHmencymanagement systemcertification from
CCSdonot need toapply for SEEMP verification separately,

3.2 Certification

3021 Existing ships that have submitted applications and passed SEEMP document compliance
verification and onboard verificationwill be fssued with [EEC or International Energy Efficiency Statement of Complia
nte (0 the ship flies flag of the stete not ratifying the convention) |

3000 EEC or International Energy Efficiency Statement of Compliance ( 1f the ship flies flag of the state
not ratifying the convention) will be fssued tonew ships or existing ships withmajor conversion that are regarded a
snew ships, after having submitted soplication and passed SEEMP document complience verification and ond
oard shipuverificationaswell asmet the provisions inconnectionwith EEDI under MARPOL Annex VI,

302 3 Shipsthatcompleted shipenergyefficiencymanagement systemcertificationby CCSand
obtained Sh\'p Energy Efficiency Management Certificate ( SEEMC) shall also be issued with SEEMP
Statement Comp\\'anceat the seme time,

3.0 4 Onlyt hCCS class will be issued [EEC or International Energy Efficiency Statement
of Compliance (if the sh H|es flagof the statenot ratifying the convention) by CCS,

3.3 Invalidation of IEEC and SEEMP re - verification

L0300 An TEEC has long-termeffectiveness unless the following cases occur:

(1) Shipdecommissioned; or

(2) Shipwithmajor conversion (as defined per MARPOL Annex VI) ¢ or

(3) Ship nging flag

3.3 2 H an IEEC becomes invalid, the company may submit application to CCS for SEEMP re -

erification and the re - verification process stall be carried out Tn accordance with the requirements set out
inSectiond, L4 under this Chapter



3303 Due tothe reasonof sectiond 3 1 (2) that causes the invalidationof [EEC, incases wheret
hemajor conversion of the ship is soextensive that the ship is regarded by the Administration as s newly ¢
onstructed ship, EEDI verification and SEEMP re - verification should be carried out, and apart from this,
SEEMP re - wverification isnot required; thisshipwill bere-issuedwithan [EEC after SEEMP re -
yerification and its EEDI has been verified as complying with the provisions under MARPOL Annex VI

3.3 4Duetothereasonofsectiond 3, 1 (3) thatcauses the invalidationof [EEC, SEEMP re -
yerification should be carried out before that shipmay engage invoyages toports or offshore terminals under
the Jurisdiction of other contracting countries, An [EEC will be re - fssued after passing the verification,

3305 Inoceses where the ship changes its class fromother society classification to CCS, the SEEMP
need not to be re - verified if [EEC has been obtained and the management company has not been changed,
and CCS surveyorwill re-issue [EEC directly; if themanagement company has been changed, the ship
should submitanapplication for SEEMP verificationaccording tosection3 1 4 CCSsurveyorwillre-issue
[EEC after ¢ satisfactory verification of SEEMP,

o 1



APPENDIX

Appendix 1 Best Practices for Energy - Efficient Operation
of Ships Engaged In International Voyages

1 General
f.1 Purpose and Scope

11,1 The best practices for energy - efficient operationof ships provided in this Appendiv are int
ended to provide the shipping companies with guidelines for the development of ship - specific energy effic
lency measures,

11,2 The best practices for energy —efficient operation provided in this Appendix apply tocargoc
arriers engaged inomarine transportation, but theenergy efficiency measures [isted or combination of such
measures donot necessarily apoly tospecificships, and the shipping companies should therefore develop s
pecific energy efficiency measures according to the characteristics of ships,

f.2 General Requirements

1.0 1 Energyefficiency measvres of shipsv operation are the core of a SEEMP, and energy efficiency
can be improved mainly through reduction of ship resistance, Improving propulsion efficiency, improving
power generation (machinery) aswell asoptimization of management and operation, while the results of n
ergy efficiency measures depend onship sizes and theirrelevant operational mode

10,2 The improvement of energy efficiency ecross the entire transport chain takes responsibility b
eyond what canbe delivered by the owner /operator alone, and to some degree depends on the coordinated act
fons vetween many involved stekeholaers, The [ist of all the possible stakeholders in the efficiency of ship operatio
nois long, which includes designers, shipyards and eouipment manufacturers, aswell ascharterers, ports and
vessel trafficmanagement services, efc Relevant parties should consider the tnclusion of efficiency measures in the
froperations collectively,

123 The improvement of energy efficiency of ship operation does not necessarily depend on single s
hipmanagement only, Whether o better coordination among relevant stakeholders canbe maintained or not sh
allnave major influences on the energy efficiency of shipoperations, [t s therefore necessary toestaolish corresp
onding measyres at the company level tomaintainnecessary coordination among stakeholders,

12 4 Whenestablishing energy efficiency measures of shipoperation, the company and/or ship shall
give adequate consideration to the above -mentioned factors, and according to themanagement and
operation of companyys ships &s well as shipsv own characteristics, sailing regions, trading and other relevant requ
irements, adopt the best plan of energy efficiency measures inviewof the compatibility and cost-efficie
ney of various energy - saving measures,

105 The development of energy efficiency measures shall be specific and practical, identifying |
mplementing method, steps, frequency, parameters, implementation requirements as well as responsible pe
rsons of the provided measures, Through continvous evaluation and improvement, it will finglly formthe besto
perational plan for energy efficiency or implementation guideline with guiding significance that fits the ship



2 Best Practices for Energy - Efficient Operation of Ships
2.1 Management optimization for the operational energy efficiency of company flee

1.1 Tooptimize and configure liner rovtes

Pt is required toanalyze factors in technical, economical and seasonal aspects, and evaluate overall
energy efficiency and Tevel of economy of the voyages. Normally & ship of higher operational energy efficiency
( Tower EEQOT) has abetter level of economy, Companies are recommended to develop fleet operation
management and allocationsystem andevaluate and adjust regularly the fleet energyefficiency and economy
level toachieve anoptimized [iner route and feet configuration Tooptimize [iner fleet operation
management, the following measures can be considered, but not [imit to:

L1t Route structure optimization

Suchasmulti-portcalling direct transport program integrated trunk and feeder transport program
and etc, Evaluation shall be conducted on many factors in these several programs, such as market supplies
and demands, cargo fluctuetion and development trends, ship utilization rate, voyage distance, and etc
and meanwhile, comparison and analysis of shipand fleet energy consumption and energy efficiency level sh
ould becarried out soas todevelopanenergyefficiency goal evaluationsystem whichshall bevsedas thed
asis for judging each decision progremto select anoptimal program

2110 Optimization of the port of call

Major factors inmconnectionwith shipenergy efficiency and ship utilization efficiency should be con
sidered, dncluding geography, cargo sources and ports, For exemple, the selection of base port and shippi
g oroute distance, as distence sailed correlates with ship energy efficiency, 1f a bese port is selected inapor
twhere cargo sources are relatively centralized, Ttwill felpreduce cargo turnover volume and thereby redy
ceenergy consumption Thenatural conditions of aport, Ttsefficiency of cargo-hendling and facility sery
fces are also the operationsl energy efficiency factors shipowners or ship operators need to consider,

2113 Ship type allocation and optimization

Liner route ship allocation program is to deploy the ships of different classification within the [iner flest
to various voyages the company operates inamost reasonable manner; the company may select the optimum sh
fo type or combination of optimum ship types through evaluating the technical religbility, the economic ra
tronality aswell as the designenergy efficiency of ships, Generally speaking, the unit transport costof s
hips with larger tonnage is lower than that of shipswith smaller tonnage, and under the circumstances that
other factors are not considered, ships with larger tonnage, only in terms of energy efficiency, tends to have |
ower energy consumption per unit transport turnover volume than shipswith smaller tonnage,

2114 KTocation and optimizetion of ship number

As containershios have higher speed and fuel consumption, speed reduction and adding ships are the ex
stingmainenergy - savingmeasures the container [iner sh'\pp\ng companies often take, When adopting the
easures of shipaddition and speed reduction, the company should, according to the voyage distance s de
rmined for ships inthis routeand the conditions of thecallingports suchas pier schedule arrangements and
frefght volume within the same cycle, analyze the overall fuel saved for the fleet and freight vo\ume hr
vgh checking the fuel consumption volume saved /cost savings/ freight volume reduced on this same g af
er speed reduction taken oy s single ship, and such analysis results shall be used tocalculsate and check t
eoverall fuel consumptionvolume, freight volume aswell as costsafter addingmore ships, The ship type, to
nnage, draftof ships tobe added and number of these ships shall thereoy be determined inaccordance witht
he analysis and calculation results, and then shipping companies have to find the match point between opti
mumenergy saving and cost reduction in ingwith their business scale and specific operations,

0
t
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20115 Reasonaole planning of sailing schedule and voyage schedule

The preparation of sailing schedule and voyage schedule should give consideration tomany factors inc
luding ship speed at particular route and seasons, and aneconomic speed should be adopted in the viewof s
hipenergy efficiency and economy, During liner operation, as the cargo flows among ports are changing all
the time, the scheduled ports of call and calling sequences should be adjusted accordingly, seeking to ach
feve full load and improve the load rate  Adjustment should be timely made to the voyage schedule or frequen
oy of dispatohing according to the ship loading capacity, and the designed surplus time of ship arrival at por
toshould be serfously planned and arranged by the company according to the specific situations at aparticy
arport, thus to give flexibility to the scheduled sailing dates and hence adapt to the changes of externa
'conditions, Ships should reduce their speed properly in linewith the sailing schedules and use economic
speed toavoid fuel consumption brought by sccelerated sailing due to s tdesignselling schedulewhich
leads toshipdelays and behind schedule  The freight volume reduced due to speed reduction can be offset b
yothe addition of ships, and the corresponding actions taken must be communicated to and coordinated with
relevant port side of the piers and cargo owners,

2010 Fleetoperationmanagement optimization of tramp shipping company

Tramp shipping (voyage charter, time charter, bare boat charter) hes g characteristic that routes,
argo types and lay days very constently with shipping demands,

20121 Reasonable management of ships

I'facompany controlsa [arge fleet andoperates numerous shipping routes, then it isnecessary tocarry

Emuelti - cargo, multio- route and multi - ship type optimization, especially for fived route transport ships ordin

arily engaged intransportation among many ports; as the transport volume is very large, the economic resl
tsoof oifferent salling allocation progrems are different, and therefore the results of ship energy efficienty are al
so different, Shipping companies can plan ship energy efficiency through various methods of route allocat
fonoptimization and fleet planning, such as linear programming technique, and it is of major significance
forenergy consumption saving of the company fleet 11 shortest fleet voyage distence can be set a5 goals throug
horganizationoptimization,

2120 Selection of shipping routes

fa tramper is used for voyage charter, it will often face several cargo carrying opportunities at the seme tim
e As different opportunities fave different cargo types, different loading and unloading ports, ano diff
erent freight charges, the operators must make quick decisions onwhichbatch of cargoes tocarry inthe nex
tovoyage, And furthermore, the operation of voyage charter feathers that the voyages have tobe selected an
0 nalled downone after another and the sequences of voyages need to bemaintained inacontinuous order in
terms of time and geographic locations, It is therefore not enough to just consider one voyage, and the sel
ections of next voyage and subsequent voyages are also to deconsider d, Freight coordination is necessary to
y through reasonable freight scheduling arrangement of the company fleet and selection of continvous voya

ges of ships, avoid or redvce empty load voyage distance and improve shipsv utilization rate and full - 1los
¢ rate, thus toimprove ship energy efficiency,

2123 Ship \'ng optimization

When the port Ioad\ﬂganddissh ree for rticular voyage of shipsare fived, It isstillneeded to

consider if there are sometimes several routes &y a\\ah\ for selection between the port of Toading and the port of dis
charge [fone of these rovtes is short indistance, with good wind conditions and large ship loading capac
Pty then it is the optimum rovte But often each route has its own advantages and disadvantages: for examp
le, oneroutemay have short distance, yet the draft is Pimited, whichwill prevent shipfromfull-load,



while another may be witha good draft, but long indistance, Shipping companies are to consider the factors such
s ship types, cargocapacity, shipenergy consumption and greenhouse gas emissionwhile planning voyages,

2000 4 Divect and transit shipment optimization

I'fashiphas towait forcargoat the direct portswithhighuse of port charges, crowded berth and poor
efficiency of cargo-handling, etc , theenergy consumption and greenhouse gas emissionwill be increased,
incase that there isaportof callnearby, shipenergy efficiency canbe improved ingbetterway by transit
shipment of cargoes,

01,085 Voyage estimation optimization

Shipcargo - worthiness, voyage time, cargo capacity, voyage fuel, water and necessities supplement,
crew replacement, ship repair, dydro - meteorology, and etc, , reasonadle consideration of these factors can g
void shipsvempty load rate and improve vessel utilization,

2106 Charter contract management

D In the voyage charter contract, shipowner shall add * Interpellation Clause” o which stipulates that
Tt ds clear to the shipowner or ship master that the ship cannot arrive af the port of loading and get ready for cor
g0 loading before the contract terminatio dam, Meyum notify the charterer the delay of the shipand Tt estimate
Garrivel dateat the port of loading, and ¢ rterer has toreply withina given period of time whether
o terminate the charter contract or not, |f h h tererkeepssi\enh itisconsidered an ggreement to contin
Ue the contract, This s toavoid such awkward situation that the charterer declares termination of the contract whern
the shiparrivesat theportof [o d\ngwwthba\\as passage due toexecutionof the contract,

1) The shipspeed under the charter contract isnormally decided by the charterer rather than the ship
operator, and the shipowner is obliged to provide ships that meet the speed requirement es defined in the ¢
ontract, Inavoyage charter, the shipowner should also try the best tosign the charter with aneconomic s
peed when concluding the contract,

3 Forosingle voyage charter, there is normally & “ not vefore clause” o that Is, when the ship arrives st
the port of loading ahead of schedule, the charterer is not obliged to load in advance Shipowner and ship
operator should, vopon theend of last voyage, notify the shipinadvence tooptimize the sailing speed in [ine
with the sailing schedule,

L) Shipowner and charterer need to coordinate the required time of arrival (RTA) for each voyege, wh
foh shouldbe the time for the ship toberth at the pier, and the ship shouldmenage 1ts speed according tot
heactusl berthing plan, thus toavoidextra fuel consumption of the ship due toarrival inadvanceaccording
to the cherter contract and adoption of figher speed,

2.2 Voyage Plan Optimization

2.2 1 Development of voyage plan

Optimum route and imoroved energy efficiency canbe achieved by careful planning and execution of voys
ges. For different ships, different loading conditions and different marine environment, the voyegs plan may
have some variations, but should include the following contents and steps:

(&) Evaluation of &l information in comnection with estimated voyages;

(b) Development of detailed berth - to - berthvoyage plan, which should include necessary piloting i
nformation

(c) Execution of voyage olan

(d) Monitoring of this voyage olanvs execution



2.2 0 Route design
Improvement of energy efficiency cen also be acquired fromoptimization of route design The company
needs to cautiously consider route selectionand speed, end designs the routes according to the [atest me
eorologicel date mastered, taking maximum adventage of ocean currents and tides while avoiding the impac
sfrombadweather and strong countercurrents; restrictions of traffic separation scheme andnavigation safet
yoshould also benoted, references shall be made to nautical publications such as CHART: 5124 - 5128, NP136
Ocean Passages for the World, Shipvs Routing, SAILING DIRECTION, Guide to Port Entry and etc,
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To develop voyage plan, companies should:

(3) Often comsider a rovte with the shortest distance, for exemple, use of the great cirele [ing

(b) Under the prerequisite of ship safety, select a rovute with the shortest distance;, however, thes
hortest route may not be the optimum rovte, especially inanocean crossing sailing, and the optimum route
shouldbeanoptimized route after taking comprehensive account of factors such aswind, current,
meteorology and oceanic condition

(o) Weather routing

Weather routing fas s highpotential forefficiency savings on specific routes [t is commercially av
ailable forall typesof shipand formany trade aress Significant savings canbe schieved, but converselyw
eather routingmay also increase fuel consumption fora given voyage,



Weather routing will, combining shipvs performance, loading features, technical conditions and sailing tas
ks, choose the optimumweather route for ships according tomore accurate short and medium termweather fo
recast and marine forecast, The core of weather navigation is the study of the design method of shipvs opti
mum route, which is, by fully utilizing themarine hydro-meteorological conditions during sailing and com
bining shipvs performance and shipownervs requirements, to achieve as possible as it can such optimum per
formances as shortest sailing days, minimum fuel consumption aswell asminimumshipand cargo den
ages under the pr econd|t|on of shipys sailing safety, soas toreduce operational cost and improve transport efficien
¢y, When ships are engaged inoceanicand long distance voyages, It isbetter for the company to apply weat
her navigationservices,

Weather routing isnecessary tobeconsideredasahelpful tool forall ships, especially inbadweather
seasons such as winter seasons of the Northern Hemisphere and the monsoon seasons in the Indian Ocean
The selection of weather routing also enables the operators toavoid bad weather and acouire optimum ship
speed and energy consumption, For ships engaged inocean crossing voyages, therearemore routes availanle
forselection, which is particularly effective, Shipping companies should provide guiding route
recommendations for shipsengaged invoyages indifferent seasons and seaareas according tointernationally
published navtical books and industry nautical experiences,

Weather routing cansave as well as increase fuel consumption To select o route, safety comes first,
and the shortening of voyage distence and days follows, whichmeans saving sailing schedule and fuel consu
mption, Beside consideration of shipsvy own conditions, under the seme meteorologicel condition the shor
ter the voyege distance is the better, However, as the differences of actual ocesnicmeteoralogy end sea cond
Ptions are huge, sometimes the selection of shortest route will pose unfavorable condition to shipsv safety, while a

the same time, the voyage daysand fuel consumptionmay increase duet owmpacts fromthe badweath

Bu sometimes ifa longer route isselected, due to the favorable influences from the meteorology and win
0 currents, oeside the reduction of ship demages, the speed s incressed and voyage days shortened Weathe
rrouting can forecest themeteorological conditions of the future sailingarea inadvance, and is the optim

\zed route concluded fromea comprehensive consideration of the above situations,

At present there are many weather navigation companies such as WNI in the market, Shipping
companies should, beside determining weather routing for ships, also determine the rovtes according to sa
Plingarea tracking factors, suchaspirate dynamic areas,

(d) Utilization of ocean current to save energy

There are many ocean currents all over the world, and when designing sailing routes, according tonau
tical publications ( ocean current charts) , these currents can be effectively utilized by teking advantags of their
tharacteristics,




2.3 Speed Optimization

The optimization of shipspeed isrelated tomany factorsand it isnecessary toseriouslyanalyze factors
and take reasonable measures to optimize the speed Factors tobe considered for speed optimization should
include ¢« ship operation mode, charter contract, fuel price, freight rate, shipping date, hydro - meteorological ¢
ondition, speed requirements and [imits from this voyage line and route, ship condition, ship loading status, f
vel quality, shipoptimization during actual operation, shipmachinery and equipment, and ete,

2.3 1 Theeffectsof shipoperationmode onspeed Shipping companiesare classified intotwo
categories interms of operationmode, i e , liner shipping and tramp shipping, Speed optimization should
be carried out respectively todifferent operation modes,

2.3 2 The effects of the content of charter contract on speed: refer to the charter contract, When
tharter contract or partnership operation is concluded for & ship, the parties should try their best to fiv that
the ship isencouraged tooperate at economic speed toachieve maximumenergy efficiency, while fuel saving
and pollution prevention are also related toefficiency and statutory requirements, [ addition, dispatch and demyrr
age Inthe voyage charter contractmey also have effect onspeed,

203,03 Asfreight rates and fuel pricesmay affect shipownersy choice of the speed of vessel, shipsmay
adopt different economic speed inlinewith the freight rate of cargoesand fuel prices, Forexample, incase
that the fuel price is high, companies should try touse asailing speedwith the lowest fuel consumption,

2034 The effects of salling scheduless ships should aojust the soeed according to the laycen of vessel,

2305 Theeffectsof hydro-meteorological conditions onspeed, Asshipsmaymeet very large sailing
resistance et rough seas, asaresultof whichthe loadand sliplossrateofmainenginesarealsovery [arge,
speed shouldbereducedaccordingly, otherwiseoverloadof themainengineswilloccurandthe fuel
consumption will rise dramatically, As the seme occurs when a ship is sailing against the current, the slip
loss rate of mainengines isespecially large, and accelerationwill Tead toasharp rise of mainenging fuel
consumptionwhile the sailing speedwill not be increased toomuch Therefore, ships should adopt
corresponding speed reductionmeasvres according todifferent hydro-meteorological environment and shipys
technical status,

2.3 6 The requirements and [imitations of shipvs routing and seaways on speed. The requirements of
narrow waterway sailing, ship turning point and some fairway sea areas on speed, and the [imitations of up
perand lower diversion point on speed,

2037 The effects of ship conditions on speed, including ship types, ship operation [ife, ship main
engine status, ship fouling and coating conditions, etc, As themainengines of old ships have [arger wear,
they will normally sail at redvced revolutionand speed, end the optimumeconomic speed will need tobere
-evaluated Asshipsof different types differ fnwindand wave resistance, some shipsmay have larger wind
ares and poor seakeeping, therefore ships should take measures such as change of direction and speed reduc
tionaccording tothewindwave situations toensureasafe reduction of energy consumption,

238 Optimumenergy efficiency speed means the speed at which the fuel used per nautical mile is at
aminimum fevel for that voyage, [t does not mean minimum speed; in fact, sailing at [ess than optimum spe
edwill consumemore fuel rather than less, Reference shouldbemade to theenginemanufacturervs pow
er/consumption curve and the shipvs propeller curve, Possible adverse consequences of slow speed operat|
on may include increased vibration and problems with soot deposits incombustion chambers and exhaust syst
ems, These possible consequences and safety risks brovght by slow speed sailing should be taken intoaccou
nt,



2309 Theeffects of fuel quality: Fuel consumption increase and speed reduction due topoor quality
fuel Asthecharterer Isresponsible for the fuel cost intimecharter contract which usually only states fuel
concentration, but without mentioning fuel ouality and composition, theremay bea large amount of sulphur
impurities orwater inthe fuel,

2.3 10 Agradua\ incregse inspeed when leaving aport or estuary whilst keeping the engine load wit
hincertain [imitsmay help reduce fuel consumption,

