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This document 1is part of a series of
documents prepared by experts gathered under
two subgroups established under the umbrella
of the "European Sustainable Shipping Forum
(ESSF)":

and reporting and the MRV

the MRV subgroup on monitoring
subgroup on
verification and accreditation. These two MRV
subgroups gathered for the period June 2015
to May 2017 in order to provide technical
expertise relevant for the implementation of
Regulation (EU) 2015/757 (the MRV shipping
Regulation).

As indicated in their terms of reference, the
two MRV shipping subgroups gathered were
mandated to identify best practices in areas
relevant for the implementation of the MRV
shipping Regulation. The substance of this

best practices document was unanimously
endorsed by the representatives of the ESSF
Plenary by written procedure ending on 30th
of June 2017.

Apart from the present document,
Guidance/Best practices documents have been
established in the following areas:

* Use external

verifiers

ship’s  tracking data by

* Materiality and sampling;
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* Recommendations for improvements issued
by verifiers;
* Backward assessment of monitoring plans;

e Verification of emissions reports

Assessment of monitoring plans by

verifiers

e Assessment of verifies by  National
Accreditation Bodies in order to issue and
accreditation certificate;

* Dealing with  situation  where  the
accreditation is suspended or withdrawn
close to the planned issuing date of the
Document of Compliance (DOC) by the
verifier.

* Preparation of Monitoring Plans by
companies;

* Monitoring and  reporting of  fuel

consumption, CO2 emissions and other

relevant parameters.

All best practice documents and other relevant
documents can be downloaded from the
Commission’s  website at the following

address:

https://ec.europa.eu/clima/policies/transport/ship

ping entftab-0-1

ping enttab-0-1
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1 INTRODUCTION

From Ist January 2018 companies are required to
collect and later report verified annual data on
CO2 emissions and other relevant information for
ships over 5000 gross tons on voyages from and
to EU ports. Furthermore, by 31 August 2017,
for the ships concerned, companies have to
submit to an accredited MRV shipping verifier a
monitoring plan, consisting of complete and

transparent documentation of the monitoring
method and procedures to be applied for each of

the ships under its responsibilities.

The legal framework is set by Regulation (EU)
2015/757 on monitoring, reporting and verification
of carbon dioxide emissions from maritime
transport and amending Directive 2009/16/EC

("the MRV Shipping Regulation")D).

Further technical legislation has been adopted by
the European Commission to implement the
requirements as regards monitoring and reporting.

This includes:

® Commission Delegated Regulation (EU)
2016/2071 of 22 September 2016 on
amending Regulation 2015/757 as regards
the methods for monitoring CO2 emissions
and the rules for monitoring other relevant

information2)

1) http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:0J.L_.2015.123.01.0055.01.ENG
2) http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:0J.L_.2016.320.01.0001.01.ENG
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Torsten Mundt

2016/1928

of 4 November

® Commission Implementing Regulation (EU)

2016 on

determination of cargo carried for categories

of ship others than passengers ro-ro and

container ships pursuant to Regulation (EU)

2015/7573)

Commission Implementing Regulation (EU)
2016/1927 of 4 November

templates

reports  and

documents  of

2016

for monitoring plans,

setting
emissions

compliance

pursuant to Regulation (EU) 2015/7574)

MRV monitoring:

The present document has been compiled using
working papers and reports prepared by dedicated
Work Packages under the ESSF subgroup on

‘Working Paper

‘Work Package

Coordinator

Report of the ad-hoc taskforce

on defining a robust cargo

Work Package 2 — Assessment

of the concept of deadweight

Nick Lurkin (Royal
Association of

parameter for general cargo carried as cargo parameter/ Netherlands

vessels under the EU MRV cargo parameters for general Shipowners)
cargo ships

Report of the Ad-hoc expert Work Package 3 — Poul Woodall

group on recommendation for Recommendation for cargo (DFDS)

cargo parameter for Ro-Ro ships

parameters for RoRo ships

Guidance on fuel monitoring

Work Package 5 — Guidance

Torsten Mundt

on the monitoring of fuel (DNV GL)
consumption
Guidance on LNG - BoG Work Package 5 — Guidance Torsten Mundt

3) http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:0J.L_.2016.299.01.0022.01.ENG
4) http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2016.299.01.0001.01.ENG
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This document provides best practices on how
MRV

parameters to be monitored and reported under the

companies  should determine  various
MRV Shipping Regulation. It has been written to
support the implementation of the MRV Shipping
Regulation by explaining its requirements in a
non-legislative and providing some
examples. should
remembered that the MRV Shipping Regulation

and the

language
However, it always be
related Delegated and Implementing
Regulations set the primary legal requirements.

2 DETERMINATION OF TECHNICAL
EFFICIENCY

According to Article 11 (3) and 21 (2) of the
MRV Shipping Regulation and to part A, point 6
of the template for emissions reports, the technical
efficiency of a ship is to be reported by using
either the Energy Efficiency Design Index (EEDI)
or the Estimated Index Value (EIV). This section
provides to companies and verifiers best practices
on how to derive the technical efficiency of the
ship if the EEDI is not applicable.

2.1. Background and Scope

The attained EEDI is to be reported where
required by and in accordance with MARPOL
Annex VI, Regulations 19 and 20.

Only for ships not covered by the EEDI, the
Estimated Index Value (EIV) has to be reported
for ship types as listed in:

a) MEPC.231(65), paragraph 3: bulk carrier, gas

carrier, tanker, containership, general cargo ship,

Korean Register
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2.2. EIV Al ¢t

MRV W& ote| EIV AHAt gt g metst|
&, 13 Implementing Regulation (EU)
2016/1927 2 IMO Z<2elet MEPC.215(63)2t
Aol fUch ol Zelek2 MEPC.231(65) -

refrigerated cargo carrier, combination carrier,
ro-ro cargo ship, ro-ro cargo ship (vehicle), ro-ro

passenger ship and LNG carrier.

b) MEPC.233(65), paragraph 5: cruise passenger
ships having non-conventional propulsion, including
diesel-electric propulsion, turbine propulsion, and

hybrid propulsion systems.

For the ship type which is not covered by the
above guidelines, it is not required to report EIV,

as "Not applicable".

Companies are encouraged to report voluntary
EEDI values®), if available, instead of the
EIV.

It is to be noted that EIV figures for determining
ship type dependent reference lines within the
EEDI framework have been calculated for a

certain build period and have been fixed for this

purpose.

The following section provides the calculation
methodology and on how it could / may be
applied to

accommodate the legal reporting

requirements on MRV.

2.2. Calculation of EIV

To specify the calculation method for the EIV in the
context of Shipping MRV, Commission Implementing
Regulation (EU) 2016/1927 refers to IMO Resolution
MEPC.215(63). This Resolution has been replaced by

5) certified independently by e.g. dassification sodeties 0I1E =0, M0l 2l$t XMooz HSE FX|
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MEPC.231(65) — Guidelines for calculation of reference
lines for use with the Energy Efficiency Design Index

(EEDI)
MEPC.233(65). The calculation of the EIV is described

in paragraphs 13 - 19 and 8 - 9, respectively:

and more recently supplemented by

The formula for calculating the EIV value for
each ship (excluding containerships and ro-ro cargo
ships (vehicle carrier),

ro-ro cargo ShjpS, 1o-10

passenger ships and LNG carriers) is as follows:

NME
190- > Py, +215- P,

Estimated Index Value =3.1144 - =
Capacity -V,

Specific formulae (and input parameters -

Puri) and Pap) for containerships and vehicle

carriers®), ro-ro cargo ships, ro-ro passenger
ships and LNG carriers are provided in
MEPC.231(65).

For cruise passenger ships having non-conventional

propulsion same information is provided in
MEPC.233(65), remaining input parameters other than

Capacity and V., are provided in MEPC.1/Circ. 866.

Data should be taken from available documents.
If available, the reference speed can be obtained
from the power-speed curves produced following
sea trials at the time of delivery. These curves
were submitted by the yard to the shipping
constitute an

company and they important

document for the ship. Alternatively, data can
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Ct& 22 ACH

HEZ

potentially be obtained for vessels equipped with

hull & fuel performance monitoring systems.

IHSF

database should be used for EIV input parameters.

If no other values are available, the

The importance of consistency of data sets for
the three parameters Pz Capacity and V,.r has

to be underlined.

2.3. Verification

Verification of the reported technical efficiency
should focus on the correct use of attained EEDI
values or on the correct calculation of EIV values

including plausibility checks of input values.

In case of no changes in EIV values compared to
previous emissions report for a ship, results of
verification of previous emissions reports should be
considered by the verifiers to avoid repetition of

verification activities.

3 MONITORING METHODS USED AND
RELATED LEVEL OF UNCERTAINTY

The quantity determination is inherently subject
to uncertainty. The Regulation requires specifying
the uncertainty level within the Monitoring Plan
(Art. 6.3.(f).(iv)) as well as in the emission
report (Art. 11.3.(c)). Supplementary, uncertainty
is further dealt with in Commission Implementing
Regulation (EU) 2016/1927 (part C, point 3. of
template for emissions reports) and Commission
Delegated Regulation (EU) 2016/2072.
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To deal

uncertainty figure with fuel monitoring on board

comprehensively with the overall
a ship, it is to be noted that the measurement
accuracy (uncertainty) of single equipment (e.g.
flowmeters for receiving bunkers, density
in  bunker tank,------)

provide not the full picture of uncertainty levels

determination, storage

for all processes of fuel oil handling on board.

By way of illustration, all process steps as
mentioned in section 5.1 contribute to the overall
“uncertainty level” to be stated according to the
regulation. To serve as best practice within this
document it is recommended (for the time being)

to state an overall uncertainty level as follows:

overall max.
uncertainty level

+ 10%
+ 10%

+ 10%

Monitoring Method acc.
Reg. EU 2015/757

method A)

method B)

method C)

In case the uncertainty will be determined in
more detail, the combined uncertainty should

be calculated by using the following formula:

'ulF, bunkering® + u(lF, denstty)® & u(.. ¥ + -

g (V) = <

4 PER-VOYAGE MONITORING

4.1. Consideration of voyages and ports of call
for the monitoring of fuel consumption, CO2
emissions, distance travelled, time spent at sea
and cargo camried
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SXt= OfX|E e B J|EX] W MEF A voyage is considered from the last berth or
2t o|sez2 BH g A MY £+ b2 ship-to-ship transfer within a port of call?) to the
J|&X W Muk ZF ol E7X 2 ZHFECh first berth or ship-to-ship transfer in the following
port of call.
M= ZUHZ =& oi7i#H 5= CfS2Z For the parameters to be monitored®), following
Zck scope applies:
g} 3yt
o 7H H == . N x| At
SEOAE | EIAME Parameter During In EEA ports Total
ARALSE (o) o* k&t voyage
0] Fuel consumption Yes Yes* During voyages
- (:Xij I €O, emissions Yes Yes (CO, emitted from | Duting voyages
coz HiE% 0 Opx gt ur GA 2 arrival at 1" berthuntil | - in EEA ports
Sz departure from last berth)
= Co2) ‘ —
25172 o X SHAf Distance travelled Yes No During voyages
i Abol| Ad R xt Time spent at sea Yes No During voyages
B . ;
EAQAZE 0 Cargo carried Yes No During voyages
25et=d (o) X &}

« EEA &t Hf A2

NE WS DUEHEYS HEHN 22

COH ZFEF= fotst7] o Z LI

Muf MRV SEof tfsto] TaIE el A

Zto| 12k

® J|etX|l 2 sofdoM AAet ekXb
AT (2SS === A X F

2BEr BL/EE2

Al

* The monitoring of fuel consumption in EEA

ports is required to determine the COZ2 emissions

unless direct emissions monitoring is applied.

el For the purpose of shipping MRV,

specific

situations and activities are considered as follows:

Ship-to-ship transfer of cargo or passengers:

s ® Part of voyage if carried out outside a port

7t of call®) (cargo carried needs to consider the

7) To recall that the MRV Shipping Regulation defines ‘port of call as the port where a ship stops to
load or unload cargo or to embark or disembark passengers.
MRV oA V|eF2 MEto| 3tE2S st/MA stAHLE, SAHO|

Molgt
|

F

S/oHA5H| fls EXIst

£ g72

8) by measurement, calculation or estimation in accordance with the relevant provisions of the MRV Shipping

Regulation

MRV mt&e| 2t =zl mE £, Alth B Foof 28t

9) Port limits are defined by the competent authority or body designated by Member States e.g. port Authority

_11_
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e dAHE2 ZHAHO| Ues Y= Ees 3=
olsiAl Mel&.

shaMa

JeE2f

olef7|sA+E

amount of cargo before and after ship-to-ship
transfer by calculating the weighted average

for the entire voyage)

If carried out within a port of call, ship-to-ship
transfers are treated as cargo operations at
berth: A ship-to-ship transfer within a port
(prior to arrival at the first berth, if applicable)
would be considered as the endpoint of the
incoming voyage (and ship-to-ship transfer
within a port after the last berth considered as

start point of next voyage).

Anchoring:

Considered as part of voyage if happening
prior to arrival at port of call (arrival at 1%
berth or Ist ship-to-ship transfer) or after
departure from port of call (departure from
last berth or last ship-to-ship transfer)

Excluded for determination of time spent at

S€a

Drifting

Considered as part of voyage if happening
prior to arrival at port of call or after

departure from port of call

Tank cleaning:

_12_

Considered as part of voyage if happening
prior to arrival at port of call or after

departure from port of call

CO2 emissions from movements to tank
i XM= CHH(0E S0f, 2 &hte| st &h=)of
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cleaning between the arrival at port of call and
the departure from port of call (in the EEA)
are considered as part of 'CO2 emissions within
EEA ports’

4.2. Monitoring methods for ships using the
exemption from per-voyage monitoring

In case of application of Article 9(2) of the
MRV Shipping Regulation, following monitoring
methods should be used:

a) Determination of distance travelled and time

spent at sea

® Use of standard distance considering routing
elements such as avoiding shallow waters
or an ECA transit

® Annual distance
distance travelled with the number of annual

travelled: multiplying the

voyages (calculation per standard route and
subsequent aggregation)

® Time spent at sea: use of scheduled time
between scheduled port departure and
scheduled port arrival

® Annual time spent at sea: multiplying the
scheduled travel time with the number of
annual voyages (calculation per standard route

and subsequent aggregation)

b) Determination of cargo carried and transport work

® Deviation from per-voyage monitoring possible
in case of single standard routes (cargo and
distance to be multiplied to calculate transport
work)

® Use of commercial documents with aggregated
cargo figures (either total annual or per standard
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route)

¢) Determination of fitel consumption and CO2 endssions
® Fuel should be

carried out at the beginning of the monitoring

monitoring and recording

period and at the end of the monitoring
period for each fuel type and/or each storage
tank and upon bunkering and de-bunkering.

® Companies may follow more frequent intervals
according to their internal procedures.

® Fuel

emissions) in ports may be calculated by

consumption (and subsequently CO2
multiplying the estimated hourly consumption
while the ship is at berth with the average
time spent at berth and the number of annual

voyages.

Note: Unless all the performed voyages are of the
exact same length, the need of having a parcel
calculation (per-voyage monitoring derived) to

obtain the annual reporting value will still remain.

5 DETERMINATION OF FUEL CONSUMPTION
AND CO2 EMISSIONS

5.1. Fuel oil consumption

This section provides best practices for onboard
monitoring of fuel oil and recording of data for
the purpose of monitoring of fuel consumption

required by the MRV Shipping Regulation.

5.1.1. RESPONSIBILITIES
The Master has ultimate responsibility for the
monitoring of ship’s bunker consumption and

for reporting the data to the office as set by
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the company’s procedures.

The Chief Engineer is
bunker

verification of bunker received, the sounding of

responsible for the

overall operations, including the
the bunker tanks and calculation of the exact

quantity of bunkers onboard.

5.1.2. A4 GENERIC FUEL OIL SYSTEM
ONBOARD

The following picture shows a generic ships

fuel oil system.

Centrifuge r

Centrifuge
pump

g Fuel injector
Engine

Drain ¥

Three-way
valve

- = -~
Pre-warming

regulator

Source: www.machineryspaces.com

The diagram indicates that fuel oil onboard

undergoes several process steps before being
used. Own process steps are e.g.: bunkering,
storage, heating, settling, cleaning (centrifuging)

and in-between several transfers take place.