20311 Optimumenergy efficiency speed is the speed at which fuel consumption per nautical mile is a
taminimum level At acertainfuel price and aparticular fixed cost, there is always aneconomic speed at
which the sailing cost per nautical mile s the Towest However, 1f shiprent and otfher cost and expenses to
maintain ship voyages are considered, optimumengrgy efficiency speed will not be necessarily the optimum
economic speed Byt if there isanexcess of shipping capacity, under the circumstances that the ship derth
the salling schedule Ts loose, optimum energy efficiency speed Is therefore normally the
optimum economic speed, which will help reduce shipsv fuel consumption and improve energy efficiency Mes
while, §fashiphas high
nomic interests, it isalsoallowed touse different economic speed ( for example, selection of speed with mi
nimum fuel consumption rate or

ing time is fixed and

fgh daily rent, tight schedule and busy transport tasks, inviewof the companyvs eco
of\t-mak\ngspeed) gecording todifferent situations,

2.3 12 hsopart of the speed timization process, due account may need tobe taken of the need tocoo

rdinate arrival timeswmhtheava\\abm floading / discharge berths The number of ships engaged in g pa

rticular trade rovte may need to be taken \nto account when considering speed optimization,

313 Utilizationof optimized speed cansave propelling power, but the sailing daysofashipwill be
incressed due to speed reduction, and there are still other costs within the transportation costs of aship For ship
sengaged inparticular routes, as ¢ result of speed reduction, the sailing timewill be incressed and tran
sport efficiency reduced, and the economic results may be therefore reduced, Due account may need to be to
kenof the need tocoordinate arrival times with the availability of Toading/ discharge berths, by the ship
owner according to the content of trading contracts, and as the reduction of ship speed will lead toa redu
ctionof shipsv freight volume within the unit time, shipowners need to consider whether or not to incress
e the number of ships at the trading rovtes

2.3, 14 hs tothemainengine operationwhen sailing intoaportorarrivingat theanchoragearea, the
engine shallbecut out timely, taking full advantage of shipsv head resch (especially the [ong head reach of
large ofl tankers) to reduce the use of engine and therefore reduce fuel consumption Tt 05 required to the full exte
ntpossible toavoidsuchoperationmethod of heading tothe anchoragewith fastengineand then * g0
ruptly braking” during high speed backing astern

2.4 Optimization of Ship Draft and Trim

Both shipg draft and teimwill affect ship energy efficiency, As the depth of snip draft will decide the size
of sailing resistance of g ship, the submerged deptn of propeller will go down st [ight Toad, and the propelling effic
fencywill alsobesffected Beforeaship launches itssailing, thedraftand trimneed tobeoptimized Trim
adjustment throvgh reasonsble stowage and vallast is conducive tospeed increase or fuel savings,

24 1 Forconfirmed draft, mainengine horsepower and ballast condition, there is anoptimumship trim
Arecommendation of shipys optimum trimcan be given through a comprehensive analysis of null, propeller pitch and
mainengine output power by software tools, Sofar, such software has been developed and put into application,
and itcanhelpachicve anenergy -saving result of about I to2percent Shipsmay consider using it



242 Wren the shipconfirmed draft, shipvs [ongitudinal strength should be considered toensure sm
o0thoperationand discharge of ballast water, soas toshorten shipys port time,

043 Trimming vary with the consumption of fuel and water stored on voyage, therefore, shipvs trim
must be considered inthe viewof full voyage before cargo stowage, and bemonitored and adjusted constantly
during sailing,

24 4 Forshipsequipped withvariable -pitchpropeller, as thepiteh isadjustable andslip loss can
be changed, Incase that the revolution speed of mainengine is constant, a ship isable toacquire any speed
fromzero to the maximum speed When a shipmeets roughweather and strong countercurrents, it is
required toobtain the oest fitof mainengine - propeller -hull through adjusting mainengine revolutions
peed end piteh, avoiding unnecessary consumption of main engine power caused by excessive slip loss,

245 Forshipswith half Toad and above, ballast water shall be used as less as possible to reduce s
hipsv salling resistance of friction For large shios, generally speaking, where appropriate, it would be
better tosallwithsmaller trimand slight uppiteh trim To keep proper draft and trimduring sailing, &5 3
precondition the oropeller needs to have adequate submerged depth, and It is required to keepenough under
water depth for the propeller tomaintain optimum propelling efficiency of the mainengine and the rudder r
gactionefficiency

2.4 6 Ballastvoyage, theminimumaverage draft shouldbeat leastH0% and above of the summer
full - load draft, and during winter sailing, it should bemade between 5% to 60% of the summer full - 1o
ad draft, when LBP > 150m, dMmin=002LBP + 2, minimumdraft at the bow when LBP > 150m, (f
mi=0 012LBP + 2; minimumdraft at the stern: )= (propeller diameter) , except forentering and |e
aving port, shoalingwater and speciel circumstances,

2047 Inocase thet there Is nooptimum trimdata of this ship, 1t isneeded todetect the optimum trim
of the ship inaballast voyage at particuler speed and displacement throvgh continvous adjustment of the s
hipvs tri

24 BAsh pvs optimum trimstatus shouldmeet the principle that the shipmaintainsminimmresistance
and fastest speed while still complying with the requirements of ship stability and longitudinal strength,

2049 As the bulbous bowdesigns vary withship types, if possibvle, the bulbous bow should be sunk |
ntoweter tothe greatest extent possible toreduce the wave drag,

2.4 10 If there is shipvsoptimumtrimcvurve diagramdrawn aftermodel trial within the ship
documents, reference should bemade to this diagram toadjust the optimum trimstatus for this ship,

2.5 Optimization of Ballast Water Operation

2051 Tomeet the relevant requirements of IM0, WHO and the Administrations of port States, everys
hipof the company must be equipped with Ship Ballast Water Management Plan. To carry out ballast water ope
rations, itis red tofollowthe contents of thisshipvs ShipBallast Water Management Plan,

.5 2T reduce the sludge within the ballast tank at portswithpoorwater quality ( forexample ports
with toomuchsilt) , duringport time, ballastwater shouldbekept at theminimum level under the
vircumstances that the safety allowance is guarantesd, after feaving port, it s recommended to re - adjust the balla
stwater at cleanwaters,

25,3 The operation of ballast water shall comply with Conventions and loce! [aws end regulations, a
nd shall bedischarged and recorded according to the IMO ballast water management requirements, m
ganwnile Tt shouldbeparticularly noted that no discharge should be done at special ares



2.5 4 Ballastwater shouldbepressed inand discharged by gravitational method as far as possinle in
safety, maintaining appropriate draft and trimtoshortenballast water operation time, With reference to the
ballast water management plan, if safetyand strengthopermit, emptying and injectionmethod shall beusedas
faraspossible when replacing ballast water,

2.6 Ship Measures When Confronting Rough Weather

2.6, 1 Sometimes sea weather such as the local harmful typhoon of South China Sea may happen
suddenly, the forecast time of which is short, Toavoid the impact of roughweather, ships should, sccording
to thelr own situations, take many effective measures such as redirection, deceleration, heaving - to, lie -
to, anchorage for shelter, ceviation and etc, These measures cen not only guarentee shipsv navigation safety,
but also avoid fuel consumption of the main engine, and in the meanwhile also avoid damages that may occur
toshipsdue toexcessive countervailing forcesagainst the hull, Everyshipshould develop the wind
resistance and speed reductionmeasures inadvence according to its ownshipconditionand loading status,

26,2 Shipsmay also teke such measures, before rovgh weather comes, &s sailing at full speed to sh
elterorsafewaters, some of whichmay increase shipsv energy efficiency toensure the safety of shipsandec
argo; they are reasonable, but may be a disadvantage for the calculation of energy efficiency indexes such
a5 EEOL, Inaddition, when adopting relevant operation measures, shipping companies and ships should take
aopropriate actions, under the premise of ensuring ship safety, to save fuels according to shipsv sailing
schedule and other conditions, Ships and companies should determine the RTA at destination ports ina time
Ly menner, and If the sailing schedule is loose, they should determine and use optimumeconomic speed acco
rding tothe hydro-meteorological conditions, ormay consider towait for thewindwaves fading away by tak
fngactions suchas e~ tooranchorage before sailingagain, soas toachieve the goel of cost saving by sa
ving fuels end reducing fuel consumption,

2.7 Use of Rudder and Heading Control Systems ( Autopilots)

Anointegrated Navigation and Commend Systemcan achieve significent fuel savings oy simply redocing f
he distance sailed “off track” . The principle is simple; better course control through less frequent and
smaller corrections will minimize Tosses due to rudser resistance By adjusting weather sensitivity, a ship can redu
ce its frequent rudder sway to reduce energy consumption of the steering engine, and therefore ship energy
consumotion is reduced Retrofitting of & more efficient avtopilot to existing ships could be considered by aff
ordable compenies, Where avto - rudder Is used, the parameters of auto - rudder control systemmust oe adju
sted timely according toses conditions, loading status and weather,

2.8 Timely Communication with Relevant Parties

Early communications between shipowners and shipoperators andport relevant parties should be
mutual, not only s shipneeds to know the information frompier and port relevant parties and feed back rel
evant information toport relevant parties, dut port relevant parties alsoneed to timely communicate rele
yant information with shipowners and ship operators, which is also required by the BLU Code, Ships and ship
operators need to know informetion such as relevent informetion of ports, vehicle transport service

( VIS) and pilotege information, cargo status, passenger goods, loading/ aischarge machines, fuel and water



replenishment at ports and other information, Early communication of these information will help shipping
companies to take relevant measures as early as possidle tomake coordination or arrangement, thus toavoid
delayof sailingschedules and deviation of ships, which isof great significance fromanenergy-savingand
emission reduction point of view Forearly communication, ships, shipmanagers and ship operators should
establish contact procedures before shipsv arrival at ports toeffectively and timely exchange information with reley
ant parties, and the exchange of information should include the following contents:

2.8 1 Shipoperators and ships shouldoprovide the portsand relevant partieswith timely and
continuous exchenge of relevant information,

2.8 2 Communication of information inconnection with the ports and relevant parties froma ship, in
cluding relevent informetion passed fromships to the ports and fromoport piers to ships or ship operators
(shipdocuments, portpier documents, cargo documents and otfher relevant documents)

28,3 Measures that ships or shipowner and ship operators should take after the accurate berthing ti
me bs fived  ncluding the measure of using optimum speed taken by o ship tosail to the destination port af
ter theaccurate berthing time fsconfirmed,

2.8, 4 Optimumoport operationmay involve procedure changes including different handling ar
rangements fnoports, and port authorities are encouraged tomaximize efficiency sndminimize delay,

2,85 Forships, goodand efficient operationof ports canimprove theirefficiency togamaximum [evel
and reduce delays toaminimum level, and some effective measures play & significant role inshipsv energy
saving and consumption reduction For examples, measures such as good and reasonable berth and berthing p
rograms aswell as reasonadle use of tughboats canhelpreduce shipsv berthing time tosaveenergy e
onsumption, the use of state of art and economic and environmentally protective machines can improve effi
ciency of cargo-handling and reduce energy consumption and greenhouse gas emission, active comn
Unication detween ships and ports as well as the use of shore power by ships to the greatest extent possinle
could help reduce noises and shipsy greenhouse gas emission during port time, improve sea water cleanlines
saswell asprotect resources and environment,

2.9 Optimization of Propeller Energy Efficiency

The efficiency of propeller depends on the design and menufacturing process, During construction of g
shipy oropeller withhighefficiency and nice menufacturing process should be selected and taken a good ms
tohwithmainengine, For propellers that have already been installed to ships and inservice, themajor me
ans to improve propeller efficiency ismanagement,

2.9 1 Ensure gppropriate submerged depth of propeller, [t is sometimes noticed that part of the prop
ellerof anempty ship isabovewater surface whenentering or leaving ports, which the loss of propeller eff
fciency isat amaximum level, the loss rate depends on howmuch of the propeller is sunken intowater, Duri
ng sailing inaroughsea, theopropellerwill surface periodically with the waves leading tomainenging ove
ropeed, whichwill reduce propeller efficiency and therefore affect mainengine efficiency, Therefore, pro
per submerged depth of the propellers should bemaintained through ballast, reasonadble stowage, reasonabl
eallocation of use of fuels and freshwater, aswell as adjustment of main engine revolution speed,

2.9 2 Check appearence status of the proopeller, Various demages will occur to the propeller during
itsservice, suchas cavitationcorrosion, propeller blade curling and deformationdue tocollisionwithsea
floating debris, natural wear, aswell as possible seabiofouling due to long termmooring on the propeller
olade surface, ano ete ALL of these demages will lead to an fncrease of frictional resistance of water during



the working period of the propeller, which leads further toa reduction of the propeller efficiency. Oppor
tunities suchas dock repairand in-water inspectionshouldbeused toinspect the propeller, checking blade
surface and repairing demaged bledes ( curling and corrosion) , so as to improve propeller efficiency,

2.9 3 Effects of navigation operating mode on fitting between engine and propeller, During sailing,
when ship resistance increases ( heavy \oad fouling, against the wind and countercurrent, shallowand na
rrow falrway navigation) or motion state changes ( setting sail, turning, reversing) , advance ratio of the propel!

)
h

rowill decrease (opropeller efficiency decrease G the diesel engine will work in an operating mode with b

y oA
Pg torque and show revolution speed, causing high thermal Toad to the diesel engine and therefore [eading t
0 a reduction of reliability, Therefore, in g voyage ( whether manevvering or constant speed) , where sailing resis
tance fncreases, mainengine revolutionspeed shouldbe adjusted timely toachieve appropriate fitting betw
een engine and propeller, thus to improve efficiency of the propeller and diesel engine For setting sail,
turning and reversing, themainengine revolution speed should be incressed gradually toachieve optimumop

ropellerefficiency,
2,10 Hull Inspection

The growth of sea biofouling on the hull will increase shipresistance, Regular hull cleaning can nelp
reduce resistance and thus the overal !l fuel consumption Energyefficiency measures against hull include

2101 Hull coating: to reduce sea biofouling and therefore full resistance

20100 2 When fouling occurs toashipend seriously affects ship speed, 1t Is required to report ina
timely manner to the company, who should arrenge acleaning to the hull at aproper time,

210, 3 Regular hullmaintenance shouldbemaintained; regular docking andassessment of ship
performance should be ensured and smooth full can be optimized by using coating technology, Regular in-w
ater inspection of the condition of the hull and cleaning are recommended to ensure the clesnness of the fu
Pl Timely full removal and replacement of underwater paint systems should be carried out toavold the incr
gased Nul! roughness caused by repeated spot olasting and repairs overmultiole dockings,

211 Selection of proper main engine revolution speed

The navigation of a shipcanbe generally categorized into 2 phases, which are normal ( constant speed)
navigation gnd meneuvering navigation, Formost commercial ships, constant speed navigation time accounts
for 95% and above of the total navigation time, and therefore the menagement of main engine revolution spe
ed at constant speed navigation phase plays a key role inenergy saving and consumption reduction, The fact
ors affecting constant speed navigationaremainly ship draft, hull cleanness status, sea conditions and ses
way conditions Cwidth, depth, etc ). When voyage tasks are fived, the ship master should define the spe
ed according todates of arrival at ports and cargoownersy requirements, and adjust themainengine revoly
tionspeed in Finewith the abovementioned affecting factors during seiling

211, 1 Theeffects of shipdraft change, When the draft increases, shipresistance increases
accordingly, advance ratioof the propeller reduces and revolutionspeed slows down For s speed governor of
constant speed, thismeans to increase fuel supply tomaintain s constant speed, leading toan increase of
main engine fuel consumption or even overload, incases of which, the main engine revolution speed should
be properly reduced; on the contrary, when the ship iswith [ight load or empty load, the mainengine revo
Lution speed should alsobe properly reduced according to the voyage time,



20112 Theeffectsof hull cleanness condition The hull tends to get adhered by sea creatures when a
shipmoors at tropical waters, and after long termvoyages, roughness of the hull will incresse and bringr
esistance to shipys navigation The effect of such resistance can be very large, the faster a ship is, themore spee
¢ loss it will cause, Usually, forabulk carrier withaspeed of 15 knots, the speed loss caused by resist
ance conreach I to2 knots, [fcaleulated onabasisof Tknot Toss inspeed, a30-day voyege distance as ir
theorigina! schedulewill actually needanother 2 14 days, and consume anextrad3d, b tonnes of fuel if cale
Ulated pera daily fuel consumption of 25 tonnes, For such cases, the hull is tobecleaned timely, and ifn

applicable, the speed should as faras possible be reduced

20113 Theeffects of seaconditions and seaways, Rough ses conditions, navigation against wind, s
rrow seaway and shallowwater sailing, all of these will lead to the increase of seiling resistance, therefore, main
engine revolution speed should be proper!y slowed down to reduce losses due to fuel consumption,

011 4 Maneuvering navigation operating mode ismainly used for navigation phases such as entering
and Teaving ports, narrow seaway and inland river navigation, and its feature is that the fitting of engine and prope
ler is always changing, and mainengine revolution speed and speed are also changing always; under such ¢
froumstances, drastic increase or decrease of speed should be avoided, except emergencies

2,12 Maintain Good Operating Condition of Equipment

Usually, the purpose of maintenance is to improve the equipment reliability to ensure navigation safety Actual
ly, regular gene ral equipment maintenance, while ensuring the operating reliability of equipment, also p
lays an important role inenergy saving and consumption reduction For this purpose, maintenance plan of ma

jor energy consuming equioment should oe developed for a ship, and maintenance shall be carried out regula
rly according tothe plan,

212, 1 Mainengine

For the management of main enging, beside regular monitoring during operation, it isparticularly im
portant tocarry out maintenance according to equipment manvals and established maintenance system for e
xample:

1) Poorsealingof highpressure fuel pump and niddle valve couplings inthe fuel injection systemwill
affect theperformance of highopressure fuel supply and thevolume of fuel supplied, aswell as the
atomization end ourning of the fuel injected, therefore of [ leakage check should de conducted ona regular
basis, end fuel fnjection time should be regularly checked and adjusted

1) hsdirtandcorrosionof the intake andexhaust valves inthe scavenge systemwill [ead to incresse of
the scavenging resistance in the cylinder, deterioration inairtightness of the inlet and outlet valve and
incresse of the residual gas, Tt will atfect not only the cylinder compression pressure, dut also the quality of scav
enging, thereby affecting combustion quality |t is necessary toperiodically clean and grind the intake and
exhaust valves, check the airtightness and corrosion condition, dirt on the air compressor and turbine ols
Ges will also affect ventilation quality and thereby need to be cleaned regularly

3) Wear and corrosionconditionneed tobe checked periodically forcylinder liner and piston, and oy
inder Liner and piston ring groove should be replaced or sent to factory for repair if their wear condition Is ou
tof spec, Piston rings should be measured and airtightness of the cylinder liner be checked at each overh
aul,

4y Other systems and components affecting the performance of diesel engine such as cylinder oil feed s
ystems, fuel heating system cooling system, lubricating system speed control system and ete,



The chief enginee should urge the marine engineers and the duty officer to strengthenmaintenance and
check the operating parameters of the mechanical equipment at any time, adjusting timely in cese of any ab
ormal situation toensure g good working condition of the equipment, thus to achieve the gogls of energy ¢
onsumption reduction through equipment management, Assuming poor working condition of the main engine cou
doresult inad% power loss, given the rated power of mainenging is 7, 208 kW, then the loss will be
360 4 kW, and If the each voyage sailing time is 30 days, then the total power Toss will be 360 £kWX
JUHXIO0D = 259, 488 kWhy so if calculated on the basis of 170 g per kWh, then there will bea total of 441 to
nnes loss in fuel consumption,

Beside bymaintaining good performance of equipment toachieve the purpose of energy saving and
consumption reduction, there are also other technical renovation means such as diesel engine optimization to

aehieve energy conservation forexample, retrofitting of the turbocharger to incresse the intake air volume, cyling
rand piston renovation to increase the compression ratio, improved injectionnozzles and adoption of electr
onically controlled cylinder Tubrication technology,

) Taking the improvement of the mein engine fuel injector as an example: & company has adopted the ne
Woslide valve instead of niddle valve in foel fnjector, the shide valve of which has an operational life thet is
2times of that of the former fnjector, and about 2% fuel canbe saved during actual operation Under the s
ame revolution speed and [oad, the exhaust gas temperature of themain engine lowers a bit, carbon deposit
within the cylinder reduces, carbon deposit at the injection hole of the fuel injectionnozzle reduces oby
fously, carbon deposit at the exhaust gas boiler reduces, and the low - speed running performance of the ma
fnoengine also improves toe certaindegree, which has provided technicel support for the mainengine to fu
rthernavigate at reduced speed,

6) Taking the improvement of cylinder lubricator as anexemple: by using & new type of electronically
controlled cylinder [ubricator, electronic timing \ubr\cating isorealized throughanelectronic timing Swirl
Fnjection Principle (SIP) cylinder o Tubricator, and the consumption of cylinder of [ s saved under the
premise of ensuring reliadle operation of the equipment, Main engines with different power fypes have different
fuel saving results, andon-board tests of aship show that the rate of economizing fuel could reach 33%,

Forshios navigating with reduced speed, speed reductionmay leed tomainengine exhaust discharge re
Guctionand temperature decrease, resulting inpressure reduction of the steemgenerated by the exhaust ges b
of ler, and if the steamsuperheat temperature is reduced, 1tmay lead tothe problem that the heating of fuel
willnot satisty the atomizing requirements, suchproblemcen be solved by increasing heat exchange ares of
the fuel heater soas tomeet the heating requirements,

20122 huxiliary engines: Ioaddition tocontrolling the operation oetween 70% - 90% of the rated |
oad aswell as the running time of single and double auxiliary engines, direct factors affecting fuel cons
umption of the auxiliary engines include:

D Working conditions of the auxiliary engine fuel supply system auxiliary engine fuel injector status,
high-pressure ofl pump state, and delivery valve state,

1) Working conditions of auxiliary engine scavenging and inlet & exhaust systems: state of the exhaust
velves, turoine efficiency, antalir cooler effect

3) Geometric dimensions of the auxiliary engine combustion chamber space: inner diameter of the cylin
der liner, internal dimension of the cylinder head, piston head size and piston ring side clesrance, and the w
ear conditionof pistonring,

b Timing cont o\ system the state of fuel injection timing system and the state of the exhaust valve
timing system