5.1.3. TANKS SOUNDING FUEL OIL
MEASUREMENT AND MONITORING

This is a generic guidance for fuel oil
measurement through manual sounding/ ullage

measurements. situation

Depending on the

onboard, it should be taken into account that
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£ Meto| mE ERIF essS @50 not all ships may need to follow each step and

et
SFofof etch, the frequency of measurements provided below.

"y ¥ R 5 dr A2 Fuel consumption “in port” and “at sea”

YWetstE &f, "7 W' A=E AR For clarification, the fuel consumption “in port”
A FHEAYE s S &/5HMO is the total amount of fuel from the time the
O|F0{X|= &2 A HMEXol L=st=  ship armrives at first berth of a port and up to
AlFOAM =S HEYXE Hibs  AlE the time the ship leaves the last berth of the
AtOle] B MR ALSEE LTHCH port where commercial cargo operations or

embarkation/disembarkation of passenger took

place.

1=
i
Y
|'E|

Aold ez{Mdel "&7 " 4F  For example: a chemical tanker’s “in port” fuel

o= I MUYX % Z2 dFoAMe consumption should include the total of the fuel

ama g

CtE MEXAM stE PSS s AFEE consumed after the ship is securely moored at

Az ™MEX| ZF ols2 s oz A2 the first berth of a port including: fuel used for

7t &3 MAEHE @dl siat2=2 0|&Sti  cargo operations to that berth and any other

= g7 duUX|2 Zotg Ale MukollA berth of the same port, fuel consumption used

AMEE 9z AHZS H[R5t0] MHEO| 8 by the ship to move from one berth to another

7o A HuX|ofAM 2AMs| AFE =2 berth and fuel consumption used by the ship

Az 22k MAIF Zeh =ojof Shof for moving out to sea for cargo tank cleaning

and return to a berth of the same port.

"t Ul & 3 ArEk2 ofefof Zck The total fuel consumed “in port” can be:

e Muto| ot &Fo A H™HrX|of T=g e the difference between the fuel measured on
Aldo  MakolM  F™er A=Z22F I board when the ship arrives at the first berth of
el xET HEUXoA EEE A a port and the fuel measured on board when the
MatolAl EX™s A=z Ztel Xtol(a+  ship leaves the last berth of the port (eventual
dub m #HE HAHY EH dA=zs 0f fuel bunkered during the stay in the port is not
ZHoM =X =ch) accounted for in this measurement) ; and

e sist= &9, duol HE e when applicable, the fuel consumed while the
Zlctel AL &7 X[ LHollA MYt ZF ship was waiting at anchor or is carrying out
Ol &2 AHAlSts o 225 A= ship-to-ship transfers within the port area
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All other fuel consumption except the above

should be considered as “at sea”.

Frequency

The frequency of fuel tanks’ stock takings
through soundings/ ullages should occur:

(1) For fuel monitoring method A)10):

a) Upon bunkering and de-bunkering

b) Upon arrival to the first berth of a port!!) and
before leaving the last berth of the port where
commercial cargo operations or embarkation/
disembarkation of passengers took place!2)prior to
engaging on a voyage for a port outside the scope
of the Regulation.

c) For ships in short and regular trades and for
ships using shore power while at berth the
measurements may take place either upon
arrival at the first berth or before leaving the
last berth”.

d) Allocation of all fuel consumption (for
each fuel type) not under the scope of the
regulation is needed as the sum is to be
subtracted from the amount provided in the
Bunker Delivery Note (BDN)

10) Annex |, Although Method A is based on fuel data from BDN, ships need to measure fuel in tanks

to make the balance at the end of the voyage or the end of the monitoring period:---
F25M 19 g A= BDNQ| H|O|E{E HIECZ oiX[gt Mut2 ool S5 A|M £ ZUEHE 7(ZF

SE AMZEAAM 2™

7 Helol i

F7| 9ls B3 W #BE SWsHo}

11) under the scope of the Regulation

i

12) This may be applicable for fuel monitoring method B) as well

Ol 92 ZUEHE

Blol = sl &g
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.

2) 7 ZUHZE g B): (2) For fuel monitoring method B)!3):

a) HAHZ 3 CIHHE Al a) Upon bunkering and de-bunkering

b) et U= ZE AHAZE B30 S b) Fuel tank readings for all bunker tanks
HAERw FY=2 Mool siMol A= S onboard should occur daily when the ship is
ofed siof etct ol A2, FE SI  at seald. These could be on a daily basis at
AlZHEZ AMH™, g6l ST Al o AAle 12:00 noon time, the start/end of a canal
T AULCH crossing, a voyage interruption, etc.

c) & HiE Mo X|ASECA) =l 2 0|8  ¢) While at sea passage prior entry and exit

M iAol AERF B A of a Sulphur Emission Control Area (SECA),

if there is a fuel switch.

R HAFo & Al Calculating the volume of bunker in each tank
Z- I e 30| cCHstod =MATF MEE The ship specific sounding/ calibration tables
A4 gt =T MY /EMEE A gro produced by shipyard for each individual bunker
2120, EZs Igstod 2t Ei 39 tank should be used to determine the volume of
HAEw B ZHE Qs AtSECh bunker in each tank taking into account the

trim and list of the vessel.

MF Fdo| st ASTM D 1250-80 EZF  ASTM D 1250-80 Standard Guide for Petroleum
X &el # 54B, Tol &liSst= E Es Measurement, table 54B, or equivalent tables or
Uz F A AN 25 2 7|t EH™ol  a substantiated software for temperature and
CHolf S E ~ZEQI0{E AtSsHol stct atmospheric pressure corrections of density and
mass calculations should be used.

of &~=ZEqol= MMM 0|8 7J+S%TH  The software could additionally be supported by
Eg Jl203d Ozl 2ZEHEE fchA dedicated ship specific software for trim, list and
Mg Myt EY A=ZE oo 2laiA EF  temperature corrections is available on board.

2 & Ut

13) Annex |, B Methods for Determining CO2 Emissions, (b) Bunker fuel tank monitoring on board
FE5AM 12 B CO2 &S npet 2 (b), Mal oz &3 ZUEE

14) Fuel tank readings from tanks that have no transfer nor consumption can be omitted.
o|&o|ut 2H[7} gle &3 dET mete F2E o+ AUS.
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UL Density
ol
= 1

= O & 174X[7F 2 5 Uck Density values to be used could be one of the

following:

a) M4 FH A[AH (a) on-board measurement systems;

b) BE2EF TaE Al AR IFXtol 2fsH (b) the density measured by the fuel supplier

Zd=1 BDNOl 7|5& 2= at fuel bunkering and recorded on BDN;

c) Zkset &9, <oviE =z Al™ (c) the density measured in a test analysis

AFaoM FTHE AHEMES Solf M= conducted in an accredited fuel test laboratory,

= where available.

Uzol EX= o HWAIFHoofF $tch TF The source of density values should be stated

Zt 2UHHE = 7S5 dERe M2 at all times. However, the fuel oil volumes

et 15T & 2ot oatdE £ Ut recorded onboard after each monitoring may
always be related to the standard temperature
of 15C15),

2= ZHo CH of M abof A HCl  To cater for most practical handling onboard

AEHoz Xelstei™ e SXH-FT  with the density issue — as an alternative to

st ol st oietezZ ®ZFE OBE above- volume to mass conversion — may be

HA+E ol&stod  AHMelgdr 5 JUck done using standard conversion factors. The

A= ASAe]  elol  B5FSt= company may use bespoke conversion factors

HEY HEASE MHdEsSHY| flst 7 Eo for the entire reporting period subject to

w2t MM 23 7(Zbol iei 3 A5 E  criteria for establishing these have met the

MEY o Uch LT A= 39 EE agreement of the verifier. The company may

Bt AsE o8 &+ UCk also use the following standard conversion
factors:

® RME180, RMG 180/380/500/700 H==  ® 096 when wusing RMEI180, RMG
RMK 380/500/700& o|&¢& Al 0.96 180/380/500/700 or RMK 380/500/700