L00% huxiliary boiler /evhaust gas boilers [ooaddition to controlling the operation time of auxiliary b
oileraswell as the running time of single and double bollers, direct factors affecting fuel consumption of the auxil
fary boiler include:

1) Water quality and scaling conditions of the boiler, and it is recommended to use distilledwater ge

nerated by the fresh water generator,

2) Regular ts end dosing treatment of boller water quality

3 Cleanness of boiler heating surface, and soof)

1) Sett tate of airand ofl ratio, and the state of fuel full combustion

) W rsupp\ytemperature(toimprovethewat er supply t ature asmuch as possible)

6) Cargo fnsuletion, fheating unloading orocedure,

1) Timely adjustment of the opening of cargo of | tank feating valves, and working conditions of the s
teamtrap,

2,13 Reasonable Use of Auxiliary Boiler

[noaddition toenergy conservation measures such as strengthening the inspection and maintenance of ¢
xhaust gas boilersand fuel auxiliary boilers, regular cleaning of boiler flue instrict accordance with the
requirements of instructions, adjustment of the boiler airand oil ratio, aswell as prevention of incomplete
combustion of the boilers, Tt is alsoworkeble to improve thermal efficiency of the boilers throvgh the fo
lowing measures,

2131 Reduce steampressure of the boilers during berthing period;

2130 Fully wtilize the steam generated by the exhaust gas boiler during navigation

20133 Effectively control the distribution of heated steam and stop invalid heating of vnnecessary oil tank

2013, 4 During the oeriod of berthing and entering or leaving ports, control the ignition and burning
time of the auxiliary boilers ina good menner according to sctual situations, and in the case of ensuring
steamusage, try toshorten the timeof using theauniliary boilers

2135 Under the premise of meeting the requirements, proper lowering of the working pressure of au
xiliary boilers isaneffective energy - saving measure,

20136 hecording to the actysl situation, increase the cleaning frequency of boiler flug
2. 14 Reasonable Control of the Number of Running Auxiliary Engines

naddition to taking measures to strengthen maintenances including fuel valve of auxiliary engines,
disassembly of the high-oressure fuel pump, and cleaning of the pressure booster, the aircooleraswell ss
the inlet channels, tokeep the best operating mode of auxiliary engines and improve the workingefficiency of
aUxiliary engines so as toachieve the goal of energy consumption reduction, 1t s alsoworkaole torealize
energy conservation by reducing the number of ruaning auxiliary engines,

20 141 Use the auxiliary engines ina reasonadle manner according to the power load of the entire sh
o, and Tnosuchcase that the power load does not exceed 70% of the auxiliary engine power, 3 swng\e engine
should be used to the greatest extent possible instead of usingt

2. 14,2 Stopequipment that isof non-essential use, and according to the power load, try tooperate
by using oneauxiliaryengine;



20143 Try toshorten the period of time when standby state requires the use of double auxiliary engi
nes, such as entering and leaving ports, alongside and leaving berth, narrow seaway navigation, and ete
Assuming a saving of one hour at a time, given the auxiliary engine specific fuel consumption at 170 ¢
/oKW, totel of 00 17 kg fuel con be saved;

214 4 Duringberthing, try tostop unnecessary pumps, such as mainengine lubricant pump, mein en
gine jacket water pump, ( to feat the cylinder for main engiﬂe by using auniliary engine cooling water) , |
bricationofl purifier andsoon Givena total power OOWan 24 hou top, if calculated on the basis o
foanauniliary engine specific fuel consumption at 70 g/ hy thena saving of 00 4 tonnes of fuel canbe a
chieved per day;

2 145 It e ship is equipped with cargo loading devices, stop it ina timely manner according to the
ctusl situation during loading / discharge period,

20146 Ifpossidle, use shore power at ports,
2,15 Control of Freshwater and Fuel Bunkering
2015, 1 Make full useof the freshwater generator equipped onboard, utilizing thewaste heat
h

generated by themain and auxiliary engines during sailing for seawater desalination, toreduce the fresh
water supply quanti tyatpot When the conditions issuitable, theremay beasignificent surplusof the wate

rmade? ! by freshwater generator inaddition tomeeting the demand of dally usage, and it isnecessary for
& oship to properly contr o\ the surolus freshwater generated sccording to voysge plens, as excessive smount of f
reshowater will increase the ship load and thereby increase fuel consumption,

2, 15, 2 Thesemeprodlemalsoapplies tofuel, and it isnecessary tocarryoutacomprehensive
evaluation according tovoyage plans s well as refueling ports and prices todefine the most reasonsble am
ount of fuel tobe bunkered, soas toavoidanexcessive load of fuel foraship £ g, assuming that a shi
pconsumes 43 gof fuel per tonne nautical mile, then there isextrad 3 genergy consumption for each ext
re tonne of freshwater /fuel, and the huge non - essential carrying energy consumption for a long voyage is 4l
so quite considerable,

2,16 Fuel Purchase, Bunkering and Management

2. 16,1 Compenies are toevaluate fuel suppliers and determine fuel types and standards to be used be
sed onequioment performance and service areas;

2. 16, 2 Ships should, inlinewithvoyage plansand the actual stocks of shipsv lubricationoil and fuel
and inocombination with route charscteristics, reasonably arrange ship refueling places and the smount of
lube and fuel tobe refilled

216, 3 Propermeasures shall be taken toeffectivelymanage the usage of the shipenergy inc
luding:

(1) Inorder toprevent the deterdorationof fuel stored intheship, vessels shouldavoidmining of the
fuel bunkered st different refueling times or places as far a5 possible, toavold fuel quality changes due to the repe
Fling of mixed fuels which is unable tobe used, and therefore, It isnecessary totransfer fuel with the sam
e quality into the seme tank before bunker refilling

2) Scientificstorage anduse, and the storege time of fuel and lubricationofl onboard a ship should
better not toexceed one year;



(3 AUE fuel bunkered shall be semoled for Taboratory test and enalysis to ensure that the filled fuel meet
¢ IMO stendarg and shipvs fuel standard Try touse the fuel after the laboratory oil sample t report is

obtained and the sample passes the test

(4 Use of fuel should follow the principle of “ first fill, first use” o the longer the fuel fas been stored, the
more |Thely the solid substences are to settle out, and the ship Is alsomore [ihely to encounter with filter clogging
and other potential reliability problems, Fuel unsuitable for continuous use should not be used any more

164 Control of refueling quantities

It is necessary for ships tomeasure the fuel purchased toensure that the amount of fuel supplied conf
orms to the quantity applied for, Theproblemof fuel quantity shortage should be taken seriously, and in add
itiontotheselectionof reputable suppliers, fuel quantity canbe guaranteed by strengthening mes
surement and monitoring Although there are s lot of measures tomonitor and verify fuel quantities, short
age of fuel quantity at some portsmay still occur and the fuel short - supplying methods often used by fuel
suppliers mey include:
Use of non - standard measurement tools (dipstick, flow meters, etc, )

eI
1)

20 Incorrect temperature compensation

3) Use of different tank table before ang after refueling
1)

(
(
(
(&) Fillingair together with fuel during refueling process;

(5) Deliberate misreading of snip fore and after drafts,
.17 Optimization of Other Machinery and Equipment

2017 1 Ifpermitted, the chief engineer may, according to experience, decide at his discretionwhether
or not to shut down the Tubricant pumo and camshaft lubricant pump Cunless stendby state is required) |

217 2 Afteranchoring or berthing, the shipshould timely shut down devices that areno longer inuse,
suchas steering gear, deckmachinery, fire-fighting pumps and soon, toreduce load forauxiliary engines,

2,18 Optimization of Cargo Handling
Cargohandling isinmostcases under the control of the portauthority and optimumsolutionsmatched to

shipand port requirements should be explored,
2181 Bulk Carriers

2018 11 Particularly, large bulk carriers arenot eouipped with crang, out some smaHb [k carriers
such as some Handy sizes are equipped with crane, For shipswith crane, generally it is red t tm
Ultiple auxiliary engines during cargo loading /discharging with crane, whichrequiressh sand ok
eep communication of hendling information, and during the loading /discharge process, if cargo \oad\ng st
ops midway, the crane should be promptly stopped, and redundant auxiliary engines shovld be thereby shut ¢

own in g timely manner according toactual situation,

2,18 12 If theport isequippedwith cargo handling equipment, 1t isbetter touse shore handlinge
quipment for loading/ discharge as faras possible,

2018 13 MWanagement and operationoptimization should be done to ballast pumps, mooring equipment,
switceh equipment and anchoring equipment, as these devices may need to run 2 sets of auxiliary engines toe
nsure operation of the equipment, Ships should make good and reasonable management, and immedistely sh
Ut down the pumps or power if not needed for operation,



20182 00l Tankers

201821 Forcergooil thet requires heating during loading/ discharge, itsoptimum temperature de
pends toa large degree on the pour point, cloud point, wax content, viscosity, recommended temperature f
or discharge and transport, ambient weather and sea conditions,

2018 2 2 Heating instructions after loading should beassessed, and it should beallowed totransport
and discharge at optimum temperature,

201823 losulation operation: usually tooperate according to the results calculated by cargo ofl
heating software, For special cargooil, operationmust be doneaccording tovoyage instructions,

2. 18 2 4 Under the circumstances that the requirements of safety and VOO Cvolatile organic compounds
of tankers) management planaremet, ifnert gas shouldbe filledas lessaspossible tosave fuel consumption

218,25 Ensure that the inert gas system is started at the best timing toprevent long time invalid
work of the system, thus toensure aminimem evel of fuel consumptionwith inert gas filled

201826 It s unnecessary tostart the inert gas blower during loading, as the inert gaswill be d

arged when the cargo oil s [oaded into the tank, At this stage, abnormal increase of the inert gas pres
sUremust benoted to keepcabin pressure af the right level,

218,27 Duringballast voyage, vaporwithin the cargo tank will expand or contract due tothe impact
of climate, and therefore fnert gas filling time and pressure should be arranged inareasonable manner during
the voyage.

2183 Container Ships

Ships should have reasonable arrengements of handling sequence to reduce the number of cargo hold open
ing/closingand the times formoving the loading pier cranes, and it is required for ships tostrengthen main
tenance of securing devices, in order to avoid negative impacts to the loading / discharge of containerized car
g0 due topoor securing devices, The requirements of cargo calling at multiple ports and the losding/ dise
harge sequences should be noted toavoid re - stowage and shift, The requirements of special container for
shipping and handling should be considered, such as containers for dange rous goods, refrigerated contain
ers, oversize containers, aswell as the operation equipment at por floading and discharge, to improve
handling efficiency,

2,19 Use of New Energy - saving Technologies on Ships

Forshipoperation, the use of new energy - saving technologies can improve shipenergy efficiency and
reduce operation costs, and shipping companies could consider according to their own situations when appr
opriate  The new technologies include:

2019 1 Optimization of propulsive mode: For instance, adoption of the electric propulsive mode or
Giesel = electricity Joint oropulsive mode, ete

2,019, 2 Optimization of propellers Such as the adoption of the new type propeller or contra rotating
propeller,

2,19, 3 Optimization of inflowof propellers Improvements to the water inflow to the propeller by using
arrangements such as fins and/ or nozzles could increase propulsive efficiency and hence reduce fuel consumption

2019 4 Useof energy -saving spoendages of propulsionunits: Suchas front duct, inlet deflector of
duct, propeller boss cap fins, outlet guide vane, and outlet deflector of duct, et

2019, 5 Optimizationof hull resistance: Hull resistance can be optimized by new technology - coating
systems,

20196 Optimizaetionof rudder blade: Improvement of the shape of rudder blades canreduce resistance,



2. 19,7 Heading control system Upgrade or improvement of the heading control systems on board
existing ships,

2,19, 8 Optimization of diesel engine and boiler: The adoption of low - consumption and high -
efficiency mainand auxiliary engines and boilers, et

2199 Installationof waste heat recovery (WHR) system,
2,20 Energy ConservationinDaily Life

2000, 1 The living areas canprovide many energy - saving opportunities, Air-conditioning is one of
the major energy consumers, Window concerns almost 50% of heat or heat [oss (depending on seasons) , ino
ther words, equals 50% extra working load applied to the air conditioning systems or neating systems, Heat
exchange inaspace withuntreated windows is about 20 times of that inspaces of equal size with adiabatic
walls and etc, Steff onboard ships can take measures such as keeping the curtains closed to restrict heat
exchange when sunlight is not needed or no person insuch spaces,

20200 2 Duly regulation of air -conaitioning temperature according to seasons and voyage areas, As
per theuniformnational requirement, the temperature should be no less than 260 C in summer and nomore th
an 200 Cinwinter,

22003 Prevent excessive waste of hot water, control the use of chamber dryer, and prohibit the use
of high power energy consuming equipment such as electrothermal oven in bedrooms,

2. 21 ‘Energy -saving Awareness and Energy Conservation Related Training and Motivating Mechanism

20011 Energy -saving awareness

Coltivation and continuous improvement of energy - saving awareness are an important guerantee for ¢f
fective implementation of the SEEMP and also the importent contents of HR training, Through the ¢y
[tivation of energy - saving awareness, the gogl of improving overall staffvs implementing initiative should be
achieved, [t isalongtermprocess tocultivate energy - saving awareness which cannot be achicved inongor
two days, but itcanbestarted fromachievable trivial things suchas turning off the [ights, air co
nditioners, hotwater and kitchenappliances, etc, after use, and institutionalized requirements will be fo
rmed to gradually Tmorove oversll staffvs energy - seving awareness, which will thereby penetrate into daily wo
rkas time goes by,

2.21.0  Ship and shore energy efficiency training

As the managers of ships, every crewmember is playing a very important role fnpursuing better energy
efficiency and energy conservation, Everyone should be familiar with the operation of ship equipment, and clearly und
erstand the energy wasting or saving potentials of some particular equipment, so as tomanage and operate th
ese equipment in g oetter way At the seme time, crewmembers must develop good electric saving haoits, The
re is great potential inenergy saving oy forexample turning off [ights, TVs, positive blowers and etc, Each sh
Ppshouldhaveanenergy -saving awareness training plan forneweand rejoining crewmenmbers, Createa sheet f
or bestenergy-saving practices, Includingmajor staff onboard shipend contents onhowtosaveenergy,

2213 Motivating mechanism

The company should build and improve shipvs energy efficiency performance assessment and motivatingm
echanism inrelevant internal department and at relevent levels (including stips) , the purpose of which Is
to better implement energy efficiency measures for ships,



Appendix 2 Best Practices for Energy - Efficient Operation
of Inland Navigation Vessels

1 General
f.1 Purpose and Scope

1.1, 1 ThisAppendixprovidesoptionsandreferences for the development of energyefficiency
measures of inlend navigationvessels by providing best practices forenergy -efficient operationof inland
navigation vessels,

1.1, 2 Thebestopracticesprovided inthisAppendindonotcoverallenergy-savingmeasuresof
inland navigation vessels, andnot necessarily everymeasure or combination of suchmeasures areapplicadle
toall vessels, Forasingleshiporaparticular fleet, energy efficiency measvres that fit ships should be
selected according to their own characteristics,

11 3 This Appendixapolies toinland river fleets, bulk carriers, containerships, tenkers/chemics
cerriers and tourist passenger ships, and references to 1t can ve made for the implementation of other vessels,

2 General Best Practices for Energy - Efficient Operstion of [oland Navigation Vessels
L1 Voyege Optimization Plans

211 Timely communication

Good early communicationwith the navigation lock or the next port should be anaiminorder to givems
ximumnotice of navigation or berthavailaoility, whichhelps reduce thewaiting time for passing the [ock o
rherthing, thus facilitate the use of optimumspeed inadvance and cut down the fuel consumption,

2,10 Reasonable schedul

20121 Strengthening shipping rovte menagement, optimizing shipping cepacity and cargo resources
rrgnging ships inressonable manners, optimizing ship types and fleet formation aswell as reducing opera
tions at midway ports,

201,22 Vessels should give adequate consideration to the factors such as passing through bridges
navigation locks and security cnecks, tides, weather, water - level, fairwsys, currents and ete, according to
the voyage plans, and select the optimum timing to launch sail inorder to reduce the frequency of berthing
and mooring,

2013 Speed optimization

As themainengine power isdirectlyproportional tothecube of speed, the shipcouldchoose a
ressonable speed according to the priorities of their navigational duties, |f time permits, the speed could oe reduc
ed appropriately, whilethemainengine powerand fuel consumptionratewi[l reduceinacubicrelst
fonship, whichbrings anobvious reductionof the fuel consumption The curve of diesel engine specific fuel
consumption ge ( ¢/ kwe h) varying with speed v is shown inFigure2 1 2 Considering the actual running
conditionof theshipdiesel engine, when the power and revolution speed change, its specific fue



consumption ge is not a constant value due to the effects of fuel injection quantity, ventilation quality
revolution speed and etc, , andnormally the value of gedsat itsminimum level when the load is inthe range
f70% to 90%, &s per the (ge) .. shown in Figure 20 1 2, which is the guiding economic speed used in
the best practices for shipenergy conservation management, Therefore, the principle of speed optimization
Ps, according to the technical data such as speed and fuel consumption of main and auxiliary engines and ta
king intoaccount of thenavigation routes andmarketing plan, toselect the correct calculation and evalus
tlon methods, anelyze and determine the scientific and reasonadle economic speed for ships of different types
and ages, and thus seek to work out the optimum balance point between diesel engine fuel consumption and s
ailingspeed,

2./ A
g/kw * h
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vll:n
Figure 2, 1,2 ge-v Curve

Lo0b Use of economic routes

201 4 1 Under the premise that nevigation rules end safety arenot compromised, the actual voyage
distance should be shortened to a maximum degree

201 42 Instruments such as fathometer should be adequately used, and 17 permitied by the external
conditions such as the fairways, weather and laws and regulations, tranquil flowwaters should be selected to
the utmost for upstream shipping, and mainstreamwaters should be selected to the utmost for downstream sh
ipping

2,15 Reasonable overtaking

Under normal circumstances, when gpproaching the vessel to de overtaken, the vessel should accelerate
While requesting the other torelease the sccelerator inorder toshorten the overtaking time. Long time ov
ertaking at high speed should be avoided as much as possible,

2016 Optimum trim

When the ship isat aparticular fived displacement? and speed, and drafts at both the bow and the ste
rnare adjusted throvgh reasonable configuration of cargocarried, ballast water and fuel, corresponding ch
anges will occur tothewater!ine [engtn, relative location of e bulbous bow, in-water geometrical shap
g, center of floatation, flow fields around the null aswell g5 orking conditions of the propeller, and there @
re certain corresponding selling resistance and main engine power in e\a tion to different conditions of the tr
im Model tests carried out formany different ship types and comparative tests of actual ships prove that,
Under the circumstances that the load and the speed are all the same, hull resistance reduces and therefor
e oropulsionefficiency improves during & voyage that the ship sails at optimum trim The specific operati
ons include:

U Draft shovldbe adjusted tokeep optimum trimbefore s ship launches its sailing

2) Kopropriate adjustment should be done to the floating conditionaccording tothe conditions of cargo
logding / discharge, fairways and consumption of ue\/\mng Water during operation of the ship,



217 Reasonable ballast

Under the premise that navigation safety ismet and sufficient submerged depth of the propeller isens
Ured, volume of the ballastwater shouldbereducedasmuchaspossible tokeeptheshipinagoodses
orthy condition,

2018 Navigationwith the tides

Whenashipsailsina\egwhe tidal phenomenon occurs,
of the tides as far as possible to shor
Psoan effective measure of energy - efficient operation for & ship,

the ship should navigate by taking adventage
ten sailing time and reduce fuel consumpt'\on, Although tidewsy navigation
the company needs to give & full consideration
tosuchmeasure fromthe perspectives of shipping cycles, ship eHmency asweH as production planning
L1080 Reduction of shipds non - operstionsl loads
2019 1 Regular tank checks should be carried out, and the ofly water should be timely treated
through adequate use of the shiovsantipollutioneouipment toget ridof the [eft water inempty tanks,
2019 2 Volume of [iving water refilled should be reduced, and the deposit of water generated for
daily ifeandmachines should be controlled,
21,9, 3 Sediments inballast water tanks, water tanks and fuel tanks should be cleaned ina timely
manner,
L9 4 Wastes should be clesned and discharged of f board ina timely manner,
2110 Use of shore power

At some ports, ships can use shore power to reduce fuel consumption,

2.2 Optimization Plan for Propulsion Resistance

200 1 Hull maintenance under waterline

Hul lmaintensnce under waterline? caneffectively reduce the propulsion resistance of & ship end the
reby reduce fuel consumption, Measu ressuchasselectionof newhull coatingaswell as good hull ma
Intenance and cleaning areall effective,

220 Propellermaintenance or renewsl

20 2 1 Thesurface polishof propeller blades should bemeintained, and timely treatment should be
carried out incese of demages such as curling of the edge, impairment, cracks, corrosion, wearing out of
thickness specifications and ete,

2.0 2.2 Propeller isnormally determined at the design and construction stage, but incase changes
occur to the navigation zones and fairways, appropriste consideration should be given to redesign and re -
selectionof the propeller, During the redesign and re - sectionof the propeller, account of ship, engine and
propeller asawhole shovldbe taken,

20223 Some energy - saving arrangements ( suchas fins and/ornozzles) can be used toimprove pro
peller efficienty,

2020 4 hopropriate submerged depth of the propeller should be ensured,

.03 Engine Optimization Plans

23,1 Useof newenergy
203 1 1 Retrofitting istobecarriedout tothemainengines of existing ships inorder toburnclean
energy suchas natural gas, which caneffectively reduce emissions and improve energy efficiency,



23,12 Devices tousenewenergy suchas solar power plant and onboard wind power plant are to be in

stalled,
2.3 2 Monit \ngand ptimization of mainengine performance
20321 Monitoring of main engine performance

1) Optimization of main engine operation andmaintenance can be realized throvghmonitoring and analy
sis of the performance data such as fuel consumption, operating loads as well as cylinder wear, for exampl
e, correct adjustment of the volume of fuel supply and fuel supply advance angle, or checks by withdrawing
apistonand replacement of piston ring, cylinder sleeve, cylinder gasket and etc, can be done throughmes
surement and analysis of cylinder explosionpressure and compressionpressure as well as references
of other operation parameters,