® MGO/MDOE o|&& Al 0.88 ® (.88 when using MGO/MDO

of ¥& H& HF=2 ASTM D1250 2 = These standard conversion factors derive from

== HetE=E EHS F(FO/MFOO CHsh ISO 8217 Fuel Standard figures after having

15) reference is made to: ISO 8217; Specifications of Marine Fuels
ISO 8217 &1 ; aliat A= 7| AR
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gaet Ax YT Afolol fxE 8H
SUA oifet REs Mgt

eEiL Y o, EEF ¢E%Ie U=
SN-EY Wa ASE ok IAol wat AL
sHok etck

A" fuet volieme x Denzity (A) + “0° fust volwme x Density (B)
A" fusl walume + B furl nolume

= mixed fuel Density

s dr 2
EE 4ol Z2EI} 2 dA=EE st
H30AM E=gtole 49 = =2 ME9
AT 24 KB} QUCH JHE HE UES
T-off oF etCt
Madd Myt

Py=F X m exist< Moral
pw P B = "3 f dRe JiE HA

U= [pn7)
pao - B3O HMILE AR ol UT [ph7]
Mo * 30 HIHE AR 2]
Mo > B7F = &H3 W A=l FZF [4
Pexiz - B7F X &HIZ W JIE ARol X

[/

Moyt © B7F ™ &3 Y 7| & AR9| 2F [f

_20_

been corrected with ASTM D1250 density
temperature variation tables (using 60°C -
80°C for IFO/HFO and 40°C for MDO/MGO)
and apply regardless of whether the volume
measurements are made in the bunker tanks
or at a volume flowmeter placed between the

service tank and the engine inlet.

Density for commingled bunkers

When there are 2 types of fuels (or more) are
mixed and stored in one fuel tank then the
density volume to mass conversion factor of
the fuel tank of the mixed oil should be
calculated as per the below mentioned

formula:

A" Fust volwme x Density (A) + 0" fusl volome x Density (B)

4 fuel vatums + B fuel volume = mixed fael Density

Density for blended fuels

In the rare event that fuel types with different
densities are blended in a tank, the weighted
average density should be determined, unless a
density analysis of the mixed fuel sample is
available.

Wadd Mgyier
P = Page X —— ¥ Pare ¥ ——
Mipgtar "E T Whgggal

Where:

Dy - is the weighted average density of fuel in the tank after additions [1/m” ]

Padd . 15 the density of the fuel added to the tank [r/m’? ]

Madd 18 the amount of fuel added to the tank [/]

Mroral - 15 the total amount of fuel in the tank after addition [7]
Pexiss - 18 the density of the existing fuel in the tank before addition [l/mj ]

Mevisr - 15 the existing amount of fuel in the tank before addition [7]
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Gauging equipment

In general, there are several methods of gauging
fuel tanks, e.g., manual soundings, gauges with
audible noise when an oil interface is reached,
pressure transducers, radar and so forth; each
ship will adapt this part for description
according to the equipment they use.

fixed installed tank

sounding/ gauging equipment, the method of

As back-up for

determination of a tank’s sounding or ullage
is suggested to be manual soundings. The
tape or measuring device is to be graduated
in feet, inches and fractions of an inch; or

meters, centimetres, and millimetres.

Tapes which have been kinked or spliced or which

contain illegible markings should not be used.

Gauging criteria
Vessel’s equipment used for gauging should always be
substantiated for accuracies. This should be done by:

® Checking the condition and calibration (if
applicable) of the instrumentation used for gauging
the quantity of bunkers on board

® Recording the calibration certification (if
applicable).

® Visual inspection of ullage tape to ensure there
has been no damage to the tape and/or whether
any repairs have been made that may alter

readings.

Repeated measurements are taken for each tank

to obtain at least two consistent readings. If two
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measurements are not similar then an average
reading based on at least three measurements is

recommended to do.

5.1.4. CONTINUOUS FUEL OIL MONITORING
This procedure is for ships using flowmeters on
consumers (e.g. main engines, auxiliary diesels,
inert gas generators, boilers, etc.).

The data from all flow meters linked to fuel
consumers minus the data from all flow meters
at the return lines from the same consumers (if
applicable) should be combined to determine

fuel consumption over a period!6)(16).

Regardless if the fuel measurements are automatically
recorded and transmitted, it is a good practice for ships
engaged in long voyages when at sea to record daily
measurements in the Engine Logbook. Depending on type
of ship operation the mmaster, chief engneer or the

operator may follow other practice as per company SMS.

The wvalidity of fuel should be

compared on a periodic basis through comparison

flowmeters

with the fuel figures that derive from flowmeters
and tank soundings. The ship operator’s PMS

should provide guidance on comparison frequency.

To ensure proper readings, fuel flowmeters onboard
should be calibrated as per maker's recommendations
or based on the ship’s operational experience if flow

meter iS maintaining operational accuracy within

16) The need for a fuel meter in the return line may not be necessary depending on the arrangements,

e.g. on where in the system the supply meter in fitted.
2|E 2ieloll e REAL ZeM2 A|AHSS IFH I HEHE AARXME, dixlo w2} Z S|

ole A= O]
Ls = T L A I'
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Higto 2 W™= 0{of ook M ZEALS] 27X manufactures suggested tolerances. Any records of
7182 daol wX=EID M PMS o manufacturer ~ calibration should be maintained
7| Zxlofof et onboard and captured within the PMS onboard.
TEAS ZHM=Z ¢lsf =l ¥Z =HHE  In the event that a fuel measurement cannot be
T S Al H3 ARY HEHE 2350 made due to failure of a flow metering device
A Az S FHMoof stot the daily fuel consumption should be determined
by utilising the tank soundings method!?).
5 FEA Volume flowmeter
AR 22 ZIHE EAEH=s 2 The amount of fuel consumed is determined
Chel2  met=of ot 3AlS  AFESHH in units of volume, expressed in litres, and it
st 2xo st E™ME ZEE  is converted to mass by using the density
ALE35H0] BAH 2 HEksho) values corrected for the applicable temperature
by the use of the formula below:
M=pXV M=pxXV
07| M: Where:
M: A2 SZH kg M: mass of fuel (kg)
Vi oz E&() V: volume of fuel (/)
p: St 2EollAel = (4g/). p: density at applicable temperature (kg/l).

AMEEE= ZE=  BDNOIAM  mekstHLE Density values to be used should originate from

TtEl AR Al AP oA A E BDN or provided through a fuel test analysis

AldE2ME Soll MazEcch ZE2 XM=  conducted in an accredited fuel test laboratory.

& YA|sfof Shot, Source of density values should be stated at all
times.

ASTM D 1250-80 3 54B, 1ol siEst= %  ASTM D 1250-80 table 54B or equivalent tables or

e gdEe 25 EHo i dSE a substantiated software for temperature corrections

17) means inherently that this is a fall-back solutions for filling (avoiding) data gaps for Methods A), B)
and/ or C)

=2Hoz ¥ A)B)C)2| Hlo[e 2ALE u[5t7| ¢let WXA[MES 2fo|

mo
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of density should be used.

LU EHH A M8 2= REAOAL Temperature to be used for density corrections
A= 2L 0{of ThCf should be the fuel temperature at the flowmeters.
S FEA Mass flowmeters
S aEAcs dRe Y %52 AY The mass flow meters measures directly the mass
£ds5t0y &~Het ol IS A LSH flow rate of the fuel and eliminates the need for
sl FII2 A A LS & LRIt glch. further mathematical calculations to derive the
mass of fuel consumed.
515 iz /el ZHHE & J|F 5.1.5. FUEL OIL MONITORING AND RECORDING
=2 g2 M AZF AMzlel o42] THHE This section describes the different sequences of
CHECE o7]ol= cCiet &= 2 =XZ  fuel oil handling onboard. This includes that fuel
sl MatoflAM A=RRE ZHHSH= YO oil measurements on board ships are (or can be)
EoECh 2 o oAb w2 dubAol done for different situations and purposes. The
Holy MEZF ¥ 28 abgo|l w2} CfE  sequence and procedures in this chapter are
gto| dee = Ak generic and not each of them may apply to all
the different ship types and ship trades we are
faced with.
Mur2 st & s Ay Es FEH Ships may develop (or have) assessment
i3st= &t ool el fIEE  procedures for dealing with possible mistakes or
=l a35tst7| flstod F AL FE + RUA= omissions that could occur and lay down
el gEHE dg 5 Agch control measures that are to be taken by the
company to minimize this risk for data gaps.
HEBste HEwR Y dHd=z HolH Data flow charts for every fuel oil measurement
SE TEE &€3s5tH g 3o H20 method in use would be helpful to indicate the
CHA Mol ##3el =ME LEW= O sequence of actions step by step along with the
=20| E & U control activities.
HI Bunkering
W2 SaHel 28 HXto|l Zet=o{of  Bunkering should be covered by routine
stct. Jgl2E2 2 XN=Rde YIFHZZS  operational procedures. Therefore, in this paper
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a description of bunkering is not included as an
own part / chapter. However, to just provide an
info on what could / might be included in such
attached for

descriptions, an own annex is

informational reasons.

“Noon report”

As a matter of routine but on a voluntary basis
only, ships engaged on long voyages do report
the total amount of fuel on board on a daily
basis!8).
where the ship is located. This measurement
of the fuel

consumption. The Officer in charge makes relevant

The report is done at noon local time

provides also a daily monitor

entries in the Engine Log Book.

However, ships engaged in shorter voyages may

not do this reporting.

Weekly measurement

As a matter of best practice for good housekeeping
but also to check and confirm proper function of
mass flow meters, volumetric flow meters, ships
may measure by manual tank sounding and make
the balance of the fuel oil onboard on a weekly

basis.

The procedure to follow was presented under

section 5.1.3.

The Chief Engineer makes entries into the

Engine Room log of the fuel oil remaining on

18) If you opt for monitoring Method B) it is required, for Method A) and C) it is a suggestion.

gheF HUEY WY B)S 99 Aol ARE, A)st O)ellM =

487k

_25_
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e &= Joll 225 oz F2F2 mtetetch. board (ROB) and, comparing with the previous
measurement results, could make the balance

of the total fuel consumed during that week.

X ZR A FF End of voyage measurement
2t x| i AEZEE £ ZUHE § As a matter of best practice for easy monitoring
IS5t st zMeol YWHo=z MEE  and recording of the fuel consumption for each
[AFe] SMSoll dst Al == ZF &XIJF voyage, ships do measure the fuel oil ROBs at
TEE = AFN AR TS SHTHCH the end of each voyage or as determined by
company SMS.
O EXt= 5.1.30 YWAIE Zdnt JALSHEt The procedure is similar to the one done as
presented in section 5.1.3.
g7 U dER ZHHE Fuel oil monitoring in ports
e LY Meke2 4 o o HAEF A separated fuel oil monitoring / consumption
DUHE/ARYE EAMZ  AAls{of  SHCE analysis is required for ships in ports. Although
7 Hub 5 2 22 ZUEHZ HA2  ships may have various ways to monitor fuel
Chst giEo] p2of, ME=2 FelH el consumption while in port, some ships may
Hetz2 JMe & 2zt HAEE ZF separately assess / calculate it using a method that
TEEHE IS /AT & = AL with a reasonable accuracy establishes the mass of
the individual fuel types consumed during the port
stay(s).
516 "HEZE AR" i EAH 5.1.6. Emission factors for “Non-standard fuels"

[
@)
[0 0]
N
\‘
=2
a
u

Since 1 January 2015, ships have been supplied

=X 22 A =X 72 with an increased number of Ultra Low Sulphur
=2 F(ULSFO)E 3&F5ste 427t 0{tl Fuel Oils (ULSFO) which are new products not
UCH ol et A= o] O MStEFA B EHA 2L yet categorised under the ISO 8217. In regard
2+ 510d o2 gt =9 £ &0l of the CO2-conversion factor of these fuels, it
MA-RMD S&&R=E - ZA=qF) is that test results from accredited laboratories
i=stod 17274 2t0] DMB S=(& /7)ol indicate that the large majority of these new
i&etct= &™o| elrtE AFE &S50 products are within the RMA-RMD grades (i.e.
ufet=| Ak, residuals - light fuel oils) and only one or two
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are categorised as DMB grades (i.e. distillates).

For simplicity and consistency reasons, it is

suggested that such new fuels

(so-called
“hybrid-fuels”) should use the standard CO2 -
conversion factors applied for light fuel oil (i.e.
3.151 when its viscosity is within RMA to RMD
grades) and for distillates (i.e. 3,206 when similar

to DMA or DMZ grades) as per this regulation.

Type of fuel Reference Emission factor (t-CO,/t-fuel)

Distillates ISO 817 Grades 3,206
(MGO/MDO) DMA through DMZ
Light fuel il (LFO)  |ISO 8217 Grades 3,151

RMA through RMD

The above assignment should not be seen as an
exhaustive list as new products might be provided

in the future.

5.1.7. An example for a general description of

bunkering procedures

Chief Engineer or other appointed crew members!®)
check ALL bunker tanks and
respective part of the “Bunkers Calculation” Form.

complete the

All quantities of bunkers (e.g HFO, ULSHFO, MGO
or other types of LSFOs) are recorded separately.

Common practice is to plan to receive new
bunker in EMPTY bunker tanks. If not possible,
comingling of different fuel batches may happen.

In general, comingling is not favourable.

19) or otherwise stated by company procedures E= §|AI'HE:| é"if% [LP%

_27_
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Mol it

The appointed Engineer Officer has to implement
the bunkering plan, supervise bunkering process
and ensure that bunkering procedure is followed

throughout the bunkering operations.

Relevant actions to secure correct assessment of

the bunker received:

® carry out a pre-bunkering survey of the
bunker barge, as per shipping company /
bunker suppliers agreement, in order to
determine exact quantity onboard together
with the appointed Deck Officer of the
watch.

® check ALL bunker tanks.

® witness the completion of the ullage report
(for this purpose, the co-operation of
bunker barge personnel should be secured)

® sign and obtain a copy of the completed
ullage report; the copy should be attached
to the Bunker Receipt Form.

® inform Master and request approval to start
receiving bunkers when both quantity i.e.
own vessel and bunker barge have been
completed.

® upon completion of the bunkering, the
Master and the Chief Engineer should
arrange for a post bunkering survey (own
vessel and bunker barge) similarly as with
the  “pre-bunkering survey procedures’
above.

® the Chief Engineer reviews the BDN and
declaration of compliance with MARPOL
Annex VI, presented by the bunker barge.

® during the review, Chief Engineer compares
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Ciet 3[Ate] #HAHE HEE HIEHSER received quality and quantity against the
=2 2 2Z =elstoh Company’s  bunkering information i.e.

ordered regarding quality and quantity.

23 S TE 2H2 A= R ® both the Chief Engineer and the Master
=MI7E g Al HEX[MOA S should sign for acceptance the Bunker
ARSI EEQAUM o et MY Delivery Note issued by the bunker barge
Shot only if they agree with the figures received.

. ct3n 22 Mdgs d|Est EXMIF Note : The ship (ie. the chief engineer on behalf
dMet Al 2M(E S0, MFE Cjalstod of owner) issues a Letter of Protest in the
| 222 el E wal siok: following situations, but not limited to:
e TEE HIRel 20| HZ Al ® shortage of bunker delivered,
e =X ZX(SO w4 o|lg) ® quality issues (e.g. failure of fulfilling ISO
specifications)
e HIZ Jiz [LIt 8 E7 ® slow pumping rate,
o =M HER ME HH MF ® ship’s fuel samples not signed by the
MHESIHX] 22 29 supplier
e M35 AZ[X] Eeol Al HH HEXM ® lack of co-operation from bunker barge
ol@lol ¥=sHA| 2= 47 personnel to  conduct mutual ullage
inspections.