2) Monitor\'ng of oxygen content, The combustion performance of the diesel engine can be improved oy m
onitoring and thereby optimizing the oxygen content inthe inlet air,

2.3 2.2 Optimization of mainengine

D) Retrofitting of diesel engine fuel injection system

hsa large number of ships choose tosall at reduced speed, some disadvantages of traditional fuel
injector have gradually become obvious, for example, poor fuel atomization or even dr\bb\\ng may occur at
slowspeed operation, resulting inthat aparticuler amount of fuel may enter into the combustion chamber of
the cylinder at a lower temperature of insufficient combustion, whichmay therefore lead tooil dirt, carbon
deposit, black smoke and increase of nydrocarbon and particulate matter, or even [ife reductionof the main
engine, Spool valve type fuel injector and commonrail EFI technology canbe adopted toimprove the
combustion conditionof the diesel engine toseve fuel and reduce the emissions of greenhouse gas,

2) Mateh of turbocharger

Turbocharger should dematched in g reasonable manner according to the operating mode and load of the
Giesel engine,

3 Use of fuel additives

Rodition of fuel additives can improve fuel quality and combustion performance and reduce emissions of
harmiul substances and carbon deposit in thecylinder, Besides, use of fuel additives does not require ins
tallationof newdevices or change of the engine structure, and therefore it Is considered as amore conven
fent and effective energy conservation and emission reductionmeasure,

2033 Use of heavy fuel oil technology

Under the premise that the requirements of marine fuel sulphur content under laws and regulations and
relevant technical documents are met, the use of heavy fuel ofl onboard ships can be considered in the fol
lowing aspects toachieve the goal of energy conservation:

2033 1 Fuel supplyunitand itssystems of heating, insulation, separation, filter and de - watering
are used to improve the iouidity andquality of Tow grade fuel toachieve the gosl of full combustion,

2332 Thespeed of constant engine should be controlled inaressonadble manner during the use of f
eavy fuel ofl, asamore obvious issue for g shipburning heavy fuel ofl Is that the speed of constant engine
Ps too slow whichmay cause themainengine towork under [ight loads inalong timeand lead to fnsufficient
combustion, serfous carbon deposit, fast cylinder sleeve wear as well as heavy pollution of the turbochsrger,
thus leading toahighunit fuel consumption,

233, 3 Main facilities andequipment such as fuel supply units, boilersand ofl purifiers should be
managed and used inoa good manner, and wash of the boiler and cleaning of residues in the ofl tanks and ofl
containers should becarried out inaregularmanner,



233 4 Regular measurements and tests should be done to lube of [ and lube ofl use archives shouldd
e bullt forashiptogradually explore the trends and replace ofl ina reasonable way,

2.3 4 Strengthening of mainand auxiliary engine maintenance

Main end auxiliary engines are themost direct consumers of marine fuel, and fuel consumption can ber
educed effectively by strengthening theirmaintenance and keeping them in good working conditions, The ma
intenance of main and auxiliary engines includes but not limited to:

2034 1 Adjustment of the optimum fuel injection advance angle, Every diesel engine has an
optimum fuel injection advance angle, and fuel supply advance angles of each cylinder should be inspected
and adjusted toensure the optimum fuel supply location duringmaintenance;

003 4 2 Thednjectionpressure of fuel supply should be checked and adjusted regularly tomake sure
that it dswithinspecification

2034 3 Exhaust systemshould be kept clear, and air valve clearances shouldbe checked and
adjusted r egu\a
2.3 Pr rolearance between combustion chember assemblies should be maintained,

2345 Smoothness and good maintenance of the [ubrication system shoule be kept;

2.3 4 6 Sufficient freshair svoply should be ensured and air filters of the turbocharger should be
Cleaned regularly, Asmostmoderndiesel engines use exhaust - gas turbocharging, Iftheairinlet isclogged
by forexample ¢irt, coke and deformation, the boost pressure will decrease due to the increase of flow res
Pstance and the results of scavenging will oe affected, leading to fnsufficient combustion, increase of fuel consump
tion, orevensurging intheworst cases;

234 7 Maintaining theoperating systemand drive systemingood technical conditionswill

fgnificantly increase the mechenical efficiency, thereby save fuel consumption,

2,3, Management of generator sets during anchorage

2.3 5, 1 During anchorage, under the circumstances that safety is ensured, the generator should be
Used a5 less as possiole and the use of electrical equipment should be controlled to stagger the surge of ¢l
ectricity demands, oranchoring generator of small power should be used to improve the efficiency of gener
ator sets,

2352 When twoormore ships anchor at the same place, one ship is togenerate power and other shi
psare tobe supolied
2.3, Wanagement of other ener gy consuming equipment
23 6.1 Eouipment driven by bothelectricity and stesmshould be used, and frequency end time tous
eauniliary bollers during sailing and berthing should becontrolled Forewample, equipment such as fuel o
tomization heater, hot water tank and etc, can still use electricity for auxiliary heating when the steam
supply is insufficient during winter voyages, while the use demands of such equipment can also be met by us
ing electricity during berthing

2036 0 Electrification of ship living facilities should be introduced to improve energy vtilization, For exa
mple, the use of electric tea ducket, rice cooker, electric rice steamer, and electric stove cen felp com

b
b

pletely shut down the fuel burning suxiliary boilers during the period of voyage suspension and dresks,
2363 Peaks of steamdemands should be staggered, and at the end of each voyage, heavy fuel ofl s
ould oe filled fnto the daily service tank after heating and purification to reduce the vse of auxiliary boilers

¢
the beginning of next voyage or the consumption of stesms,

23,6, 4 Theboilers, condensersandevaporatorsof ashipshouldbecleanedandmaintained on
regular basis toensure theirworking thermal efficiency,



2.3 7 Waste heat recovery and utilization

Thewaste heat recovery ( WHR ) system? canconvert the redundant heat released during the ¢
enerationof effective power by themainand auniliary engines of the ship intoeffective heat to generate s
teamor hot water, At present, widely vsed WHR systems include exhaust ges boilers and hot water tanks, et
C.

2.4 Fuel Management Optimization

241 Fuel bunkering

Reasonable frequency of fuel bunkering should be adopted as often as possible, and preventative meas
Ures against running, spilling, dribbling and leaking should be implemented to strengthen the mor
Ptoring and control of fuel quality and quantity,

2042 Fuel and oll recycling

Effective recycling, purifying treatment end reasonsole revse should be implemented on fuel and oilm
aterials such diesel ofl used towash components, recovered oil at the vottom of tanks, coating ofl within
the cargooil tenks, andete

243 Maintenance of fuel categories

243t Mivture of heavy fuel ofl should be prevented to avoid degrading of light fuel oil;

2.4 3 2 Blending fuel of different batches should be avoided or reduced toprevent formation of large
amount of of [ sludge due to chemical reaction;

2.4 3 3 The storage cycle of blended fuel should be shortened to avoid the occurrence of st
ratification,

2.4 3 4 Thechenge of fuel quality shouldbe closely tracked inuse, and reasonable adjustment of
heating temperature end separation volume should be done according to the features of the fuel

3 General Best Practices for Energy - Efficient Operation of Inland Fleets

3.1 Optimized fleet formation technology

3.1 1 Optimized fleet formation technology s a comprenensive technology application method to impr
ove ship energy vtilization through reasonable ship formation under the direction of hydrodynamics theory and o
nothe basis of physical shipexperiments Thereare generally twomethods of optimized fleet formation, whic
hare shipformationoptimizationand rea! time capacity fncrease and tugged barge expansion,

3.0 11 Ship formation optimization

The theory and specific method are as follows: when the fleet Is salling upstresm Dbarges of various
different types should be grouped and optimized ina reasonable manner according tosailing conditions such
s barge types of the fleet, carrying cepacity, sailing waters and etc, , aiming at achieving reduction of
overall resistance of the fleet and improvement inspeed and thereby realizing the goal of redvction in fuel
consumption and increase ineconomic penefits for single voyage transportation, Reference can be made tof
fgure 30 11 Tfor the theory of fleet formationoptimization As shown in this Figure, the cross sectiongl
yiewof the fleetwithnormal formation s thecrosssectional areaof dbarges, and thereisacrosssectional
areaof only 3barges intheoptimized formation Obviously, thewater facing ares of the optimized formation
reduces and the water resistance reduces accordingly,
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L0001 Resl time copacity increase and tugged darge expansion for the fleet

The theory and specific method are &5 followss under the premise of fleet formation optimization and
speed Increase, mature gnd stable ship types for capacity increase and tugged barge expansion es proved by
trial salling experiments are adopted to increase the transportation cepacity for e single voyage of the fleet and imp
rove shipenergy utifization inaccordance with industry related sefety laws and regulations aswell as the te
chnical parameter requirements of ships, Two examples have been given inFigure3 11 Land3 1 1 2
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4 Best Practices for Energy - Efficient Operation of Inland Bulk Carriers
£ 1 Reasonable loading

4.4 1 Loading should be arranged in a reasonable and even manner to avold reduction in cargo
losding capacity of a shipdue tosegging,

44 2 Ressonadle transshipment should be arranged to improve the actual loading rate of ships in
consideration of the water levels of different legs and seasons,

b2 Voyage optimization

421 When thevoyage time of a shipwith tugging function overlaps withother carriers, one carrier
can tug the other if rules end regulations are complied withand the fairway permits,

5 Best Practices for Energy - Efficient Operation of Inland Containerships

5.1 Reasonable stowage

5 1. 1 The contalner loading rate of a ship should be increased as much as possible under the
ciroumstances that the designed and safe loading of the shipare met,

5 1.2 Reasonable miv of [ight, feavy and empty containers should be considered to improve the
overall utilization of the ship,

5 1.3 Reasonable stowsge planand good adjustment of the flostation state of the shipareessential to
avoid re-stowage and shift during transportation,

5.2 Reasonable allocation



5.2 1 Comprehensive consideration shouldbe givento factorssuchas [inerschedule, speed,
container types, customer demands, time of departure /arrival aswell as calling alongside the route, the
places of calling should be reduced toamaximum degree and multi - place operation at the ports should be ¢
ontrolled as faraspossible, while the same time good coordination of loading/ discharge, stacking and he
uling at ports and piers should be carried out to reduce the shipys waiting / berthing time and operstion time g
tpiers and ports aswell as toreduce fuel consumption,

52,2 Under the premise of taking both economy and market into account, shipswith large containers
fzes shoulo bepreferred foruse whencargo sources aresufficient,

5.3 Energy - saving technology for refrigerated containers

5 03,1 Energy - seving conteiners equipped with for example refrigeration system of frequency
conversion technology and new insulationcoating should be preferred

5.3, 2 Cargowithin the containers should be stacked appropriately to avoid short circuit of the
yentilatingair currents and dead-corner aress of alrcurrents,

533 Loading/unloading time should be shortened asmuch as possible toavoid frequent opening of
the hatches and ensure heat insulationand sealing of the container dodies,

6 Best Practices for Energy - Efficient Operation of Inland Tankers/ Chemical Carriers
.1 Safekeeping of liquid cargo

6, 11 Once the corgoisonboardship, time staying at the ports (of departure and destination) sho
UId be reduced asmuch aspossible toreduce the energy consumption forwarming and insulation,

6, 12 Strengthening of cargo temperature monitoring and reasonable adjustment of feating time ang t
emperature should be carried out to reduce the fuel used for feating to amavinumdegree under the premise o
fmaintaining corgo temperature and quality,

6.2 Lloading and discharge of liquid cargo

6, 21 Before losding [iquid cargosuch asasphalt, 1f 0t isrequired topre - heat cargo tanks and pl
pes, loading time should ve mastered inan accurate way toprevent longer time of waiting for heating or oc
currence of invalid heating,

6.2 2 When discharging, 1f there is shore - based heating devices connected, shore - based heating
systemshould bepreferred to improve the thermal efficiency of Iiquidcargo heating,

6. 2.3 Under the condition that safety isensured, discharge speed and working head of the cargo pum
psshouldbecontrolled inaproperwayanddischargemethodof carts dockedwithshipsshouldbe avo
ided as faras possidle, and loading and discharge procedures should be improved and implemented to improv
e theefficiency of loading and discharge and shorten the time of loading/ discharge,

6.2 4 Strippingandscavenging operation shouldbe done inagoodwayandbottomolil shouldbe

Cleaned toincrease the cargocapacity for the shipvs next voyage,



.3 Cargopipe heat tracing

6. 3 1 laner - inserted pipes should be preferred Tor feat tracing pipes to improve feat transfer
efficiency,

6. 3. 2 I[fexternal applied pipe type is used, the distance between cargo pipe and heat tracing pipe
should de kept as close as possiole and the heat conducting mud should be connected in a good manner,

6. 3.3 Good insulationwrapping isneeded for the cargopipe and heat tracing pipe, The cargoopipem
Ust be heat traced in full Tength toprevent blind area of heat tracing

b. 4 Selection of boiler types

6, 4 1 Heat conductionofl boiler should bepreferred and steamboiler should be avoided to improveh
eat exchange efficiency,

6,4 2 The thermal power of exfhaust gas boiler using heat conduction ofl eveporation of exhaust gas bo
Plerusing steamshouldbe appropriately smaller toprevent fnsufficient exhaust energy during sailing withr
educed speed or downstream sailing fromaffecting the thermal efficiency of the boiler and itsnormal use,

T Best Practices for Energy - Efficient Operation of Inland Passenger ships
7.1 Use of energy - saving equipment and new material

7.1 T hstheelectricpower for lightingof apassenger ship istoolarge, under thepremiseof
compliancewith rulesand standards, use of newtypesof efficient energy -saving lightingsourcesuchas the
Use of LED [ights for the [ighting of passenger ares coneffectively reduce the energy consumption,

110 Under the precondition that the requirements of firefighting and structural strength are complied wi
thy energy - saving and environment - friendly [ight decorationmaterials cen be used to reduce the dead we
fght of the ship,

713 Ewhaust gas boiler shouldbe installed totheprimemotor of large power generators forashipto
take full adventage of the residual heat of the exhaust gas from the generator prime motor,

7.2 Reasonable use of shore facilities

1.0 1 As therearenormally fived piers for passenger ships, facilities such as solar energy waterh
eaterand kitchen can be installed to the piers toreduce the [Tving energy consumption of crewmembers dur
ingnon-voyage periods,

7.2, 2 Thewashing of passenger beddings onboard ship shouldbe contracted toshore based pr
ofessional service providers to avoid the use of fuel durning boilers during berthing

7.3 Strengthening of energy conservation management at passenger areas

1.3 1 Regular inspection should be carried out for passenger areas, and timely shut - off should be
maintained for airconditioners, water valves, windows and doors aswell as lights not inuse,

7.3, 2 Theuseof steaminthe laundry should stagger the peaks of steamdemands and it wouldbe
petter touse steamat night,



Appendix 3 A Sample Formof A Ship Energy Efficiency
Management Plan for the Seagoing Ships

SHIP EFFICIENCY ENERGY MANAGEMENT PLAN
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1 General
f.1 Purpose

1110 Toactively assume the social responsibility of environment protection and duild ¢ green shipp
ing enterprise, the company should, according to relevant requirements of international organizations, flag St
ates and industry organizations, develop a Ship Energy Efficiency Management Plan ( hereinafter referred
toas SEEMP) , which is part of the existing companyvs overall management system, focusing on systems and
procedures with the highest energy saving potentials toperfect shipping operation processes, realizemari
mumenergy utilization fromthe three perspectives of managing measures, technical measures and operational
measures aswell as increase social benefits andenterprise economic venefits through adoption of continuousl
yoimproved and effective energy saving and consumption reduction measures and use of systematic methods to
Fulfill the companyvs energy efficiency policy, improve shipenergy efficiency and reduce CO, emissions,

112 The SEEMP follows the operation mode of PDCA cycles, that is, planning, implementation, insp
ection (monitoring) and improvement, and the method of continvous improvement is used to keep the SEEMP
always ineffect

1.2 Definitions and Abbreviations

01 Definitions

1.2 10 Energy efficiency: Utilization ratio of energy, 1 e the relationship vetween the result o
btained and the energy used,

1,21 2 Energy efficiency factors: The factors that inHumceMesMpemrwcomuthm energy
efficiency and CO, emission during the ship trensportation/operation,

03 Energy efficiency policy: The oMeH\Hs of the M\DQMIH gfficiency management officially
released by top menagement of the company,

1.2 1 dkEnergyefficiency goal: Reductionof shipenergy consumption, improvement of energy
efficiency and reduction of CO, emission,

12015 Energyefficiency indexs The specific requirements stipulated for the achievement of the e
ergy efficiency goal, generated fromEnergy efficiency goals,

101 6 Energy efficiency operational indicator (EEOD) « The ratio of mass of CO, (M) emitted per
unit of transport work, namely, the ratio of CO, M\H\onfmmthefw\comumMiontofWthvonemwt
Pplied by transport distance,

10 1,7 hverage EEOI: The ratio of mass of CO, C M) emitted during a certain period of time or permu
[tiple voyages of transport work, namely, the ratio of CO, emission from the fuel consumption to the sum of
product of freight volume and transport distance, which is used tomeasure the shipenergy efficiency duri
ngacertainperiod,

1218 €0, emission intensity index: The CO, emission by the unit transport turnover of ships in se
rvice (Theemission reduction index for the 1260 five - year planof the Ministry of Transport, same a5 EEOQ
[

1201, 9 Energy consumption intensity index: The energy consumption by the unit transport turnover
of ships in service, ( The emission reduction index for the 12t0 five - year plan of the Ministry of Transport



0 110 Voyage: The period between a departure froma port to the departure fromthe next port,
01 Abbreviations

0 01 IMO——— Tnternational Maritime Organization,

00 20 MEPC—— Marine Environment Protection Committes of International Maritime Organization
0003 EEQI—— Ship Energy Efficiency Operational Indicator

00 4 SEEMP——ShipEnergy Efficiency Managemeﬂ tPlan;

L 05  TEEC——International Energy Efficiency Certificate,

1.3 Ground

1.3 1 Resolution MEPC, 213C63) - 2012 Guidelines for the Development of Ship Energy Efficiency M
anagement Plan

1.3, 2 IMO, MEPC. 1/ Circ 684 Guidelines For Voluntary Use of the Ship Energy Efficiency
Operational Indicator

1033 IS0 8217 Fuel Standard, international standard of marine fuel of

1.3, 4 Ching Classification Societyvs Guidance for the Development and Verification of Ship Energy
Efficiency Management Plan

I 4 References

o4 1 OCIMFvs Energy Efficiency and Fuel Management
.40 INTERTANKOvs Guide for Ship Energy Efficiency Management Plar

f.5 Use and Management of SEEMP

.5 1 SEEMP is developed, updated and issued by the XXX Department Company

105 2 SEEMP is used and maintained by the ship fdentificd and shall be tby t Nip maste

1.5 3 Records generated in connection with the shipvs implementation of SEEMP sha\\ be kept 00
board by theshipfor Xyears

1.5 4 Records generated in connection with shore monitoring and evaluation of the shipvs
mplementation of SEEMP shall be kept by the XXX Department of Company for X years

2 Ship Energy Efficiency Management Requirements

2.1 Company energy efficiency policy and goal

(3) Commitment: The Company is committed to the promotion of methods to reduce shipenergy o
onsumption within the fleet, continvous improvement of energy uwtilization efficiency as well as reduction of C
0,emissions

ethods that the company is committed to improve continuously andadopts toachieve above -m
entioned goals:

o AT



) Commitment to comp\y With the international conventions, laws, regulations, standards and other
requirenents of industry organizations applicable tothe shipenergyefficiency management;
b) Bui\d\'ngashwope tional energy efficiency improvement mechanism that monitors and analyzes ship
ergy consumption and effectively manage shipenergy efficiency with systematic methods, with relentless
efforts toimprove ship energy efficiency,

2.2 Functions and responsibilities

2. 2. 1 Company responsible person of energy efficiency management ( Person designated by company
oracting by the management representative)
H

er or his responsibilities and authorities shall b to

(1) Orgenize communication and implementation of energy efficiency policy and goal

(2) Ensure deve\opment, implementation and maintenance of SEEMP,

(3) Report the SEEMP implementing status to GM and raise improvement advices;

(&) Coordingte company internal energy efficiency management and organize relevant reviens,
.00 Organization structure of energy efficiency management

.
The company should define the responsibilities and authorities of all departments (and managers) and i

heirmutual relations,
L0y Mein responsibilities of the companyys every depariment
20031 Scheming and planning of energy conservation and emission reduction
20031 Shipping operations and handling and control of operations
200331 Scheming management and control of ship technica! design and technical improvement
10034 Measurement, monitoring and inspection of the \mp\ementa ion of SEEMP
200 35 Moredeteiled responsibilities of implementing, monitoring, eveluating and reviewing con

grning the best operation planof shipenergy efficiency (and the foHowing responsioilities shall beall
ocated to departments and staff)

(1) Formulation of company and fleet energy conservation and emission reduction development plan and
cascading of the companyvs annual energy efficiency index,

(2) Selectionof shiptype and equipment, ensuring that the ship type design will comp\y With the pro
visionsunder the Conventionandmeet theenergy - saving demands of the company to the gre tpos
sible extent,

(3) Supervisionof shipconstruction technics and the selection of spare parts andmeterials toimprove
energy - saving and environmental protection,

(4) Cooperation with equipment manufacturers and shipyards to develop and practice new technologies
of energy conservationand emission reduction,

(5) Planning and adopting the new technologies of energy conservation and emission reduction on new s

hips,

(6) Development and maintengnce of company energy efficiency management information system

(7) Arrgngement of ounkering time and ports, standardized purchase and reasonable supply of fuels, t
estof lube and fuel, supervision of energy purchasing standards, aswell as direction of ship operation to

ensure theouality of Tube and fuel,
(8) Statisticsand summary of bunkering and consumption of lube and fuels,

(9 Scheduling dispateh and giving voyage orders,



( 10) Communication and cooperation with shipowners, ships, ports, piers, ship agents, inspection
agencies, pilots and other relevant parties,

( ID) Tracking the activities of ships during sailing and mooring and duly providing shore - based sup
portaccording toshipmestervs demands,

(12 Identification, assessment and update of the companyvys ship energy efficiency factors, development
of effective control measures and plans, as well as organization of the building of shipenergy efficiency
menagement systemand maintaining continuous improvement,

( 13) Development of ship energy efficiency indeves and supervision of their implementation,

( 14 Regular collection, statistics and analysis of ship energy consumption related data, and assessment
of energy performance,

(19) Directing ships to adopt reasonable and feasible energy - saving measures,

(10) Energy efficiency swareness and skill training to relevent staff engaged In positions Tnvolved inene
rgy efficiency menagement,

(17) Organizing the development and implementation of renovation plans of new energy savingt
echnologies toenisting ships,

( 18) Supervision and regular evaluation on the implementation of ship energy efficiency management
plan,

L0 4 Ships

L0 4t The master is to ooe fully responsible for the implementation of SEEMP,

L0 40 Shipsoare to record various dats and information of SEEMP implementation as per Annex
162 Ship Energy Efficiency Management Measures [mplementation Plan and Records,

200 43 Ships are to report st regular intervals the amount of fuel consumed to the company,

200 4 4 Themester is toorganize assessment periodicelly of the goal schievement status, and report
tothe company with the ShipManagement SystemOperationand ReviewReport,

20 45 Themaster s toorganize assessment periodically of the Ship Energy Efficiency Management
Measures Implementation Plan and Records to identify existing issves during implementation and to organize
corrections, seek to improve such plan and record,

200 4 6 Chief engineer is themain responsible person for the work of pollutionpreventionend energy
management of engineering department, responsible for the maintenance of energy consumption equipment of
the entire ship toensure that the eouipment is running under good working conditions, develop energy - sa
ving measures according to the actual situations of the ship, and also responsible for the measurement of ¢
nergy consumption of theentireshipandensuredataaccuracy, directing and supervising the impl
ementation of gnergy efficiency measures by second engineer and third engineer,

20 4 7 Secondengineer is responsible for filling lube ofl andmaintenence of mainengine, ensuring
the mainenging to rununder the good working condition, monitoring the cylinder ofl consumptionrate of the
main engine and optimizing it, Third engineer s responsible for the coordination and supervision of bunke
ring taskcarried out by crews,

202 4§ Chiefmate isresponsible fordeveloping end ensuring implementation of theenergyefficiency
managenent measures relating to loading( preparing) /unloading, bellesting / deballast aswell as the entire transy
ortation process, scientifically carrying out stowage, loading and unloading operations within ressonabl
e scope, and timely advising preparation, reduction and shutting down of boilers to shorten the working ti
me of bollers as faras possible,



2.2 S As themanagers of ships, every crewmember isplayingavery important role inpursuing
betterenergy efficiency and energy conservation Everyone should be familiar with the operation of shipe
quipment, and clearly understand the energy - saving potentials of some particular equipment, so a5 to ma
nage and operate the equipment inabetter way, At the same time, crewmembersmust formthe goodh
bitof energy saving, such as timely turning off power consumption equipment ( Iights, TV, elect \cstwe,ve
ntilationequipment, ete ) .

2.3 Planning

2.3 1 Baseonanalysisof historic dats, consideration of (orreference to) ship fuel consumption &5
well as judgment of the ship operation condition for next year, the company should assign energy efficiency
goals toships at the beginning of each year, including

(1) Annval fuel sssessment in Mxofinmwdw\shw

(2) Shipenergy efficiency operationsl indicator ( EEQD

20032 The company is to develop Shiyp HergyEff\MencyManuemem Plan for each ship according
to 2012 Guidelines for the Development of a Ship Energy Efficiency Management Plan under [MO Reso
Ution MEPC. 213C 63) in combination with historic experience and lessons of the company and the industryv
sbestpractices, identifying recommending methods of improvement energy efficiency for ships toselect a
nd use,

.33 Dwim the implementation of shipenergy efficiency management megsures, the master should a
dopt eppropriate energy efficiency management measures according to the voyage characteristics, develop t
heS\pEnegyEH|memyMamgmem Measures Implementation Plan and Records ( as per Annex 1&2) , ident
fy the specific implementing methods and effective monitoring measures aswell as the responsiole persons,
determing the execution time and person of the planand the date for next evaluation of the plan,

2,3,4Thenw\ydwe\wedaw wdﬂedSMpEnewyEfﬁcimcyMamgemntMmsums\mMemmtﬂim
Plenand Records must be reported tothe company and be improved according tothedirectionfromthe company,

2035 The shipshould include the HaiMngofsMpenewyechwmcymamgemn measyres into its an
nual trainingplan, anduse the SEEMP as training material After the development of ShipEnergy Ef
ficiency Management Measures Implementation Plan and Records, themwtersMu\dowanHetraMingfw the
crewmembers on the implementation of relevant measures,

2.4 Implementation

204 1 Theshipshould implement the measures fdentified fn the Ship Energy Efficiency Management Me
asures Implementation Plan and Records, and record the mpmmenatwnstﬂusoftMsemmsumsonremvm
torecords formoy the responsible person of each measure, Any reasons that have led to the failure of implen

ting anymeasures should be recorded and kept,

2042 The implementation of the plan will bemonitored in full range by the implementing person as i
dentified inthe ShioEnergy Efficiency Management Measures Implementation Plan and Records,

043 Inocase of any fuel leak and discharge caused by accidents during ship operation, or fuel loss
and accidental discharge caused by malfunctionof shipandequipment or improper handling during bunkering,

orage, usingand ol ly water discharge, the shipshould get prepared for emergency response and take suitadle
measures according tothe related requirements of shipemergency response procedure and Shipboard 01l Poll
Ution Emergency Plan ( SOPEP) a5 defined in the company mansgement system documents,



2.4 4 At thebeginning of the implementationof theplan, the implementationcycle of the Ship
Energy Efficiency Management Measures Implementation Plan and Records canbe set as 3months; afte
implementation for g period, the energy efficiency measures that fit to the shipcanbe basicallymastered,
and then the implementation cycle of such plan can be prolonged properly, but not exceeding X months at mo
st

2.4 5 The implementing personas identified inthe ShipEnergy Efficiency Management Measures
Implementation Plan and Records should monitor the implementation of the plan in full range, evaluate the
measures and implementation effectiveness at the date of next planevaluation, identify which types of mea
sures can/cannot functioneffectively, and howand/orwhy, comprehend the trend of efficiency improveme
ntoof that shipand get prepared to develop improved Ship Energy Efficiency Management Measures Implementa
tion Plenand Records fornext cycle,

24 6 Identification, reporting, development and implementation of corrective actions for the non -
conformities during the implementation of the plan should be carried out inaccordance with the companyvs S
WS Procedures for Nonm-conformity Reporting, Investigation end Analysis and Implementing Corrective ang P
reventative Actions,

2047 Exchange of information

204 71 The company is totimely track the promulgation and implementation of newconventions, rule
sand requirements with regard toenvironmental protection and energy management from international organ
fzations, fleg States and industry organizations, study and analyze relevant impacts to the ship, take posi
tive response measures, and timely distridute such information toships through variousmethods,

2.4 7 2Shipsareto, according totheuniformdeployment and requirements fromthe company,
carefully implement and strictly execute various measures developed by the company and report to company w
Pthoregard tothe implementation status and issues encountered intime

20473 Information and requirements fn connection withenergy conservation and environmentsl prot
ection from locel ports as collected during operation of the ship should be fed back to the company in time
according tothe companyvs reporting procedure or inother convenient manners,

.5 Monitoring

2051 Shipsare toreport aftereachvoyage tothe company voyage energy efficiency data, suchas fuel
consumption, voyage sailing distance and freignt volume, and these data should beentered into the * Energy
efficiency management information system” after being verified by the company,

2.5 2 Shipsare tosend the voyage report forms of the lube, fuel and fresh water consumption to the
company on g regular basis, and after review, & company monthly ship lube and fuel consumption statisticr
gportwill be summarized,

253 The company will use the data specified in the above -mentioned report tomonitor ship fuel co
nsumption and the shipoperational energy efficiency

2.5 3,1 Thecompany is toassess shipsv lube and fuel consumption against the companyvs annual [ube
and fuel assessment index of individual ships, and draw comparisons emong ships of the seme type  Annval |
Ube and fuel assessment indey of Tndividusl shipshall fnclude:



Sailing un Cargo dischsr Ruxiliary e Tank Light | Fuel | Maineng | Maineng | Auilizry e |Lubeoil cos
it geunit consum ngine uni wash dresel o i | Tnecyll inesyst | nginelud ts
consumption ption t quota ol bor | ratio | nder ol | email ki 0l
consumption atio kilogran/ ogran/ h
Kilogram/n | kilogrem/ tonne tonne/ hour our Kilogran/ | ( RMB 10
autical mile of cargo Kilogram/ day | each task | (%) | (%) day thousand)
tEyel consumption occurred due toundertaking of obligations to render salvage service shall be excluded,

25,3 2 The company uses EEOT as an auxiliary monitoring method, and inaccordance with the [MO gui
delines (MEPC T/ Circ 684) , EEOI rolling aversge index shall be used as g tool tomonitor the ship operat
fonal energy efficiency within & certain period of time

25 4 Theshipistocalculateand record theaverage EEOl of aperiodaccording totheenergy
eHiciencymonMor records (asper Annex 3 to this hppendix) |

. Ship Energy Efficiency Operational [ndicator ( EEQD

25, 5,1 EEO! Formulas

(1) According to MO, MEPC, T/ Circ, 684 Guidelines For Voluntary Use of the Ship Energy Efficiency 0
perational Indicator, the basicexpression for EEO! for a voyage is defined as:

ZFC X C;j
EEQOI = )
mcargo X

(2) Whereaverage of the indicator for gperiod or foranumber of voyages isobtained, the [ndicator is
calculated as:

5x FCur x Cy)

N
L ”Icargm i~ Uy
i

AveragefEOI = 1

® jisthe fuel tye

® i i5 the voyage number,

® (i is themass of consumed fuel j at voyage i

® (Fjisthe fuel mass to CO;mass conversion factor for fuel j;

e mwgo iscargo carried (tonnes) or work done Coaumber of TEU or passengers) or gross tonnes for
passenger ships; and

@ [ is the distance in nautical miles corresponding to the cargo carried or work done,

LS5 1 Thewnitof EEON is g/ tonne -mile, and itmay beconverted fromg/tonne-mile tog/tonne
Skmbymultiplicationby the factor 0, 54,

205 53 Fuelmass to CO,mass conversion factors (CF) , CFis anon - dimensional conversion factor
between fuel consumption measured in g and CO, emission a\so measured in g based on carbon content, The val
ve of CF s as follows:

Type of fuel Reference Carboncontent CF (t-0C0,/t-Fuel)
1 Diesel/Gas 0l [S0 8217 Grades DMX through DMC . 875 3206000
20 Light Fuel 00l CLFO) [SO 8217 Grades RMA through RMD I, 86 3151040
3. Heavy Fuel 011 CHFD) [S0 8217 Grades RME through RMK 0. 85 3, 114400
b Liquified Petroleum Gas ( LPG) Fropane Butar 1 818 1 000000
¢ 1. 827 3030000
5. Liquified Natural Gas ( LNG) 0, 75 L 750000




256 Thecompany is responsiole for the collectionof shipenergy efficiency management performance
data, and conducting the dynemic analysis of fuel consumption data, aswell as giving correct direction ti
mely tothe shipwhichenergy consumption is abnormal,

257 The company s responsible for ifdentification of best practices, technology renovation, and
statistios of energy efficiency index achievement as well a5 analysis of h riation trends,

2.6 Evaluationand Improvement

261 The shipmaster and the chief engineer should carry out SEEMP evaluation once every half year
fortheshiptodevelopcontinuously improved SEEMP, and report the result of suchevaluationto the
company,

2.6, 2 The company s toholdenergy efficiency analysismeeting once every half year to analyze the
data of shipenergy efficiency menagement information, eveluvate the planned measures and the effectiveness
of their implementation and draw comparison of the energy efficiency management performances of all ships

benchmarking companies wit

{

thinthe company; and to draw comparison of energy efficiency management performances with the
thin the industry annvally to identify gapsand define corresponding measures and
t

feed back such information to ships,

26,3 Itisrecommended to include the data analysis and improvement after being approved by the resp
onsiole personas the input for the companyvs annval menagement review,

264 The company is tocarry out regular audits against ships according torequirements of the inter
nalauditprocedure, end the implementationstatus of the SEEMP shall betreated aspart of theinternal audi
t,

3 Best Practices for Ship Energy Efficiency Management
3.1 The companyvs operational management of ships

3011 Charter contract management

30000 During the executionof voyage charter contract, there may be circumstances of non - full |
0ad. The company should take account of shio energy efficiency while conducting economic accounting, and t

relevent measures,

312 Fleet management

3012 1 The company should, according to different cargo types, time, ports of loading / discharge,
and freight of gifferent cargo carrying opportunities, develop the companyys fleet cargo transport schedule ing reas
onable way and coordinate and resolve special circumstances that may arise, try the best to keep the consi
stency of voyages in terms of time and geographical location, and avoid or reduce long dallast voyages and i
mprove ship utilization and vtilization rate of desoweight to improve ship energy efficiency

3.2 Voyage optimization plan

301 Voyage planning - optimum route and efficiency improvement canbe achieved through careful p
anning and execution of voysges,



3011 The company is toallocate reasonable shipping rovte capacity with good voyage budgets tor
educe empty - load voyages, arrange loading volumes by fully ang ship capacity and port calling sequ
ences inaressonable way, reduce loading/discharge time gt ports and non-productive berthing time as we
Il as berthing time towait for cargo, thus to improve sh\p operational efficiency and ship energy efficien
Y,

3010 Theshipmaster, afterbeing assigned with voyage tasks, should informthe second mate 85 s
00n as possible todevelop and review the rovute design, and the rovte design shall be updated timely once v
oyage taskchanges occur,

3.0 13 The voyage plan of the ship shall be designed ina reasonable way which seeks for economic ¢

fficiency under the premise of safety,

(1) The shipvs voyage plan should take a reasonable route with the shortest distance, and the ship ma
stershoulddecide according tothe voysge orders whether to use t hegreat cirele ineornot, whichstraits s
nd narrow courses togo through, whether to take high [atitude route or fow [atitude and whether toapply for
weather routing or not, and select optimumrovte and r ecommended g toavoid unnecessary deviation,

(2) Theshipmaster should, according toforeceasts of theweather and sea conditions that the shipis to
erperience, sh\pm performance and technical condition aswell as the voyage tasks, etc, , take full account
of weather factors of the route and ses conditions of the voyages such as waves, tides, winds and currents to
bypass theareaswithhazardouswinds andwavesand take advantage of theoceancurrents totake the

preferred shipping rovtes

(30 Multiole routes shall be designed as backup against voyage tasks,

300 14 The company ds responsible for collection sorting statistics and analysis of the major rovtes
for the ships managed by the company, and according to the safe and economic recommended routes d
esigned against different salling aress, seeks tooperate the shipswith the most economic salling distance
under the premise of safety and compliance with sailing provisions of relevent countries alongside the route,

and figures out the standard energy consumption of each voyage for the divection of shipenergy efficiency

improvement,

30,0 Weather rovting and rough weat he
3.0 2 1 Weather routinghasahighpotential forefficiency savingsonspecificroutes, But itwouldbe
better to balance the re\at\'onsh\'psbetweeneconomicefficiencyandvoyagesafetyaccord'\ng 0 actual sity

ations, and to fmprove the economicefficiency as faraspossioleunder the premise of safety,

3022 Whensailing across oceans, the shipmester may consider factors such as sea condition fore
casts and voyage tasks and raise application for weather navigation to the company timely, The company sho
Uld give shore - based support ina timely manner after receipt and review of the application fromthe ship,
and not‘fy the ship o
ng ports, theshipshould give relevant materials to the weather navigation company and keep timely and accy
rafe exchange of information during subsequent voyages toensure the energy saving results of weather navi
gation,

3022 3 ShipsequippedwithBRIDGE SYSTEM provided oy WNI will have detailsof wind, current,
water temperature and weather information along the sailing areas displayed in the systemand be
automatically provided with recommended optimum routes for shipmastervs selection,

300 4 Duringsailing, if theweather forecast isdifferent fromtheactual weather, the shipmaster
should contact theweather navigation company timely,

fthe name and contacts of the corresponding weather navigation company, Before leavi

3003 Speed optimization



30031 Speed optimizationwill reduce the energy consumption significantly, However, optimumspe
ed means the fuel consumption per tonne nautical mile of this voyage isat the [owest level |t doesnot mes
nminimum speed; in fact, sailing at less than optimum speed will consume more rather than less fuel When
Getermining the optimum speed for the ship, reference should be made to the engine menufacturervs power /¢
onsumption curve and the shipvs propeller curve, and meanwhile consideration should also be given to the f
aot that therewill bepossible increase of vioration and carbonblack at slowspeed,

303 2 Factors tobe considered for speed optimization should include: shipoperationmode, charter
contract, fuel price, frefght rate, shipping date, hydro - meteorological condition, speed requirements and [
mits from this voyage [ine and route, ship condition, ship loading status, fuel quality, ship optimization duri
ngactual operation, shipmachinery and equipment, and etc,

323, 3 When leavingaportorestuary, motorized navigationat narrowseaway andpassinghby
shoalingwaters, under the premise thet the safety of shipnavigation isensured, agradugl increase inspeed
whilst keeping the engine logd withincertain [imits may help reduce fuel consumption,

3.0 3 4 When concluding charter contracts with charterers, the shipping department of the company
should try the best tonegotiate and convince the charterer to support operationof the shipatoptimumspeed
so g5 toimprove energyefficiency tothe greatest extent,

300305 Theshipshall strictly followthe economic speed orders fromthe company according to thev
oyage plans,

3036 Theship s toadjust speed properly and reduce the time of waiting for derthing with voyage
suspended according to the berthing plans at ports of loading and discharge within the voyage plans,

30,3 7 The shipis toadjust speed properly according to fydro-meteorological conditions, speed
requirements and [imits fromvoyage [Tnesand routes soas toreduce thewalting time with suspended voyage,

3038 The ship should keep the sailing speed consistent for the entire voyage as possible as it can,

3039 The compeny s responsiole for directing the ship toseil et economic speed to avoid energy
consumption increase during unreasonable speed increase, and directing large sized ships tomaintainbetter
data collection of mainengine revolution measurements and energy consumption per tonne navticel mile, 2nd
ete,

3004 Optimization of ship draft and trim es well as operation of ballast water

3000 4 1 Bothshipdraftand trimwill affect shipenergy efficiency, As the volume of shipdraftwill
decide the sizeof sailing resistance of a ship, the submerged depth of propellerwill go down et light load,
and thepropellingefficiencywillbeaffected Beforeaship launches itssailing, thedraftand trimneed to
be optimized through adjustment of dallast water to ensure that the propeller sinks completely into water so g3
foomaintain propellervs efficiency, Less ballast water does not necessarily mean better energy efficiency,

3040 The company may consider introducing trimoptimization systemsoftware tooptimize the trim
of the ship inamore accuratemanner soas toensure less shipenergy consumption,

3.0 4 3 During the implementation of ballast water operation and ballast water management plan, the
ship shouldmake ressonable plans toreduce repetitive operations due to the randomness of pressurizing and
Gischarge, and to improve energy efficiency to the grestest extent under the premise that the staollity stress
and navigation safety of the shipareensured,

300 4 4 Theshipis tocarefully implement water ballast tank sediment menagement plan, and wash an
dcontrol the accumulation of sediments on g regular basis to reduce unnecessary energy consumption,

3.0 4 5 Duringballast water operation, the ship shouldaccording toplanadopt gravitational self -
pressing method toreduce the energy consumption of using ballast pumps,



305 Optimumuse of rudder and heading control systems (autopilots)

3025 1 Shipsarerecommended touse automated heading and steeringcontrol systems toavoid
increase of distance sailed due todeviation fromplanned rovte,

3005 2 hutopitots shouldbeused correctlyand shipsare toregulate andconfigure the pressureangle
of wind currents inareasonadblemanner according toweather and seaconditions toavoidunnecessary
frequent uses of rudder or deviation fromplanned route due to frequent deviation frompreset directionwhich
mey lead to fncrease of the distance salled

3053 The ship needs to select the right modes of rudder operation according to the route conditions,

3.3 Timely communication with relevant parties

3.3 1 Communication with charterers

3.3 11 Whenconcluding charter contracts with charterers, the company should try the best to nego
tiateand convince the charterer to support operation of the shipat optimumspeed so as to improve energy ef
Pleiency to the grestest extent,

33,10 The company should communicate timely with charterers to fiwthe lay daysat port of loading
and arrangements at port of discharge, so that the shipcanoptimize sailing speed and adjust arrival dateina
reasonable manner to improve energy efficiency,

3.0 Communication with piers
301 Theshipshould communicate timely with the piers to fixthe berthing planandoptimize sail
ing speed and adjust arrival date according tosuch plan in e reasongdle manner to improve energy efficienc

.