7t grzlg 2R

r
"
ok
2
rir
T
>
10
Ho
02

Upon completion of each bunkering, the

=Atol| CtFe| MFE M EsHoF stk following documentation is to be submitted to
ships” operational Head Office:

1. H72 HTA kAl 1. Bunkering Report Form.

2. HAHL AHLb 24 2. Bunkers Quantity Calculation Form

3. WA E ME S5 2 ALES™ J|E 4 3. Bunkering sanples registration and comsunption  log
Form
Ta A=EM 24 4. Bunkering pre-loading plan Form

5. (st 49) &AM 5. Letter of Protest, if applicable

6. HIX|M = |4 ZHzho| o|sk W72l & 6. Ship-Barge Safety Checklist Form or Ship-Shore
A, 2M-HXM b EolM Al Es Safety Checklist Form, if bunkering by barge or
=M-g4 o™ =elM terminal respectively.
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= &2 MRV Mde 7ol wel o=
a~R2Egs  ZUEHESH et My
SLIIA(BOG) =HEZ & Hloly =1t
HEE P At E M Al S

521 4

MRV de #d  F5AM (0| LhetER
&2k =ZUEZ gE)ol  oel S Abs
Apale| Muted ofg AmaF AH(h g s
sl AtEStE 2UHEHZE HHES ZUHE
A= Mol M Heolstd o wWHE Ly
QA HEZsoF gtok B wE A= BDNOJ

MatollM ol g ,
Zuty Bt ATIA(NG) Su7tAgl 2ol
sl2g dzz ABSlE AL, AlRE £
glch BOGOl s BDNE =g =
glomz  MAY  EAM= BOG EEA,
AMZE 2 MEBIL A AFRo| H3hsiod
HMatstn AmAo| x| gelsfor stot

The Chief Engineer should also maintain copies
onboard. All relevant forms and checklists are

kept on board for minimum 3 years.

Officer in charge makes relevant entries in the
Engine Log Book and in the Oil Record Book.

5.2. LNG consumption — on-board monitoring
of boil off gas (BoG)

This section provides best practices to the verifier
and the company for the on-onboard monitoring
of boil off gas (BoG) and recording of data for
the purpose of monitoring of fuel consumption

required by the MRV Shipping Regulation.

5.2.1. BACKGROUND
As required by the MRV Shipping Regulation,
(Methods  for

emissions), the

Annex-1 monitoring  CO2
company defines in the
monitoring plan which monitoring method is to
be used to calculate fuel consumption for each
ship under its responsibility and ensure that
once the method has been chosen, it is
consistently applied. However, the 'Method A’
states that "This method shall not be used when
BDN are not

especially when cargo is used as a fuel, for

available on board ships,
example, liquefied natural gas (LNG) boil-off
"20), Since BDN cannot be used for the BoG, it
is important for the verifier and the company to
ensure that BoG measurement, calculation and

documentation is in accordance with in fact use

20) Use of cargo as fuel may apply to other low flash point hydrocarbons like ethane, LPG, etc.
HEE =2 ALS2 OlERZ, LPGS CtE XNolstd ElstsasE0 M E

_30_
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and is accurate, relevant and consistent.

ING "AME2 Z[3tdol Z®™et -163°C LNG tankers are designed to carry natural gas
o

|
TOoAM WA AMEfOl MATJIAE  in liquid form at a temperature of about - 16

HEo 2
2SSt Iotxlch H3 Hde=z ¢l 3C, close to the vaporization temperature.
2E do| Xeg = gl= MEf2t &= Despite that tank insulation is designed to limit
ofF <kziat 2f Ho| ZFstH Juo| the admission of external heat, even a small
shstch ol2fst Atedd FY EE= amount of it will cause slight evaporation of the
712HNBOG)= I& =+ @l20{ 3t== 3  cargo. This natural evaporation, known as
ot g  HMofsty| flsil MHE=[ofoF SCE “natural boil-off” (NBoG) is unavoidable2!) and
dutdo=z  StF  (0.15% O|stolof, =& has to be removed from the tanks in order to
AZ=E LNG 2842 0.1%0l Z7HZ7H4t O control / limit the cargo tank pressure. Typical
o|stE ULCh values are about 0.15%/day and below, recent
projected LNG carriers are offered with a NBoR
close to or even beneath 0.1%22).
FZlofl AtEE NBOGe| 2ol =%t A Where insufficient NBOG volumes are available for
ZHE LNGE 7Z|&tAZ[AHLE Z|EF HAH propulsion, forced vaporization of LNG can be
1 2(HFO/MDO/MGO)E F7t2 AtE& 7 effected or otherwise liquid fuel (HFO
ApCt  ZH 7|zt ING= ZHM 3% /MDOMGO) can supplement the additional energy

Z1M(FBOG)2t stch & ZEolM+= NBOGR2F  demand. The force vaporized LNG is called Forced
FBOGE BOGZ &z gtct, Boil Of Gas (FBOG). The NBOG and the FBOG
will be collectively called BOG in this paper.

S LI ((BOG) Mzl  AlA=(ZEA B2l Boil-off gas (BoG) handling systems (known as
AlAENES dutd oz MA ING 2dhd ol A Gas Management Systems) are typically used
o2 3 2E MO ZEXE ALSSE BOG=  onboard LNG carriers as a means of pressure
MEZ AF7|o 2lsil JtA SIEHE HIMA and temperature control. BoG is sent to the
AZAZE Eufxlmn ool Ed2olA engine room via gas heaters by low capacity
AASHHLE FZo= olF O™ A XA compressors and is burned by the main boilers

21) with the exception of vessels with re-liquefaction capability

Mzt 7lss 7t MER2 of 2

22) It may be noted that first boil-off phases contain almost exclusively nitrogen which has no calorific
value for combustion.

R B Ebls o weizo| Aol gl MAv EEYUS AT Fofof st
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571 HElA dete| de) ool 2=
BOG &®& =ZE(NBOG HE+ NBOG
FBOG), BOG2t ¢z® Z3 ZE, =
HE ZERf 22 Cfedgt = da 2E
e ULt E7| HEl Al2">H2

4=
S ek orjy ™ o0x HuUodo 4

2 AHX[SHAI2E BOGE HEE=
R

= oA

Mo =
0z oo

ClHAZ S AFEStE LNG 542 "Jtx
AXT|"E ZEFOojof o O GCUE S5l
mESt NBOG ddE2 Zdsts o4d =,
A X0l LAIHezZ JtAE AHALSFHX| RSHs
o4& = FTE flal 788 NBOGE
28|57 i3t =AEC o H2 ANF5
HEf S 22 YEo|Lt AT Z| el
4o &3 s Mosts 2xA el
Ttho|  Eroh  GCUdl  EE7t= 2B
"R ol EFAZICE  dEtMo=z
GCUol= w&A7t Mx|&ct cfet GCUs
A ZFH| 2 Moz M4Fxs &7t
AZ 7 A2 2¥E BOG H =4
7| EZ&=8 GCU HolAM xe|stct

or nowadays by dual fuel diesel engines as fuel.

On steam turbine powered vessels, the main
boilers are capable of operating under different
fuel combustion modes such as exclusively BoG
mode (NBoG or NBoG + FBoG), combined BoG
and fuel oil mode, and exclusively fuel oil mode.
Although steam turbine systems have been the
main form of propulsion used onboard LNG
carriers and still comprise a large percentage of
the operating LNG fleet, diesel engines capable
of using BoG as fuel have become a preferred

solution due to their higher operating efficiencies.

LNG carriers with diesel engines are required?3)
to have a “Gas Combustion Unit” onboard. This
GCU acts as a secondary means of controlling
the tank pressure, in particular to cater for
bad weather

certain conditions like causing

excessive NBoG generation, the temporary
inability of the engines to burn gas or at
engines’ low load operation lower than what is
required to consume the available NBOG for
propulsion and other services or when the
vessel is idle. The flow to the GCU is to be
included in the amount “consumed”. In general,
GCU’s are equipped with flowmeters. However,
there might be other uses for the GCU which
may cause conflicts, e.g. when preparing for
dry-dock, contaminated BoG / inert gas mixture

is disposed off in this unit.

23) to fulfil the “historical 2 times 100% BoG capacity rule”

‘APl 281 100% BoG S H A"l SFgf

_32_
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On the Steam LNG Carriers if the required
energy for propulsion and other services drops
below the energy available by the BOG, the main
boilers continue to consume the available BOG
and the excess

steam generated is dumped

directly into the condenser.

The natural Boil-off rate (BoR) is the amount of
liquid that is

expressed in % of total liquid volume per unit time.

evaporating from a cargo and

It shall be noted that the MRV Shipping

Regulation requires the reporting for LNG carries

has to be done as follows:

- LNG cargo carried onboard to be reported
in VOLUME units

- LNG consumed onboard as fuel

reported in MASS units

to be

It should be noted that a number of LNG
carriers are equipped with re-liquefaction systems
which depending on the capacity can partially or
fully re-liquefy the NBOG and send it back to
the cargo tanks.