3
3

33,02 Theshipshould communicate timely with the piers tofiv the cargo discharge plan toavoidw
aste of energy due tog long time operation of the discharge systemwaliting for the stert of discharge oper
ation,

3303 Communication between ships and company shore bases

33031 The company shovuld strengthen the communication with shios so that it candirect ships timel
y tooptimize speed according to loading / discharge plans, arrange loading and discharge ina ressonable manner, ma
ke shipreolenishment plans toreduce the occurrences of ynnecessary waiting for timing and berthing,

303,32 Theshipistocarefully implement relevant measures of SEEMP, keep records of the
imolementation status of eachmeasure, and feed back the deficiencies inenergy efficiency menagement,

33033 Shipsare tofeed back the voyage reports of the fube, fuel and freshwater consumption tot
he company ona regular basis after each voyage, and montaly ship lube and fuel consumption statistic repo
rtsowill be summarized by the company according to feedbacks fromthe ship, The company will use the datap
rovided o the above two reports tocover shipenergy efficiency data report sheets, By using annval lube 3
nd fuel assessment index of individual ships, the company is tomonitor the fuel consumption of ships onar
egular basis, calculate fuel consumption figures of individual ships and the entire fleet and draw compari
sonamong ships of the same type tooptimize shipenergy efficiency management,

33,04 Internal communication of ships

3.3 41 Theshipvs deck department and engine department should communicate timely to determing mo
regocurate cargo loading/ discharge time toavoid redundant operation of auxiliary boilers and inert gass
ystems,



3.4 Propeller and hull inspection

34 \nspectionandmaintenanceof propeller

3, The oropeller s tobe cleaned and polished by utilizing every docking opportunity,

3, 4' 1_ 2 Regular fnspection should be done to check if there is any foreignmatter (fishing nets
opes) twisting onto the propeller, which shall be removed as soon aspossible, if any,

040 Hull Inspection

30042 U The in-water part of the nhull should be Tnspected every two to three years, and the hull
should oe cleaned by docking or in-water cleaning if serious fouling is detected,

3.4 2. 2 After long time derthing or slow-speed voyages, the fouling status of the hull should be
evaluated todetermine the cleaning treatment method,

3.4 2 3 Environment - friendly Tow frictional resistance anti - fouling coating can be used to ensyre
he finishof the hull surface

3.5 Mechanical equipment optimization plan

3.5 1 Monitoring and optimization of main engine

3.5 101 Duringoperationof themainengine, relevant paremeters shovld be checked ona regular bas
is, and therma! parameters should be measured regularly tomonitor the combustion operating mode of the ma
inengine toseewhether good conditionis maintained

305 1, 2 TheVITunitend VECunit of themainengineshouldbemaintained regularly foragood
condit\'ontoensurethatthema\neng\nema\n gins good thermal efficiency duringoperationwithpart losd so
s to reduce fuel consumption,

305 1, 3 Basedonthemaintenanceplanincombinationwithrelevent rulesof themanual, daily
management and overhaul of the mainengine should be carried out ina good manner tokeep s good status of th
e parts such as the highopressure ofl pump, fuel fnjector, exhaust valve and air cooler, etc v soas tokeepd
gtter combustion operating mode of themainengine,

3.5 1 4 Basedonthemaintenance planincombinationwithrelevant rules of themanual, daily
management and overhaul of the mainengine turbocharger should be carried out fna good manner to keep s goo
dworking condition of the turbocharger:

(1) The turbocharger 15 to be washed periodically to meintain good turbocharger efficiency;
(20 Good condition of the turtocharger trap velve (and the air pressure difference at the trap velve) |
(3) Normal exhaust temperature difference ot the turbine end of the turbocrarger,

3.5 15 Maintenance of the exhaust gas boiler should be carried out ina good manner, the exhaust ga
s o0iler should be washed using water, and the discharge flue of the mainengine should be kept unclogged t
oensure good operation of the turbocharger,

35 16 Duringoperationof themainenging, the draining operation of theair cooler and scavenging
box should oe controlled inareasonable manner to reduce [oss of the scavenging pressure,

350 Mnitoring and optimization of auxiliary engines

352 1 Duringoperationof the auxiliary engines, relevent parameters should be checked on g regu

rhasis, and thermal parameters should be measured regularly tomonitor the combustion operating mode of
the auxiliary engines tosee whether good condition ismaintained



3.5 2 28Basedonthemaintenance planincombinationwithrelevant rulesof themanual, daily
management and overhaul of themainengine should be carried out ina good manner tokeepa good status of th
e parts such as the high ressure fuel pump, fuel injector, exhaust valve and air cooler, etc , soas to ke
pbetter combustion operating mode of the main engine,

305 2, SBasedon themaintenance planincombinationwithrelevant rulesof themanual, daily
management and overhaul of the auxiliary engine turbochargers should be carried out ina good manner to kee
pagoodworking condition of the turbochargers

3050 4 Under the circumstances that electricel safety Ts ensured, 1F the auxiliary engine load allows,
Itois detter touse one auxiliary engine to the greatest possitle extent to improve operetional efficiency of the gene
rators and reduce fuel consumption,

353 Waste heat recovery and utilization

3, 3001 Regulation of the heating temperature of various ofl tanks and containers and use of steams

[1be ad ted ingoreasonadlemanner toavoiduse of auxiliary boilers due toinsufficient steamgenerated
byexhaus gasbowe (inwinter)

3.5 4 Boilerperformance management

3, 5_ 41 Da\\y maintensnce of the boilers should becarried out ina goodmanner, suchas regular dus
todlowing,  flue washing and boiler cleaning, to maintain good condition of the auxiliary boilers and ensure th
eir thermel efficiency,

3.5,4 2 Dailymaintenance of the avxiliary boiler fuel systemand burner should be carried out in g
good manner, and reasonable regulation of burning control parameters and atomized steampressure should be
carried out toensure good combustionworking condition,

3.5 4 3 Whenrefilling fnert gas tothe cargo tanks of ships suchas ofl tanker and gas carrier, it is
required to, sccording toactual situgtions, adjust the minimum Toad of auxiliary boilers required for the
status of inert gasmode, so8s toreduce auxiliary boiler fuel consumption during the operation of inert gas
refilling,

305 4 4 Deilymaintenance of the exhaust gas boilers should be carried out Tne good menner, such

regular dust blowing and flue washing, tomaintain good condition of the exhaust gas boilers and ensure
their thermal efficiency,

3.5, 4% Water temperature of the hot water well should be kept above D0oC to reduce variation of the
steampressure of the auxiliary boilersand exhaust gas bollers, sothat the fuel consumption of the auxiliary
boilerscanbereduced

3005 4 6 Waterwithintheboilersshouldbe treated inagoodmanner tokeep good boilerwater
quality, and thereby guarantes good steamouality soas toimprove steamefficiency,

3.5, 47 Stean leak consumption should be reduced for the entire ship, and steampipes and valve hes
t-dnsulatingmaterials should bemaintained ingood condition toreduce heat [oss and improve overall effi
clency of the boilers, thus to reduce operation costs,

3.5 4 8 Optimization of relevant operations of the cargo oil pump/ballast pump steam turbine should
becarried out for tankers to improve the steamturbine efficiency and reduce theauxiliary boiler load:

(1) Keep the auxiliary ooiler air pressure at higher value within normal range ( or sbove 10 WPa)

(2) Clean the vacuum condenser of cargo pump turbine thoroughly on & regular basis to ensure good ¢
oo ling result and higher vacuum level;

(3) Clean the vacuumejector thoroughly on s regular basis, and remove the ejector nozzle to ensure ¢
fficiency of the vacuumejector;



(4) Regulate the gas sealing steampressure of the cargo pump turbine and ballast pump turbine to ens
Urenormal gas sealing function

355 Ship fuel management

35,5 1 Shipsmustcarrya fuel volume at themost economic level according torelevant requirements
fromthe company, Efforts should be made to check on the processes of refueling, use and return of fuel, an
dcarryout fuel management ina good manner to improve the overall energy utilization,

305,52 Thecompany should strengthen the control of fuel products toensure fuel quality, and all of
the fuel purchased should comply with the widely recognized 150 8217,

355 3 Fueling sampling and delivery of samples shouldbe done by the shipmaster and chief
engineer, and the sempling must be correct ateach refueling, the company is todesignate qualified laboratory
totest the samples to be refueled, and the ship should only use the fuel vpon receipt of good test results,

305 54 Mived refueling of fuel from different batohes Is prohibited,

3005 5,5 Thewuse of fuel must follow the principle of FIFOD toavoid increase of solid sediment due to
long time storege, which may lead to clogging of filters and other hazards to prevent continvel vse of the fuel,

3.5, 5, 6Fueladditivesaretobereasonadly usedaccordingtothe uservsmanual toensure good
burning condition, stadility and degree of homogeneity of the fuel as well as toprevent the fuel fromstrs
tification and settling, thus to improve fuel utilization,

3.5 6 Useandmanagement of incinerator

3.5 6.1 Dailymaintenance work should be carried out to the incinerator ina good manner toensure |
ts good condition,

3.5 6,2 During incineration of waste off (and residues) . thorough treatment must be done to the we
fer within the waste of (and residues) through hesting, depositing and draining, thus to reduce the [ight die
selooil uses to the greatest possible extent during dncineration of waste ofl (and residues)

35603 If waste incineration is required, It should be arranged during the incineration of waste ofl
(and residues) to reduce the consumption of [ight diesel ofl

3.5 6 4 Acceptanceof shoredischargeof oflywater fromengine roomand shipwastes shouldbe
arranged as faraspossible toreduce the using time of the incinerator and consumptionof [ight diesel oil,

357 Optimization of other machinery and equipment

305 710 It permitted, the chief engineer may, sccording to fis experience, decide at fis discretion
whether ornot toshut down the lubricant pump end comshaft lubricant pump (unless standby state is required)

305 7 2 Afteranchoring or berthing, the ship shovld timely shut down devices that are no longer in
Use, such as steering engine, deckmachinery, fire - fighting pumps and soon, to reduce loed Tor auxiliary
engines,

3.5 8 Use of shore power

During repair of the ship, If permitted, shore power should oe used as possible as It can

}. 6 Optimization of liquid cargo handling

360 Ressonsble development and effective execution of cargo loading/ discharge plans

3.6 1 1 Tofinishtheoperationof cargolosding/ discharge inasafeandhighlyefficientmanner, the
chiefmate is toorganize the development of complete loading /discharge plans according to voyage loading
condition ( stowage olan) , shipequipment, staff conditionand the requirements of ports of loading/ dis
charge Drivers and relevant marine engineers should participate in the development of such plans as



possible as they can, and the plans must be reviewed and signed off by the ship master before execution Th
e ohief mate is toprepare the actual cargo stowage planaccording to the [iquid level and ofl temperature w
Pthin the liguidcargo tanks

3062 Heating and ifnsulation of the liguid cargo tanks

3062 This section applies to ships with [fouid cargo heating systems,

3.6 2 2 The company 15 responswb\e forthe creationof the heating and cargo tank temperature rising
archives, the study of th e at\ng rements for various cargo oils of ships, understanding of the temp
erature requirements for ligquidec romport of discharge, directing ships tocontrol [Tquid cargo temp

erature in reasonab\e manner and easonab\e Use of cargo heating facilities

3603 Ships should, according to [iguid cargo heating requirements, hesting facility performance o
the ship and berthing and cargo discharge plans at ports of discharge, develop a reasonable heating and in
sulationoplan, toreduce fuel consumptionand heating costs, the following factors shouldbe takenaccount o
fduring the development of such plansy the configuration of the cargo tenks, the number and areq of the fe
ating coils, auxiliary engine and doiler specification, details of the cargo ofl ( including specific neat and pour
point ), cloud point, viscosity, wax content, weather conditions en rovte ( including ambient temper
ature) , the temperature of the sea water, wind, sea conditions and swell, expected heat loss, temperatyr
e drops, reheating of recommended condensed water, as well as the estimated daily heating time and fuel ¢
onsumption

36,2 4 Duringcarryingout [iguidcargo insulationandheatingwork onboard ship, dailym
easurement of the of | temperature is required to continuously monitor inert gas pressure within the cargon
old, and heating records of the cargo spaces should bemaintained ona daily basis; heatingeffect should be
periodical [y checked and cabin temperature shovld be recorded inorder to timely adjust the steam pressure
and heating grovp number to avold [arge temperature oifference and unnecessary heat [oss; during winter he
ating, the water leftover 1o the heating coll stould be clesned first to Improve energy efficiency

3.6, 25 The shipshould use the ballast voyage opportunity to strengthen the maintenance of heating
pipeline valves, carry out pressure test once every 6 months by using compressed air at dkg/ cmd, regularly
clean the filter and maintain the inlets and outlets of residual valves, and conduct equipment checks to e
nsure normel stetus vefore use toavoid higher energy consumption due to couipment ressons

3603 Ensureefficiency of turoine cargopumps and ballast pumps ( for [iouid tankers)

36,3, 1 Propersteampressure and reasonablesettingof cargopump revolutionspeedaretobe
ensured toenhance the turbine efficiency of cargo pumps or ballast pumps

3.6, 3.2 Parameters suchas the vacuum [evel of cargo pump vacuumcondenser and cargo pump s
team sealing pressure should be correct!y adjusted toensure sppropriate turbine steam return pressure, and
reduce steam consumption and fuel consumption of the boilers

3604 Controlling fnert gas pressure of cargo tanks

3.6, 4 1 During loading and discharge of oils, under the circumstances that the requirements of safety
and VOC Management Plan aremet, cargo tank inert gaspressure value should be set inareasonable
manner to ensure that the normal range of the cargo tank fnert gas pressure is between +300— <+ &00mm ws

reolumn neight, or the fnert gaspressure value of cargo tanks istobesetaccording tothe requirements f

the pier,

3.6, 42 After liquidcargo loading iscompleted, reasonable control of the inert gas pressure could
minimize the aumber of additional inert gas refilling during sailing, thereby reducing the fuel consumption of
the boilers



3.6 43 After uﬂloadingandcabin inspectionareall finished, thechief mate should consider weather
conditions of subsequent voyage routes, and timely communicate with the engine department to determine ar
gasonaole caoin air pressure to avo \d e\ease of caninairpressure ( due toelevated temperature) ormultiple refilli
ngoof inert gas ( due to decressed temperature) during subsequent seiling distance, so &5 to reduce fuel consumptio
N,

3.6 4 4 Inthecourse of avoyage, If the inert gaspressure of the cargo tanks is insufficient andt
herefore need inert gas refilling, full consideration should be given toweather variation factors during the remaini
ngdistance before arrival at ports of loading / discharge, and a reasonable pressure of inert gas refilling
in the cargo tenks should be determined to avoid repeated refilling during svbsequent sailing

3.6 4 5 Inthecourseof avoyage, if inertingof the cargo tank isneeded (aftershiprepairor repair
Work i othe tank) o the chief mate needs to develop a detailed, reasonable fnert gas filling plan to reduce the inert
g time of the cargo tank and reduce the fuel consump fonof the suxiliary boiler,

3.6, 4 6 Maintenence of the fnert gas systempiping, velves and cargo tank hateh covers should be st
rengthened toensure alrsealing, reduce gas leaks fr omthecargoo'\\ tanks, and reducethenumber finert ga

ref il ling due to insufficient cargo tank gas pressure,

3605 Inertogas systemmanagement and control of its use

3 6.5 1 Before arrivel at the ports of discharge, trial operation end related alarm fest must de carried
the inert gas system to facilitate detection of problems and their timely resolution, end try to avoid inert ga
ssystemfawlureduringdischarge, which could couse increase of the discharge timeend the berthing time,

3.6, 5, 2 Commissioning of the inert gas systemis requiredobefore arrivel at theport of discharge, and
during the test of the system pressure test should be synchronized with the commissioning of the [iquid cargo
systemtoavoio fuel waste due tomultiple useof guxiliary boilers

30065 3 Maintenanceshouldbestrengthened totheoxygenanalyzerof inert gassystemandits
sampling pipeline toensure normal working conditions of the oxygenanalyzer andavoid inaccurate
measurements of the owygen content, whichmay [ead to incressed combustion load of the auxiliary boiler and
result in fuel waste

3065 4 Theshipvs deck department and engine department should communicate adequately to
determine the start time of the inert gas systemand avoid long time redundent operation of the inert gas sy
stem whichmay lead to long time redundant operation of the suxiliary boilers and result in fuel waste

36,6 Control of the cargo tank washing

3,06, 6.1 Before ship repair or cargo space repalrwork, or replacement of the [iouid cargo, the ship
tanksneed tobewashed, and adetailedandreasonable cargo tankwashingplanshouldbepreparedin
advance, end incombination with reasonable adjustments of the actual operation, be designed to reduce the
time required for tank washing and the fuel consumption of auxiliary boilers

3.6, 6, 2 Before each operationof degassing and ventilation, 1t isnecessary for the ship todevelop s
detailed and reasonable cargo tank degassing and ventilation plan, and in combination with ressonable ad]
Ustments of the actual operation to reduce the time required for degassing and ventilation and fuel consum
ption,

}.7 Energy conservation awareness and new technologies
010 Energy conservation procedure for specific public areas ( living areal

30711 Heat ewchange of Livingares (suchas closing windows and curtains, efc ) is to be reduced
todecrease the work [oad of the airconditioning system



300100 Shipauxiliary systems, including lighting, ventilation system kitchen facilities and steam provi
sion, shouldbeturned off ifnotneeded, suchas unused [ighting inthe livingarea andreasonadble use of fa
ns at pump rooms and the boatswainvs warefhouse,

30713 Rational use of [iving facilities, such as reasonatle use of washing machines and dryers,

3714 Some of the household appliances on board ships, such as computers, televisions, DVD, ste
reo, microwave ovens, etc, , shouldbe turned off whennot in use,

37102 Utilization of new technology and new energy

3.7, 21 Forships, the adoption of newenergy - saving technology and utilization of newenergy can
improve the shipvs energy efficiency and reduce operating costs,
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Appendix 4 A Sample Formof Ship Energy Efficiency
Management Plan for Inland Navigation Vessels

SHIP ENERGY EFFICIENCY MANAGEMENT PLAN
| SEEMP)

Name of ship: XXX

Type of ship: XXX

Gross tonnage XXX
nspection certificate No,o o XK

Company: XXX

o 0he



Title Page

Name of ship: CXXXX" Luxury Cruise Ship

Navigation zone & leg Navigation zone: Class A& Navigation leg: Class J1
Type of ship: Tourist passenger ship

Port of registry KX Port

Shipowner: XXXX Line Ltd

Ship operator: XXXX Line Ltd,

Ship registration No, - XXXXXXXX

Ship [D No. KXXXXAXX

Shipys major particulars

LOA (m) i 5

BM (m) 6. 5

DM (m) I8

War, draft (m) 4

M/E Power CkWx Qty) . 1280 x2

A/ GPower (kW x Qty) . 3002, 100x1
GT: 5397

o fT



Notes

Lo Thisplanisdeveloped inaccordance with the technical requirements under the Rules of Inland Gre
en Vessels and the Guidance for the Development of a Ship Energy Efficiency Management Plan publis
hed by Ching Classification Society,

2, Thisplanis intended to identify and evaluate the energyefficiency factors of XXX, provide energy -
saving means in terms of management, technology and operation to the Companyvs XXXX Department,
KXXXvs ship master, crew and other staff, for the purpose of actual improvement of the shipvs operational
energy efficiency aswell as continuous improvement of the energy efficiency management plan through regul
arevaluation,

3o KKK ds fully responsiole for the organization of implementing this plan and relevant trainings,

Ly Koy modification to thisplan should be submitted to the XXX Department for reviewand approval, wher
e appropriate,

b Energy efficiency measures adopted by this ship should be based on the premise of safety and meet f
he requirenents of relevent Taws and regulations,

6. Thisplan should be carried onboard ship,



1 General
f.1 Energy efficiency policy

Theenergyefficiency policy of XKXX Line Ltd (fhereinafter referred toas the Company) 15, ., and
Ptsenergy efficiency poal Is,

The Energy Efficiency Management Plan (hereinafter referred toas the Plan) of “ XXXX" Luxury
Cruise Ship (hereinafter referred toas the Ship) is intended to improve the operational energy efficiency
building procedures of the Shipend continvous!y improve the energy utilization of the Shipand reduce emis
sions by the use of best practices and energy - saving experience as well as recording and analysis of ener
gy consumption data,

f.2 Implementation period and date for next evaluation

The implementation period of the Plan is fromDD-MM-YY toDD-MM-YY, andthe date for next
gvaluation isDD-MM-YY

1.3 Scope of responsibility and training requirements

Publicationand training are carried out for people fnvolved inthe Plan by the Companyvs energy effic
fencymanagement department ( specific department or responsiole person shovld be indicated here) with the
Shipmaster and Chief engineer of the Ship toensure their understanding and implementation of the Plan, inc
uding implementation of the energy efficiency measures aswell as date recording and analysis

The shipmaster of the Ship ds fully responsible for the implementation, and reference can be made to
Part 3 of thePlan forspecificresponsiole persons forexecutionof eachenergyefficiency measure,

2 Planning
2.1 Evaluation of energy efficiency factors

(1) Propulsion system

The Shipwas built inthe early 1990s, with o design focusing onmeeting the harsh requirement of nay
gating over shoals at the upstream Yangtze River legswith rapid currents, [ts design speed is highand has
g harsh requirement for dynamic property of the main engine, while the match of engine and propeller is too
heavy, Although energy saving results are obvious during slow speed sailing, there are still disadvantages in t
he following two aspects: 1) Themainengine runs at Low load for s long time, thenormal operating mode i 0
Ut of the original design, and propulsionefficiency of the propeller reduces; 2) As thematceh of engine and
propeller of the origingl design is too hesvy, the performence of the mainengine becomes worse during oper
ations at slowspeed grea, After the completion of the Three Georges Dam, the conditions of falrways have
been improved essentially, and there are huge changes of the current speed before and after the Damvs cons
truction Therefore the original designof the Ship isno longer suitable for the fairway changes and opera
tional requirements,



(1) Speed

Theoriginal designspeedof the Shipis fundamentally between 28 km/ hand 30km/h After the
completion of the Three Georges Damy shipsv requirements Tor speed are reduced accordingly, The actual sp
eeds used currently are all between 22km/ hand 24 km/h, and obvious reduction of mainengine fuel consump
tioncandeachieved through speed reduction, Meanwhile, according tocharacteristics of the currents atd
ifferent legswithinthe Damarea, vse of different speed by leg isconducive tothe reductionof the shipvsyp
ropulsionenergy consumption,

(3) Use of shore power

To meet the requirements of traveling comfort, the Ship nes large auxiliary engine power. [t 15 estimated
that the cost of power generation for the Ship is around RMB 2 6 per T KWh, which is far higher than the pri
ceof shore power, At present, thereare already shore power facilities at Yichang XXX Pier and Ch
ongqing XXX Pier, and the Shipcanuseshore power during berthing,

(4 I
2.2 Developing energy efficiency measures

(1) Propeller optimization

Themeincontent of thismessure is to, throvgh determination of effective power and propulsion factors,
determing designpoints of the propeller, select reasonablemateh point betweenengine and propeller, and re
-designand re -mateh the propeller, The Company has entrusted XXX Company to redesign, XXX Com
pany tomanufacture and XXX Company to install thepropellerof the Ship, XXX fromthe Company is res
ponsible for the optimization of the propeller, and will participate in the whole range of work from design, manufact
uring, installation toexperiment,

(2) Speed optimization

Rocording tothe features of the retrofitted propeller and sailing experience of the Ship, the following
economic speeds are used:

Economic speed ( km/h)
SJ”/"\ I_eg
Upstream Downstream
1 X X — X X X x
2 X X— X X X X
X X— X X X X

(3) Useof shore power
When the Ship berths at Chongging XXX Pier and Yichang XXX Pier, onboard generator should be shut dow
nand instead, shore power shouldbe used,