5.2.2. RESPONSIBILITIES

Usually the Master has overall responsibility
for the monitoring of ship’s  bunker
consumption and BoG use/ consumption. This
will be described

management procedures.

in detail in company’s

5.23. A GENERIC BoG HANDLING SYSTEM
ONBOARD LNG VESSELS

The following diagram shows a generic ships

Korean Register
Technical Division
Future Technology Research Team



AT A

il
— — . g

[ r>® Jp2 gz gul
| 0 0F o= ool am

H
T |
B e - ol E S ;
i SRR S
LN r )
. S 1 ’
BOG R A
| TSP UOTI I ——
U=y
< EEe Yy

524 BOG £& 2 ZL/EHZ

CTMS Al2aEE2 2E NG =2dhMdollM
X e=z o8 Jtsdh AlA”oOlct M
= SHYE 3Ee ¥s FM™sts Aol
20| MAM ZHOZE HolE0{X|1
AL 2E H X7 St

28  F Al2"  E22  'CTMS
22 (M 22 Al ME eojgel Mat
AZ 2x) 2 'CTMS 2EZd'(5t9f AlRt

CTMS= &3 W =29 M2 FHE5IH
of X2 7|& 2&9 2=z Hatsirt

_34_

BoG fuel oil system.

Cargo Tanks

Engine Room

Compressor Room

€———- Direction of flow

5.24. BoG MEASUREMENT AND MONITORING
The BoG can be measured by calculating the total
LNG consumed for a voyage by custody transfer
measurement system (CTMS) or by flow meters
(onboard).

CIMS

available for all LNG carriers. They are used for

systems are the predominant systems

determining the amount of cargo loaded or
discharged and they have universally accepted with
commercial relevance and are typically third-party
verified.

a) Calculating BoG quantity by CTMS

Cargo consumed on the passage is calculated
by using the “CTMS closing” (final volume on
board at the loading terminal upon completion
of loading) and “CTMS opening” (total volume
upon arrival at the discharge terminal just

before commencement of discharging) figures.

CTMS measures the volume of cargo in the

tanks and further calculations convert the volume
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322 BOGE MA&Ee "CTMS 222"  to weight / mass at the reference temperature.

Zrob stdskel "CTMS 2= 4" zr Z2H9 Therefore, the BoG is calculated as the

Aol 2 A obEIC difference between “CTMS closing” figure at the
loading port and the “CTMS opening” figure at
the discharging port.

71Xl of oz XM FH=2S oStHhst=  In case of cargo discharge at several locations in
4%, std X2 ghitsior &tch CF2 a port of call, the discharged volumes have to
gFOME  FJF B0l O|FO{X|=  be aggregated. In case of further discharges in
22(CtE &dxE 3) M stE22 HASH other ports of call (in other words: during the
MK olg{st HEX|ofA StEE XS subsequent voyages), the volumes discharged in
7|& 5t9 8H™o| Kfslfof stCt. these ports have to be added to the discharged
volume, until new cargo is loaded.
ING =REM2 38 2 Al "g70l2F  On the ballast passage LNG carriers may
=2l Aoz 2ol LNGE X2  maintain a comparatively small amount of LNG
T Uen ol AUEER AISHAHLE HZE called “the heel” which can be used as fuel
el M  CtE MAEO|A MHMEZ 28 and/or for maintaining the cargo tanks in cold
st 3 E FXISH| flail A" = Ut state ready to be loaded at the next loading port,
MH 28 Al 22 HLMHE ALS S} using the same methodology as for the laden
passage consumption.
b) FEAE ol&c BOGL| Atk b) Calculating BoG quantity by flow meters
CTMS ofal RBAHE BOGE ZFdst=  If it is chosen to measure the BoG with flow
4%, 8822 ZHH™S ¥ HMAES LX) meters instead of measuring through the CTMS,
g 2 HA™EXE 0|35l FES=E the BoG is measured either in volume and then
HetstAL  AY ISz FHotch converted to mass using appropriate  density,
|22y REAL Z29). pressure and temperature corrections or measured
directly in mass (coriolis type flow meters).
dutdoz RETA= ol 2L, C[™  Flow meters are typically installed on the BoG
AXl, GCUZR AHAZ== BOG == zhelo supply lines to the main boilers, diesel engines and
A x|steh o] w2Al kel A7 & BOG  the GCU as the case may be. The sum of all such
RS Z- T} flow meters determines the total BoG consumed.
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MY X REAER BOGE FHsls 49,
EM0M SHez HEsts LHEIZE
T5k7| flolfl MAee FHLAE 0S50
EM-FEez HEsts 5) 2 =AM
A5t zt2| HXtoll WA[GCh o] g S
HIE o2 Al o =22 ALEs BOG2
et Tetct

ZIMHEES HECe=Z B ChE2

olshM &7l S7b HEfPOllA

Ts -Pv Mn kig olom O A KA

Py = TUXPSX 7 [=5] (H2 & %)

07| M:

Ts = 288 K(15°C)e| &= 2T olCt

7, = ZEl ctlol 7| "W+ 2xo|ch

P, = Bar EH2lel HEoi 7| 2do|ct.

Ps = 1.013 bare| ==& t=olct

M, 2 lkg/k moll EH2lZ = F7| =e=2
EAZEo|cHAM Y E  E= F2H0A
M=st A)

/2 BF 2288 K) ! EZF 2r=(1.013
bar=23.645[m?/k mol]) il A Tt
o|AtM ol J|x &AF Ho|ct

20 ME T Al BY =MHE HES

In cases where the BoG is measured via onboard
volume flow meters, the method to convert volume
to weight (e.g. using the composition of the cargo
at load port for deriving its density and converting
volume to mass) will be decided by the company
and described in the company’s
procedures. Bases on this method, the BoG used to

management
fuel the ship during the voyage will be determined.
Shipping companies may determine the LNG
vapour density for onboard flow meters using
standard temperature of 15°C and at vapour space

conditions by the following calculation based upon

ideal gas laws24):

o~

=2

w

Where:

T is the standard temperature of 288 K (157C)

Tv is the average temperature of vapour in
degrees in Kelvin

Pv is the is absolute pressure of vapour space in bar

Ps is the standard pressure of 1.013 bar

Mm is the molecular mass of vapour mixture in
[kg/k mol] (provided from industry tables or
from shore)

I is the ideal gaseous molar volume at standard
temperature (288 K) and standard pressure
(1.013 bar) = 23.645 [m3/k mol]

Note: An accurate knowledge of the vapour

24) The formula is derived from SIGTTO publication: ‘Liquefied Gas Handling Principles on Ships and in

Terminals' (LGHP4) 4th Edition, Section 8.5.2S
A2 SIGTTO 2l ZofM 2|5kl S -
85.2S &)
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ototel e+ gl ol4 Z[A HEOIA  composition in deriving M, is not necessary and
st Jtaol  Xftol=  YHHX O Z the deviation of saturated liquid gas vapours

s
FAl gt from the ideal gas laws is usually ignored.

, The amount of BoG consumed at berth may

AN
Halyl & 22 ZXo AZ== JIA 35 be derived by the flow meters installed on the

z
otol=off MX[gt REAMAM & = Ut piping supplying gas to the consumers
(engines, boilers, etc.).
ot o W azEkel  A#R CTMS  However, for the consumption in ports, the CTMS
(EzY/E2A)ez F& £ gl= ZSE  (opening and closing) might not in all cases reveal
ULt IHEZ2 {FEA= &7 W 2T the full picture. Therefore, flow meters are the
aiAM Z2 thetol =k 53], 37| 2|8 favourable alternative for port consumption. In
gfelel w4k OlE7[= MEAQl M 3X7b particular, the shore meters of the vapour return
dttMo=z AZEotd  HEMEZ  ZE line are useful to mention in this context as they
Mol HHol2E2 o|E fls RESHCI  are a commercial method which is  applied,
g o AUct dEM o= MAXM AL HXb= accurate and typically verified by a specialized 3rd
2= 2 )2  party. Usually, the commercial calculation process

o4 StSHAH Al A does explicitly calculate the amount (the balance)

consumed by the ship during the cargo operations.