(4 X

2.3 Training

(1) This Plan should be included in the Shipvs annual training as training material;



(2) The shipmaster of the Ship ds responsible forpublicizing to relevant staff the contents such as
speed control andmethod of using shore power;

L4 Energy-saving goals

(1) Formand meaning of energy - saving goals

Kecording to the energy efficiency goals of the Company and the features of the Ship, Average Fuel Co
nsumption per Kilometer is adopted as the indicator to assess whether the Shipmeets the energy efficiency g
0als, and itmeans the ratioof overall fuel consumption and overall distance sailed measured ing/ kmwithin
the implementation period of the Ship,

(D) Setting of energy - saving goals

The energy - saving goal setout inthe Plan is that, after XX months of implementation of the Plan, the
assessment index should be reduced by XX% relative to that defore implementation of the Plan

3 Implementation

The specific implementation of energy efficiency measures is listed fn the following table

. Erergy efficiency ‘ Implementation | Responsible
S/ Implementing contents ‘
measures period pErson

Propeller opt | Participating inpropeller redesign, manufacture, e
1 o N I XX XX
imization xperiment and etc,

Speedoptin| Tosail at the economic speed as prescribed int
2 T N IR XX XX
ization he Plan,

When the Ship berths at Chongaing XXX Pier
Use of shore po

3 and Yichang XXX Pier, shore power shouldbe | e XX XX
e connected,
«««««««« - o XXX X

4 Monitoring

(1) XXC of the Ship is responsible for recoraing refueling activities and statistics of fuel consumption,
and reporting the status of voyage fuel consumption to the Company upon completion of each voyage,

(2) Upon completion of each voyage of the Ship, XXX is responsible for calculating and recording the
average fuel consumption per kilometer of each voyage ( Please refer tothe dnnex) |

(3) XXXX Department of the Company Is to conduct summary and statistics of the reported dats after re
yiew, enter them into the energy efficiency monitoring system and calculate the average fuel consumptionp
er kilometerof the Shipwithin XXmonths tomonitor the improvement statusof the Shipvsenergyefficiency,



(8) The calculation method for the average fuel consumption per kilometer of & single voyage:
re-2. 100
D
Where:
FCis the sverage fuel consumption per kilometer measured in g/ km
Qis the fuel consumption of a single voyage measured in kg
Disthedistance sailed of asingle voyage measured in km
(5) Thecelculationmethod for the average fuel consumption per kilometer of myltiole voyages or within
aperiodof time:

o .2Q

hver — 1

>D;
Where:

FCuer 15 the average fuel consumption per kilometer of multiple voyages orwithing period of time meas
ured in g/ km

Qi is the single voyage fuel consumption of the Shipvs Noo 1 voyage measured in kg

D, is thedistance sailed of the Shipvs No, 1 voyage measured in km,

(6) Monitoring of major single energy efficiency measures, To reflect the energy - saving results of
major single energy efficiency measures ( such as propeller optimization) , 1t is recommended to determine
throvgh experiments or comparative analysis of data Reference can be made to Table (3) in the Annex forr
esultsmonitoring teble formajor single energy efficiency measures,

5 Self -evaluation and improvement

(1) The shipmaster and chief engineer of the Ship shovld evaluate the implementation status of the P
[anonce every XX months and submit the evaluation report to the Company, Theevaluation contents
include:

— Implementing status of theenergy efficiency measures and their adaptability

= hnalysis of energy efficiency date

——— hehieving status of the energy - saving goals

—— Advices for improving energy efficiency measures

(2) The Company is tohold energy efficiency analysismeeting once every KX months to analyze the dat
aoof shipenergy efficiency, evaluate the planned measures and the effectiveness of their implementation, an
¢ identify gaps end define corresponding improvement measvres and feed back such information to the Ship,



Annex

(1) Recording table for theave

assenger Ship

rage fuel consumption per kilometer of 3 single voyage of XXXX Tourist P

Voyage

Average fuel consumption pe
rkilometer

Fuel consumpti
on

[ kg)

beriod Distance sailed
[ km)

KX to XX

(2) Recording ta

ble f

0r

XXX Tourist Passenger Ship

the average fuel consumption per kilometer within XX months/of XX voyage of X

‘ Aetual average fuel consumption pe
. ‘ Goalssetout inthePlan ‘
§/ Period rkilometer
¢/
1
2
3
(3) Results monitoring table for major single energy efficiency measures ( propeller optimization)
(other measures should be filled accordingly)
Description of the energy eff

Propeller optimization

iciencymeasure
Before/safter i
hverage ship mplementation o | Average fuel consumption pe : . :
. , , eduction rate
iy speed k fthisenergy ef rkilometer \ rete
m/ h ficiency measur ( e/ bl (%)
¢
Before
1
After
Before
2
After
Before
After

(&) SEEMP evaluation report




Appendix 5 2012 Guidelines for the Development of a Ship E
nerqgy Efficiency Management Plan - MEPC. 213 ( 63)

Resolution MEPC 213( 03)
(Adopted on 25 March 2012)
2012 GUIDELINES FOR THE DEVELOPMENT OF A SHIP ENERGY EFFICIEN
CY MANAGEMENT PLAN ( SEEMP)

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,

RECALLING article 38(C &) of the Convention on the [nternational Maritime Organization concerning the
functions of theMarine Environment Protection Committee ( the Committee) conferred upon it byl
nternational conventions for the prevention and control of marine pollution,

RECALLING ALSO that, at its sixty -second session, the Committee adopted, by resolution MEPC,
203062) , amendments to the Annex of the Protocol of 1997 to amend the International Convention for the Pr
evention of Pollution from Ships, 1973, as modified by the Protocol of 1978 relating thereto ( inclusion of 1
egulations onenergy efficiency for ships in MARPOL Annex VI)

NOTING the amendments to MARPOL Annex VI adoptedat its sixnty-secondsessionby inclusionof a
new chepterd forregulations onenergy efficiency for ships, areexpected toenter into forceonl January
2003 wpon their acceptance on 1 July 2012,

NOTING ALSO that regulation 22 of MARPOL Annex VI, as amended, requires each ship to keep on
board g shipspecific Ship Energy Efficiency Management Plan teking fnto account guidelines developed by t

he Organization,

RECOGNIZING that the amendments to MARPOL Annmex VI requires the sdoption of relevent guidelines
forsmooth and uniformimplementation of the regulations and toprovide sufficient lead time for industry to
prepare,

HAVING CONSIDERED, at its siwty - third session, the draft 2012 Guidelines for the development of ¢ S
hipEnergy Efficiency Management Plan ( SEEMP)

1 ADOPTS the 2012 Guidelines for the development of a Ship Energy Efficiency Management Plar
( SEEMP) , as set out ot annex to the present resolution

2 INVITES Administrations to take the annexed Guidelines into account when developing and enacting na
tional Taws which give force toand implement provisions set forth inregulation 22 of MARPOL Annex VI, as
amended;

3. REQUESTS the Parties to MARPOL Annex VI and other Member Governments tobring the annexed G
Uidelines relate he Ship Energy Efficiency Management Plan ( SEEMP) to the attention of masters, seef
arers, sh|powners, sh|p operatorsand any other interested groups;

L RGREES to keep these Guidelines under review in [ight of the experience gained; and

5. REVOKES the Guidance circulated by MEPC T/ Circ. 683, as from this date, 1. e 2 March 2012

v T4
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1 Introduction

I 1 These Guidelines have been developed to assist with the preparation of Ship Energy Efficiency Man
agement Plan ( hereafter referred toas the “ SEEMP™ ) that are required by regulation 22 of Aonex VI of the
International Convention for the Prevention of Pollution from Ships, 1973, as modified by the Protocol of
1978 relating thereto (MARPOL 73/78)

1.2 AShipEnergy Efficiency Management Plan provides a possidle approach formonitoring shipand f
eet efficiency performance over time and some options to be considered when seeking tooptimize the perform
ance of the ship,

1.3 These Guidelines should be used primarily by shipsv masters, operators and owners inorder to de
velop the SEEMP,

14 Khsample formof s SEEMP is presented in the appendix for illustrative purposes,

2 Definitions

I 1 For the purpose of these Guidelines, the definitions in the Annex VI of the Convention apply,

2.2 “Company” means the owner of the ship or any other organization of person such as the manager
or the bareboat charterer, who has assumed the responsibility foroperationof the ship fromthe shipowner,

2.3 “Safety Management system” means a structured and documented systemenabling company
personnel to implement effectively the company safety and environmental protection policy, as defined in
paragraph 11 of International Sefety Management Code

3 General

It Inglobal terms it shoulober Howimdthtopwaﬁom\eHicmnmesM\WemdbyaMrwﬂuMerM
shipoperatorswillmake an invaluable contridution toreducing global carbonemissions

3.0 The purpose of a Ship Energy Efficiency mnawmem Plan ( SEEMP) is toestablish amechanism fo
racompany and /or g ship to improve the energy efficiency of a shipvs operation Preferably, the ship-s
pecific SEEMP is Iinkedtoabroadercorporate energymanagementpolicy for the company that owns, o
perates orcontrols the ship, recognizing that no two shipping companies or shipowners are the seme, ang t
hat shipsoperate under awide range of different conditions,

30 3 Many companieswill already have anenvironmental management system (EMS) inplace under
[SOTL00T which contains procedures for selecting the best measures for particular vewe\saw then setting
objectives for the measurement of relevent parameters, along witn relevant control and feeddack features,
Monitoring of operational environmental efficiency should therefore be treated as an integral element of b
rogder company management systems,

34 Inaddition, many companies already develop, implement andmaintaina Safety Management
System In such case, the SEEMP may form part of the shipvs Safety Management System

3.5 This document provides guidence for the development of ¢ SEEMP that should be adjusted to the cha
racteristics and needs of individual companies and ships, The SEEMP is intended to be a management too
| toassist acompany inmanaging the ongoing environmental performance of Its vessels and as such, It isre
commended that a company develops procedures for implementing the plan inamanner which imits any onboard
administrative burden to the minimum necessary,



3.6 The SEEMP should be developed as a ship - specific plan by the shipowner, operator or any other p
arty concerned, e g, charterer, The SEEMP seeks to improve a shipvs energy efficiency through four step
s planning, implementation, monitoring, and self - evaluation and improvement, These components play
critical role in the continuous cycle to improve shipenergy management, With each iteration of the cycle,
some elements of the SEEMP will necessarily change while others may remain as before,

3.7 Atall timessafety considerations shouldbeparamount, The tradeaship isengaged inmay
Getermine the feasioility of the efficiency measures under consiceration

4 Scopeand Application

{1 Planning

411 Planning is themost crucial stage of the SEEMP, Tn that it primerily determines both the cury
ent status of shipenergy usage and the expected improvement of shipenergy efficiency, Therefore, it isent
ouraged todevote sufficient time toplanning so that the most sppropriate, effective and implementable p
ancanbedeveloped,

Ship - specific measures

412 Recognizing that there are a variety of options to improve efficiency -speed optimization, we
ather routing and hull maintenance, for example -and that the best package of measures for s ship to improy
eefficiency differs tos great entent cepending upon ship tyoe, cargoes, routes and other factors, the specificmea
sures for the ship to improve energy efficiency should ve identified inthe first place These measures sho
Uld be listed as o package of measures tobe implemented, thus providing the overview of the actions to be f
aken for that ship,

413 During thisprocess, therefore, 1t is important to ceterming and understand the shiovs current
status of energy usage, The SEEMP then fdentifies energy - saving measures that have been undertaken, and
determines howeffective thesemeasures are interms of improvingenergyefficiency, The SEEMP also
Pdentifies what measures can be adopted to further improve the energy efficiency of the ship. [t should be
noted, fowever, that not all measures con be applied to all shiops, or even to the same ship under different
operating conditions and that some of them are mutvally exclusive [deslly, initial measures could yield
energy (and cost) seving results that then can be reinvested intomore difficult or expensive efficiency
upgrades identified oy the SEEMP

414 Guidance onBest Practices for Fuel - Efficient Operation of Ships set out inoparagraph 4 below
can be used to facilitate thispart of the planning phase, Also, in the planning process, particular consi
deration should be given tominimize any onboard administrative burden

Company - specific measures

415 The improvement of energy efficiency of ship operation does not necessarily depend onsingles
hipmanagement only, Rather, it may depend onmany stakeholders including ship repair yards, shipowners, 0

4

perators, charterers, cargo owners, ports and traffic management services, For exemple, “ Just in time” -5
explained ind d-requires good early communication among operators, portsand trafficmanagement service
The bettercoordination among such stakeholders is, themore improvement can de expected, lnmost cases, s
beh coordinationor total management is better made by a company rather than by & ship. [n this sense, it s
recommended that a company also establish anenergy management plan tomanage its fleet ( should itnot have

one inplace already) and make necessary coordination among stakeholders

Human resource development



416 Foreffectiveand steady implementation of the adopted measures, raising awareness of and pro
yiding necessary training forpersonnel both on shore and on board are an important element, Such fhuman res
ource development is encouraged and should be considered as an important component of planning as well as 3
critical element of implementation,

Goal setting

417 The last part of planning is goal setting, [t should be emphasized that the goal setting is vol
untary, that there isnoneed toannounce the goal or the result to the public, and that neither a company no

shipare subject toexternal inspection The purpose of goal setting s toserve asasignal which invol

d people should be conscious of, tocreate a good incentive for proper implementation, and then to incre
ase commitment to the improvement of energy efficiency, The goal can take any form suchas the annua
I fuel consumpt\'on or g specific target of Energy Efficiency Operational Indicator (EEQL) . Whatever the ¢
ol Is, the goal should bemeasurable and easy to understand,

b2 Implementation

Establishment of implementation system

421 Mterashipendacompany identify themeasures to e implemented, It isessential toestablish
asystem for implementation of the identified and selected measures by developing the procedures for energy
management, by defining tasks and by assigning themtoqualifiedpersonnel Thus, the SEEMP should
describe how each measure should be implemented and who the responsible person(s) is  The development of
sucha systemcan oe considered asapartof planning, and therefore may be completed at the planning stage,

Implementation and record - keeping

4.2, 2 Theplannedmeasures shouldbecarriedout inaccordancewiththepredetermined
implementation system Record - keeping for the implementation of each measure is beneficial for self - ey
alvationat g later stage and should ve encour aged [fany identified measure cannot be implemented for any
resson(s), thereason(s) shouldberecorded for internal use,

4.3 Monitoring

Monitoring tools

431 Theenergy efficiency of a ship should be monitored quantitatively, This should be done by an
stablished method, oreferably by aninternational standard The EEOL developed by the Or gan\za fon isone
of the internationally established tools toobtain s quantitative indicator of energy eﬁwency of a shipand/ or
et inooperation, and can be used for this purpose Therefore, EEOL could be considered as the primary moni
oring tool, althoughotherquantilativemeasuresa\somaybeappropr'\ale

432 [fused, the EEOL should becalculated inaccordance with the Guidelines developed by the Orga
nization ( MEPC, /C| C084) . If deemed appropriate, & Rolling Average Index of the EEQOI values may
be calculated tomonitor energy efficiency of the sh ipover time,

43 3 lnadditiontothe EEOL, if convenient and/or beneficial forashiporacompany, other
measurement tools canbe utilized, Inthecase where othermonitoring tools are used, the conceptof the tool
and themethod of monitoring may be determined af the planning stage,

Establishment of monitoring system

4,3, 4 [t should benoted that whatever measurement tools are used, continuous and consistent date co
I'Tection is the foundation of monitoring, To allow for meaningful and consistent monitoring, the monitoring system,
fncluding the procedures forcollecting data and the assignment of responsible personnel, shoula be develop
ed, The development of such g systemcan be considered as apart of planning, and therefore shovld be compl
eted ot the planning stage,



435 [t should benoted that, inorder toavoid unnecessary administrative burdens on shipsv staff,
monitoring should be carried out as faras possible by shore staff, wtilizing data obtained fromexistingr
equired records such as the official andengineering log - books and ofl record books, ete, Additional data
could be obtained as appropriate,

Search and Rescue

436 Whenashipdiverts fromits scheduled passage toengage insearchand rescue operations, itis
recommended that data obtained during such operations isnot used inshipenergy efficiency monitoring, and
that such datamay be recorded separately,

b4 Self -evaluation and improvement

441 Self-evaluationend improvement is the final phase of the management cycle, This phase should
produce meaningful feedback for the coming first stage, i e oplanning stage of thenext improvement cycle,

442 The ourpose of self -evaluationis toeveluate theeffectiveness of the plenned measures and of
their implementation, to deepen the understanding on the overall characteristics of the shipys operation such
aswhat types of measures can/cennot functioneffectively, and howend /or why, tocomprehend the trend of
the efficiency improvement of that ship and to develop the improved SEEMP for the next cycle,

443 For thisoprocess, procedures for self -evaluationof shipenergymanagement should be
developed, Furthermore, self -evaluation should be implemented periodically by using data collected thro
bghmonitoring, lngddition, it isrecommended to invest time in identifying the cavuse - gnd -effect of the
performance during the eveluated period for improving the newt stage of the management plan,

5 GUIDANCE ON BEST PRACTICES FOR FUEL - EFFICIENT OPERATION OF SHIPS

|1 Thesearch forefficiency across theentire transport chain takes responsioility dbeyondwhat canbe
Gelivered by the owner /operator alone, & [ist of all the possible stakeholders in the efficiency of a single voyage i
s long obvious parties are designers, shipyards and engine manufacturers for the characteristics of the ship, and ¢h
arierers, ports ane vessel traffic menagement services, etc, . for the specific voyage, AT Tnvolved parties should ¢
onsider the inclusion of efficiency measures in their operations both individually and collectively

Fuel - Efficient Operations Impro

ved voyage planning

5. 2 Theoptimumroute and improved efficiencycanbeachieved throughthecareful planningand
executionof voyages, Thorough voyage planning needs time, but e number of different software tools are gy
ailable forplanning purposes,

5. 3 IMO resolutionh 893 (21) (25 November 1999) onGuidelines for voyage planning provides
essential guidance for the shipvs crewand voyage planners,

Weather routing

5 4 Weather routinghasahighpotential forefficiency savings onspecific rovtes, It iscommercially
avallable Torall typesof shipand formany trade areas, Significant sevings cenbeachieved, but conversely
weather routingmay also incresse fuel consumption fora given voyage,

Just in time

5.5 Goodearly communication with the next port should be anaim inorder to givemaximumnotice of be
rhoavallability and Tacilitete the use of optimum speed where port operational procedures support this approach

56 Optimized port operation could involve a change inprocedures involving different handling arran
gements inports, Portauthorities should be encouraged tomaximize efficiency andminimize delay,



Speed optimization

57 Speed optimization can produce significant savings, However, optimum speed means the speed at w
hich the fuel used per tonne mile is at aminimum level for that voyage, [t does not mean minimum speed; |
nofact sailing at less than optimum speed will consume more fuel rather than less, Reference should be made
to the engine manufacturervs power /consumption curve and the shipes propeller curve, Possible adverse co
nsequences of slow speed operationmay include incressed vioration and sooting and these should be teken i
ntoaccount,

5.8 Asopartof the speedoptimization process, due account may need tobe takenof theneed to
coordinate arrival times with the availability of loading / discharge berths, etc. The number of ships engaged
inaparticular trade route may need to be taken into account when considering speed optimization,

5.9 Agradual increase in speed when leaving a port or estuary whilst keeping the engine load within
certain limitsmay help toreduce fuel consumption,

510 [t is recognized that under many charter parties the speed of the vessel is determingd by the che
rterer and not the operator, Efforts should be made when agreeing charter party terms to encourage the shi
ptooperate st optimumspeed inorder tomaximize energy efficiency,

Optimized shaft power

5 11 Operationat constant shaft RPM can be more efficient than continuously adjusting speed through
engine power (see 1) . The use of sutomated engine management systems to control speed rather than relying
on human fnterventionmay de beneficial,

Optimized ship handling Optimu

mtrim

5 12 Most shios are designed tocarry adesignated amount of cargoat acertain speed foracertain fu
el consumption This implies the specification of set trimconditions, Loaded or unloaded, trimhas asign
Pficant influence on the resistence of the ship through the water and optimizing trimcan deliver significent fuel sg
vings, Forany givendraft there is e trimcondition that givesminimum resistance  [nsome ships, 1115 possib
le toassessoptimm trimeonditions for fuel efficiency continuously throughout the voyage Designor safet
yfactorsmay preclude full use of trimoptimization,

Optimum ballast

513 Ballast should be adjusted taking into consideration the requirements to meet optimum trimand
steering conditions end optimumballast conditions achieved through good cargo planning

5. 14 When determining the optimum ballast conditions, the [imits, conditions and ballastm
anagement grrangements set out in the shipvs Ballast Water Management Plan are to be observed for that shi
p.

515 Ballast conditions have asignificant impact on steering conditions andautopilot settings and it
needs tobenoted that lessballastwater doesnot necessarilymean the highestefficiency,

Optimumpropeller and propeller inflow considerations

516 Selectionof thepropeller isnormally determined at the designand constructionstage of ashipvs
ite dut newdevelopments in propeller design have made it possible for retrofitting of later designs to deliver greate
rofuel economy, Whilst it is certainly for consideration, the propeller Ts but one part of the propulsion train a
nd g change of propeller inisolationmay have noeffect onefficiency andmay even increase fuel consumpti
on,

5 17 Improvements to thewater inflowto the propeller using arrangements such as finsand/ornozzles
could increase propulsive efficiency power and hence reduce fuel consumption,



Optimumuse of rudder and heading control systems (autopilots)

5 18 There have been large improvements in automated heading and steering control systems ¢
echnology, Whilst originally developed tomake the dbridge teammore effective, modern autopilots cen achi
eve muchmore, An integrated Navigation and Command System can achieve significant fuel savings by simply r
educing the distance sailed * off track”  The principle is simple; better course control through less frequent and s
maller corrections will minimize losses due to rudder resistance, Retrofitting of amore efficient autopilot toexis
tingshipscouldbeconsidered

5 19 During aoproaches toportsand pilot stations the autopilot cannot always be used efficiently as
the rudder has to respond quickly to given commands, Furthermore at certain stage of the voyage it may have
tobe deactivated or verycarefully adjusted, 1, ¢ heavy weather and approaches to ports,

5 20 Considerationmay be given to the retrofitting of improved rudder blade design (e ¢ , ‘ twist-
flow rudder)

Hull maintenance

5 21 Docking intervals should be integrated with shipoperatorvs ongoing assessment of ship
performance, Hull resistance canbe optimized by new technology - coating systems, possibly incombingtion
withcleaning intervals Regular in-water inspection of the condition of the hull isrecommended,

5 22 Propeller cleaning and polishing or even appropriate coating may significantly increase fuel ef
ficiency, Theneed for ships tomaintainefficiency through in-water hull cleaning should be recognized s
nd facilitated by port States,

523 Considerationmay be given to thepossibilityof timely full removal and replacement of
underwater paint systems toavoid the fncreased hull roughness caused by repeated spot olasting and repairs
over multiple dockings,

500 Generally, the smoother the full, the better the fuel efficiency,

Propulsion system

525 Marine diesel engines have a very high thermal efficiency ( ~50%) . Thisexcellent pe
rformance isonly exceeded by fuel cell technology with anaverage thermal efficiency of 60%, This is duet
0 the systematicminimization of heat and mechanical loss, [nparticular, the new dbreed of electronic cont
rolled engines canprovide efficiency gains, However, specific training for relevant staff may need to be con
sidered tomaximize the benefits,

Propulsion system maintenance

526 Maintenance inaccordance withmenufacturersy instructions in the companyvs plannedm
gintenance schedule will alsomaintain efficiency, The use of engine condition monitoring canbe s usefyl
tool tomaintainhighefficiency,

5 27 Additional means to improve engine efficiency might include:

Use of fuel additives,

Rdjustment of cylinder lTubrication ofl consumption; Valy

e improvements;

Torque analysis, and

hutomated engine monitoring systenms,

Waste heat recovery

5, 28 Wasteheat recovery isnowacommerciallyavailable technology for some ships Waste heat
recovery systems use therma! heat losses fromthe exhaust gas foreither electricity generation or additionsl
propulsionwithashaft motor,



529 Itmaynotbepossibletoretrofitsuchsystems intoexistingships, However, theymay bea
beneficial option fornewships, Shipbuilders should beencouraged to incorporate new technology into their
designs,

Improved fleet management

5 30 Better utilizationof fleet capacity canoftenbeachieved oy improvements infleet planning, For
example, it may bepossible toavoidor reduce long ballast voyages through improved fleet planning There
Psoopoortunity here for charterers topromote efficiency, This can be closely related to the concept of “ just in time
"arrivals,

5 31 Efficiency, reliability and maintenance - oriented data sharing within a company canbe used to
promote best practice among shipswithin a company and should be actively encouraged,

Improved cargo handling

5,32 Cargo hendling is inmost ceses under the control of the port and optimumsolutions matched tos
hipand port requirements should be explored,

Energy management

5 33 Areviewof electrical services onboard canreveal the potential for unexpectedefficiency galns,
However care shouldbe taken toavoid thecreationof newsafety hazardswhen turning offelectrical services
(e g, lighting) . Thermal insulation is an obvious means of saving energy. Also see comment below on sh
0T power,

534 Optimizationof reefercontainer stowage locationsmay be beneficial inreducing theeffect of heat
transfer fromcompressor units, Thismight be combined as appropriatewithcargo tank heating, ventilation,
ete. The use of water - cooled reefer plant with lower energy consumptionmight also be considered,

Fuel Type

5 35 Use of emerging alternative fuels may be considered as a CO, reductionmethod but availsbilityw
P often determine the epplicadility,

Other measures

536 Development of computer software for the calculationof fuel consumption, for the estadlishment
of anemissions “ footprint” , tooptimize operations, and the establishment of goals for improvement and
tracking of progress may be considered,

5. 37 Renewable energy sources, suchaswind, solar (orphotovoltaic) cell technology, have
improved enormously inthe recent years and should be considered for onboard application,

538 Insomeports shore power may be available for some ships but this is generally aimed at
imoroving airquality intheportares |f the shore - based power source iscarbonefficient, theremay be a
netefficiency benefit, Shipsmay consider using onshore power if available,

539 Even wind assisted propulsion may be worthy of consideration,

5, 40 Efforts could bemade to sovrce fuel of improved quality inorder tominimize the amount of fuel
required toprovide a given power output,

Compatibility of measures

S, 41 Thisdocument indicates awide variety of possioilities forenergyefficiency improvements for the
existing fleet, While there are many options available, they are not cumylative, are often ares and trade
dependent and likely torequire the sgreement and support of anumberof different stakeholders if theyare to
be vtilized most effectively



Age and operational service life of a ship

5 42 Al measvres identified in this document are potentially cost effective as a result of high ofl
prices, Measures previously considered unaffordable or commercially unattractive may now be feasible and
worthy of fresh consideration  Clearly, this equation Is heavily influenced by the remaining service life of &
shipand the cost of fuel,

Trade and sailing area

5 43 The feasibility of many of the measures described inthisguidancewill be dependent on the trade
and sailing area of the vessel Sometimes ships will change their trade areas as s result of achange incha
rtering requirements but this cannot be taken as a general assumption, For example wind - enhanced power s
ources might not be feasible for short sea shipping as these ships generally sail inareaswithhigh traffi
cdensities or inrestricted waterways, Another aspect is that the worldvs oceans and seas each have charac
teristicconditions and soships designed forspecific routes and tradesmay not obtain the same denefit by ad
opting the samemeasures orcombinationof measuresasother ships, It isalsolikelythat some measy
res will have & ogreater or lesser effect 1o different sailing aress

5 44 The trade a ship isengaged inwillalsodetermine the feasibility of some of the measures, Ships
that performservices at sea (pipe laying, seismic survey, 0SVs, dredgers, etc ) are [ikely tochoose d
ifferent methods of carbon reductions when compared to conventional cargo carriers, The length of voyage w
Pl also bean important parameter as will safety considerations imposed upon some vessels, Asaresult, it
s [ihely that the pathway to themost efficient combination of measureswill be unique toeach vessel within
gach shipping company,



APPENDIX

ASAMPLE FORMOF ASHIPEFFICIENCY ENERGY MANAGEMENT PLAN

Name of Vessel:

GT:

Type

Vesse

Capacity:

Date of Development:

Developed by:

Implementation Period: | From Implemented by
UT\‘:

Planned Date of Next

Eveluation:

T MEASURES

Energy Efficiency Imp | tat

! : mplementation Responsiole Personnel
Measures (including the starting date)

Weather Routing | <Example > <Example >

Contracted with [ Service providers] to | Themaster is responsible forselecting the

her routing systemand start
luly 2012,

Use their weat
Using on-trial basis as of

optimumrovte based onthe information
provided by [ Service providers] .

Speed Optimization

While the design speed ( §0% MCR) s
190 kt,
170kt as of

the maximum speed s set at

L July

_____

e forkeeping the
book entry should

Themaster s responsio
shipvs speed  The log -
be checked every day,

2 MONITORING
— Description o
3 GOAL
— Measurable ¢
4 EVALUATION

— Procedures o

fomonitoring tools

0als

fevalugtion



Appendix 6 Guidelines For Voluntary Use of the Ship Energy
Efficiency Operational Indicator - IMO. MEPC. I/ Circ. 684

MEPC, 1/ Circ. 684
(17 August 2009)

GUIDELINES FOR VOLUNTARY USE OF THE SHIP ENERGY
EFFICIENCY OPERATIONAL INDICATOR CEEQD)

I TheMarine Environment Protection Committee, at its fifty -ninth session (13 to 17T July 2009) ,
agreed to circulate the Guidelines for voluntary use of the Ship Energy Efficiency Operational Indicator
(EEOD) s setout inthe annex,

2, Member Governments are invited tobring the Guidelines totheattentionof allpartiesconcerned andr
ecommend them to use the Guidelines ona voluntary besis,

3. Member Governments and observer organizations are also invited to provide information on the o
Utcome and experiences inaoplying the Guidelines to future sessions of the Committe

o 35



ANNEX

GUIDELINES FOR VOLUNTARY USE OF THE SHIP ENERGY E
FFICIENCY OPERATIONAL INDICATOR ( EEQI)

I The Conference of Parties to the International Convention for the Prevention of Pollution from Ships,
1973, asmodified by the Prot oco\ of 1978 relating thereto, held from 15 to 26 September 1997 in ¢
onjunction with the Marine Environment Protection Committeevs fortieth session, edopted Conference resol
Ution 8, on CO, emissions fromships,

2 IMO Assembly resolution d 963 (23) on IMO policies and practices related to the reduction of gre
enhouse gas emissions fromships urged the Marine Environment Protection Committee (MEPC) to id
entifyand develop themechanismormechanisms needed toachieve the [imitationor reduction of Gr
eenhouse Gas ( GHG) emissions from international shipping and, in doing so, to give priority to the estad
ishment of a GHG baseline, and the development of amethodology to descrive the GHG efficiency of g ship |
nterms of GHG emission indicator for that ship,

3, Asurged by the Assembly, MEPC 53 approved InterimGuidelines for Voluntary Ship CO,Emission
ndex for Use inTrials,

L These Guidelines canbe used toestablish a consistent aopproach for voluntary use of an EEQL, which
WLl zssist shipowners, ship operators and parties concerned In the evaluation of the performance of their fleet wit

regard to CO, emissions, As the amount of CO, emitted froma ship is directly related to the consy
mption of bunker fuel ofl, the EEO! canalso provide useful information ona shipvs performance with regard
o fuelefficiency,

I These Guidelines may be updated periodically, totakeaccountof:
- Ope rational experiences fromuse of the indicator for diffe ship types, as reported to MEPC by
ndustry organizations and Administrations; and

- Aﬂy ther relevant developments,

6. Industryorganizations and interested Administrations are invited topromote the use of the attached
Guidelines or gouivalent approaches and their incorporation in company and ship environmental managemen
plans  [naodition, they are invited toreport theirexperience inapplyingt eEEO\concep tback to MEPC

T Tooadaition tothese Guidelines, due account should be taken of the pertinent clauseswithin the [SH

Code involuntary basis along with reference torelevant industry guidance on the management and reduction
fCO, emissions,
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1 Introduction

o 1997 IMO adopted & resolution on CO, emissions from shipsl

IMO Assembly further adopted resolution A 963 (230 on MO policies and practices related to the redy
ctionof greenhouse gas emissions fromships, which requests the MEPC to develop a greenhouse gas emission
index for ships, and guidelines for use of that index,

This document constitutes the Guidelines for the use of an Energy Efficiency Operational Indicator
(EEOD) for ships, [t sets out:

— whet the objectives of the MO CO, emissions indicator are;

— fow a shipys CO, performance should be measures; and

— how the index could be used to promote [ow-emission shipping, inorder tohelp [imit the impact of
shipping on glodal climate change,

2 Objectives

The objective of these Guidelines is toprovide theuserswithassistance inthe process of establishing s
mechanismtoachieve the [imitation or reduction of greenhouse gas emissions fromships inoperation,

These Guidelines present the concept of an indicator for theenergy efficiency of aship inoperation, as
an expression of efficiency expressed in the formof CO,emitted per unit of transport work, The Guidelines
are intended toprovide anexample of acalculationmethod which couldbe usedas anobjective, pe
rformance - based approach tomonitoring the efficiency of a shipvs operation,

These Guidelines are recommendatory innature and present a possible use of anoperations! indicator,
However, shipowners, shipoperators and parties concerned are invited to implement either these Guidelines
or an equivalent method in their environmental management systems and consider adoption of the principles
hereinwhen developing plens for performance monitoring,

3 Definitions

] Indicator Definition
In its most simple form the Energy Efficiency Operational Indicator is defined as the ratio of mass of CO,
(W) emitted per unit of transport work
Indicator = MCO,/ ( transport work

For more detalls of indicator calculation, see 32 to 3 & and Appendiv L,

3.2 Fuel consumption

Fuel consumption, FC, isdefined as all fuel consumed at sea and inport or for avoyage or period ing
vestion, e g , aday, bymainandauxiliaryengines including boilers and incinerators,

3.3 Distance sailed

Distance sailedmeans theactval distance sailed innautical miles (deck log-bookdata) forthevoyage
or period inquestion,

l Ship and cargo types

The Guidelines are appliceble for all ships performing transport work,

L Ships:

® Bulk Carriers



tankers

gas tankers
containerships
ro-r1ocargo ships
genergl cargo ships

passenger ships including ro-ropassenger ships

2 Cargo:

Cargo includes but not [imited to

all gas, liquid and solid bulk cargo, general cargo, containerized cargo ( including the return of empty unit
$) o, break bulk, heavy Pifts, frozen and chilled goods, timber and forest products, cargo carried on frei
ghtvehicles, carsand freight vehicles onro-ro ferries and passengers ( for passenger and ro - ro passen
ger ships)

3.5 CargoMass Carried or Work Done

Ingeneral, cargomess carries orwork done isexpressedas follows:

CLfordry cargo carriers, ligquid tenkers, gas tankers, ro-ro cargo shios and general cargo ships, me
trictonnes (1) of thecargo carried should be used;

L for containerships carrying solely containers, number of containers ( TEU) or metric tons (1) of the to
tal mass of cargoand containers should be used

3 for ships carrying & combination of containers and other cargoes, & TEU mass of 10 t could bea
pplied for loaded TEUs and 2t forempty TEUs; and

b forpassenger ships, including ro-ropassenger ships, number of passengers or gross tonnes of the s
hip should be used; [nsome particular cases, work done cen be expressed es follows:

C0 forocar ferries and cer carriers, number of car units or occupied lane metres

C0 for containerships, numper of TEUs ( empty or full) ; and

T for radlway ane ro - oro vessels, number of rellway cers and freight venicoles, or occupied lane metres,

Forovessels such as, for example, certain ro - ro vessels, which carry a mivture of passengers in cars,
foot passengers and freight, operatorsmay wish toconsider some formof weighted average based on the rela
tlve significance of these trades for thelr particular service or the use of other paremeters or fndicators a5 appropr
late,

3.6 Voyage

Voyege generally means the period vetween o departure froma port to the departure fromthe nextport, A
Iternative definitions of a voyage couldalsobeacceptanle,

4 ESTABLISHING AN ENERGYEFFICIENCY OPERATIONAL INDICATOR ( EEOI)

The EEOl shouldbearepresentativevalue of theenergyefficiency of theshipoperationover a
consistent period which represents the overall trading pattern of the vessel, Guidance ona basiccalculation
procedure for s generic EEOL is provided in the Appendiv, Inorder toestablish the EEOI, the following ma
nostepswill generally beneeded:

Cldefine the period forwhich the EEOl is calculateds

C 2 define data sources for data collection

C3oaltect date

4 convert data to appropriate format; and



Cbocalceulate EEOIL

*Ballast voyages, aswell as voyeges which are not used for transport of cargo, suchas voyage for doc
king service, shouldalsobe included Voyages for the purpose of securing the safety of a shipor saving
featsea shouldbeexcluded

5 GENERAL DATA RECORDING AND DOCUMENTATION PROCEDURES

Ideally, thedatarecordingmetnod used shouldbeuniformso that informationcanbeeasilycollatedand
analyzed tofacilitate the extractionof the required information Thecollection of data fromships should
include the distance travelled, the quantity and type of fuel used, and all fuel information that may affect the amoy
ntoof carbon diowide emitted Forexample, fuel information is provided on the bunker delivery notes that
are required under regulation18 of MARPOL Annex VI

It the example formula given in the Appendix is used, then the unit used for distance travelled and qu
antity of fuel shovld be evpressed innautical miles andmetric tonnes, The work done can be expressed usin
gunits appropriate for the ship type inoparagraph3, b

[tis importent that sufficient information is collected on the shipwith regard to fuel type and quantity, dist
ance travelled and cargo type sothat e realistic gssessment canbe generated,

The distence travelled should be caloulated by actval distence travelled, a5 contained in the shipvs log - book

Emount and type of fuel used Counker delivery notes) end distence travelled (according to the shipys
Log - book) could be documented by the ship based either on the examole described in the Appendix or on
anequivalent company procedure,

6 MONITORING AND VERIFICATION

f General

Documented procedures to monitor and measure, on & regular basis, should be developed andm
gintained, Elements tobe considered when estadblishing procedures formonitoring could include:

> identification of operations/activities with impact on the performance;

> Qdentification of deta sources and messurements that sre necessary, and specification of the formet

> gentification of frequency and personnel gperforming measurements, and

< maintensnce of quality control procedures for verification procedures,

The results of this type of self -assessment could be reviewed and used a5 indicators of the Systemvs
spccess and reliability, as well as identifying those areas 0 need of corrective action or Improvement,

tis important that thesourceof figuresestablished are properly recorded, the basisonwhich figures
have beencalculated and any decisions on difficult or grey areas of data Thiswill provide assistance on
areas for improvement and be helpful Torany later analysis,

Inoordertoavoid unnecessary administrative burdens onshipsy staff, 1t isrecommended that monitoring
of an EEQL should be carried out by shore staff, wtilizing data obtained from existing required records such as
the official andengingering [og - books and ofl record books, etc, The necessary data could be obtained d
ring internal audits under the [SM Code, routine visits by superintendents, etc,



6.2 Rolling average indicator

hs g shipenergy efficiency management tool, the rolling average indicator, whenused, should be cal
culatedbyuseof amethodology whereby theminimumoperiod of timeor anumber of voyages that issts
tistically relevant is used as appropriate, * Statistically relevant” means that the period set as standard for each
individual shipshould remain constant and be wide enough so the accumulated datamass reflects a reasonabl
emean value Toroperationof the ship inquestionover the selected period,

7 USEOF GUIDELINES

Methodology and use of EEOL, as described in these Guidelines, provide an example of a transparent an
¢ recognized approach for assessment of the GHG efficiency of a shipwith respect to CO, emissions, The Gui
delines are considered tobe suitable Tor implementation within g company enviroamental management syste
m,

Implementation of the EEOL Tnanestablished enviconmental management system should de performed in |

fnewith the implementation of any other chosen indicator and follow the main elements of the recognized
standards (planning, implementationand operation, checking and corrective action, management review)

When using the EEOL as a performance indicator, the indicator could provide s basis for consideration
of bothcurrent performance and trends over time

One approach could be toset internal performance criteria and targets based on the EEOI data,



APPENDIX

CALCULATION OF ENERGY EFFICIENCY OPERATIONAL INDIC
ATOR ( EEOI) BASED ON OPERATIONAL DATA

1 General

The objective of the Appendiv is toprovide guidance oncalculationof the Energy Efficiency Operational |
ndicator (EEOD) based ondata fromthe operation of the ship,

2 Datasources

Primary data sources selected could be the shipvs log -book (bridge log-book, engine log - ook, de
ok log-Dbookand other official records) .

3 Fuelmass to CO,mass conversion factors ( CF)

CF is a non-dimensional conversion factor between fuel consumption measured in g and CO, emission 3
I'someasured ingoasedoncarboncontent, Thevalve of CF is a5 follows:

C
Type of fuel Reference Carbon content f
I Diesel/ Gas 0l SO 8217 Grades DMX through DMC 0, 875 3206000
2 Light Fuel 01l ( LFO) IS0 8217 Grades RMA through RMD 0. 86 3151040
3. Heavy Fuel 01l ( HFO) IS0 8217 Grades RME through RMK 0, 85 30114400
b Ligquified Petroleum Gas | Propane 0. 819 3000000
| LPG) Butane I 827 5 030000
i i 0
b, Liquified Natural Gas 175 L 150000
[ LNG)
4 Calculation of EEOI
The basicexpression for EEO! fora voyage s defined as:
ZFClXCFj
EEQI = ] Equation 1
mcargox[:

Where average of the indicator for a period or for a number of voyages is obtained, the Indicator is
calculated as

¢« 07



> FCif x CFJ‘>
AveragefEOI = 1 ! \ Equation 2

n
2 ”'cargo, i~ Uy
1

Where:

® jisthe fuel tyg

® | 05 the voyage number

® (i is themass of consumed fuel j at voyage i

® (Fjisthe fuel mass to CO;mass conversion factor for fuel s

® Mg (5 cargo carried (tonnes) or work done (number of TEU or passengers) or gross tonnes for
passenger ships; and

@® ) is the distance in nautical miles corresponding to the cargo carried or work done,

The unit of EEOL deoenas on the measurement of cargo carried or work done, ¢ ¢, tonnesCO,/
(tonnes T nautical miles) , tonnes €0,/ CTEU 7 nauvtical miles) , tonnes CO,/ Cperson ¥ nauticalm
iles) , etc.

I't should be noted that Equation 2 does not give a simple average of EEOL emong number of voyage 1
5 Rolling average

Rolling average, when used, can be calculated ina suitable time period, for example one year closest
to theend of a voyage for that period, or number of voyages, for exemple six or ten voyages, which are agr
eed as statisticelly relevent tothe initial averaging period, The Rolling Average EEOL Ts then calculated fo
rthis period or number of voyages by Equation 2 adove,

6 Data

Foravoyage or period, e ¢ , aday, data on fuel consumption/cargocarried and distance sailed ina
continuous sailing pattern couldbe collected as shown in the reporting sheet below,

CO, Indicator reporting sheet

Name and type of ship
Fuel consumption (FC) ot sea and inport in tonnes Voyage or time
Voyage or
day (1) | Fuel type| Fuel type | Fuel type Cargo( m) Distance
\' ) [ ) [ ) (‘tonnes or units) (D) (W

1

?

3

NOTE: For voyages withmeargo =0, it isstill necessary toinclude the fuel used during this voyage in
the summation above the line,



7 Conversion from g/ tonne -mile to g/ tonne - knm
The CO, indicator may be converted fromg/ tonne -mile to g/ tonne ~hm by multiplication by 0 54
§ Example:

Bsimple example fncluding one ballast voyage, for illustration purpose only, isprovided below Thee
vample illustrates the application of the formula based on the data reporting sheet,

NAME AND TYPE OF SHIP
Fuel consumption ( FC) at sea and inport in tonnes Voyage or time
Voyage or
day () Fuel type | Fuel type| Fuel type Cargo (m) Distance
HFO) LFO) ﬂ ) ( tonnes or units) (D) (MW
1 20 h 25000 300
2 20 b 0 300
3 50 10 25000 750
10 3 15000 150

FEQ| = 100 x3. 114 +23 +3 151 :1347X1070

(25, 0003000 + C(0=x300) + (25, 000x750) + (15, 000x150)
Unit: tonnes €O,/ ( tons « nauticel miles)

. 94.