525 58 Aol FY X 2F 5.2.5. ACCURACY AND CALIBRATION OF
MEASURING EQUIPMENT

ZUEZEW AIEst 2E &Y &A= All measuring equipment used for the monitoring

Ysot AdefE g2|=d M=E=Atel X Fo should be maintained in good order and

mzt "= Mgd'g g dE calibrated or certified for “fitness of purpose” in

wH™afof BrCh PMSete| dztd 3 zke| accordance with the maker’s guidance. Further

Hxtoll  mHeb  AiMleb ME= MAROIA information on maintenance procedures or in

M=ol ok shCf. correlation with the PMS should be provided
from the shipping company.

el 715 Y/EsE wd ABMel A2 A copy of maintenance records and/ or the

A akol d|x|sHoF BFCE, calibration certificate should be kept on board.
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5.2.6. Other relevant considerations

Existing EU legislation, namely the Directive (EU)
2016/802 relating to a reduction in the sulphur
content of certain liquid fuels and more specifically
the Commission Decision 2010/769/EU allow LNG
carriers to use a specified BoG mixture as an
equivalent abatement method to the low sulphur
content oil-based fuels, i.e. for sulphur compliance
reasons. For this purpose, it is required by Article
4 of Commission Decision 2010/769/EU that these
ships are equipped with continuous monitoring and
metering of the boil-off gas and marine fuel (i.e.

pilot fuel) consumption.

More recently, the European Commission and EU
Member States (through the Committee on Safe
Seas and the Prevention of Pollution from Ships
(COSS)) agreed, under certain circumstances
(ship-specific ~ design, operational profile &
predefined BoG mixtures) on an extension to this
equivalence also for propulsion purposes while
sailing in the SECA.

Thus, it should be assumed that all the LNG
carriers that would trade in the EU and planning
to use BoG and marine fuel mixture as an
abatement method, are already equipped with
such continuous measuring/ metering devices plus

related recording logs.

5.3. Assignment of fuel consumption and CO2
emissions to passenger and freight transport
(for ro-pax ships)

For ro-pax ships, Commission Implementing
Regulation (EU) 2016/1927 requires a split of the
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2 422 3 O|MEEIS HIEYES SH 2
Sol £Hst7| 9 dAH HdE A~z g
O|&tsteEls HiEYES Edotl H2 L2
b2 2380 Yol Skl EZF E10AM
MAl mtE Deo| 1&g 7,8 &)

g = LIEHHO| s
MEel EdE Erf 2N ez Htdeg =+
AL

S| E

222 2 o|MEtEAs HEEE =
42 EN 162580 dof&El WEZ ALESE

= ol Ech,

n}

o]}

1. 2% ol
2. HA ol 8

B2 MEE B, 38 27 HE B
A MH ©AE Cfet 342 0l 85to 73

HA 2HES HEL Alols o2l F JHA

total fuel consumption and CO2 emissions in order
to assign a part of the consumption/ emissions to
passenger transport and the remaining part to
freight transport (see part D, 1% section, points 7
and 8 of the template for emissions reports). This
allows for better reflecting the nature of this ship

type when expressing operational energy efficiency.

For the split of the total fuel consumption and CO2
emissions it 1s recommended to use the methodology
defined in EN 1625825).

EN 16258 allows the vessel’s total CO2 to be
split in a passenger and a freight element, in one

of following two ways:

1. By mass

2. By area

As regards the “mass” option, data should be
taken for the determination of cargo carried
(see section 1.1.7.2.2).

As regards the “area” option, all public
passenger areas plus the part of the cargo decks
used for passenger vehicles is allocated to
“passengers” segment. All freight deck areas
minus freight deck areas allocated to passenger
vehicles is allocated to freight.

Following two issues should be considered

25) EN 16258:2012 Methodology for calculation and declaration of energy consumption and GHG

emissions of transport services
Standardization (CEN)

EN 162582012 2& AH|A2| GHG tiE2t ol X 2o M S At

(freight and passengers),

_39_
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=M E qsloF stof: when applying the area method:

a) ro-paxd 2l A o3 a) Hanging decks on ro-pax ships

HA HI= roro &= SZHE 270 0l &H9 Hanging decks could be understood as vertical
dEez2 2¢sto] 0|7 *H2 sE2 O moveable decks that enables a RoRo freight
ol As F U= FT& olz4 LESZ deck to be divided in to 2 or more decks
2b3E £ ot WY oZ2= 048] #E2ZF enabling the vessel to accommodate more cargo
Ll = A2 ZF 2E2 J|HHoZ &8 with less height. Hanging decks may be split in
o = AUCH to several sections each capable of being

utilized independently.

H 3T Ues ro-paxt el AP FALO[A For RoPax vessels fitted with hanging decks the
— ZUHZ AZAMo Mk 3tE Ao company states, in the monitoring plan (MP),

ZoAZ dY f3o 2 o

2! Aletct 2L how many of these are to be included in the
EHE A Mol "AISH &ia o3l == BF  vessels freight capacity. The share of the
= & o JHX| ez EEich hanging decks that is declared in the MP is to
be substantiated based on either:

1. 2pA4 AA 1. past performance

2. Sk =M RS ste Mol AH 2. on the performance of a vessel serving the
same trade

3. B[AtOAM FL4EH = 0]l AH 3. based on the company’s estimated use for
the coming period

4, Metol| 7| 5= AHH Al AH 4. the actual utilization on hanging as recorded
by the vessel26)

5. 4E5A7F et = U= J|EF ChE 2 5. based on such other method that satisfies the

verifier.

o o3& =Zestod oA MAdE The so declared capacity, including hanging
2 2uHHE 7)Z2F et Ot 2 FX|sfof e decks, should remain unchanged for the
Ct 22 7|12t & &2 d32e L7t 22  monitoring period??). Should a fundamental

26) In this case calculation of the vessels allocation of the CO2 to passengers and freight will have to
be calculated for each voyage being reported.
Mukol AHptel A St st=Eof st CO2 BHle Exe= Zb &Xtof CHallAM Al &k=|o{ & of
Stk

27) unless method 4 is selected
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Moz HiE Aol (EU)
2015/7572 A 7&oll wat ZUEZ A=A

Regulation

el =zzho| zZgt=lofof Btot SEAEL &
2 s A s49 M =52 25
st= Zol medet =Xl XEhez ZhEst
=

a2 22 SAME 2tE 2SR E XS5
= S22 Aol gEE == L@ IS
2LEHY A=Mol 2elolg Es HAHS=R
HAlsof etct. of MAHE2 MEto| of pkatEt
> HEYEE =g Ao s dorel o
F7F =ofof et of HAME2 Z2UEZ A E
Mol "HA|=ojof 5to{ ctE & e JHX| '
Hoz Esliof etk

1. oA AH

2. Set =49 22 st dEe A
3. BlAtol M FAEE &2 o8 A

4. Metol| 7| FE A ALE AH

5. 4&AF gEg = s 7B ot E g
OlgH Mod&E =t= ZiEe &4 HAH2 =2
LE2 7|2t Sset a2 ®X[=0o{of etrt

ah 4Z MeElsix| eretriale.

change to the use of hanging decks be anticipated
during a reporting period, a revision to the MP is
to be made under Article 7 of Regulation (EU)
2015/757.

b) How to allocate part of the freight deck to
passenger car accommodation

The “passenger area" should include the area of the
freight deck(s) allocated to passenger vehicles. A
passenger vehicle is to be understood as “a vehicle
whose sole purpose is to transport passengers and

their personal luggage.”

The company should therefore in the monitoring plan
state (in lanemeters or area) the area of the freight
decks allocated to wvehicles belonging to freight
paying passengers. This so defined area should be
part of the “passenger area” when spitting the vessels
CO2 emissions. This area should be declared in the
MP and is to be substantiated by either:

1. based on past performance

2. on the performance of a vessel serving the same trade
3. besad on the conpany’s estinated wse for the coming period
4. the actual utilization as recorded by the vessel28)

5. based on such other method that satisfies the verifier.

The so declared passenger area of the freight

decks should remain unchanged for the monitoring

28) In this case calculation of the vessels allocation of the CO2 to passengers and freight will have to

be calculated for each voyage being reported.

Murol Alttel A2, 21t 2t=of tiet CO2 =tle Ei== 2 2Ato| thaiA A &t=|of X of

=

ol

_F%A
A
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l
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o

stH2l= IMO2| MEPC 7001 M 275}
= ma} XA+ H2l= Thets)of

EU ™o u=zo

sl of StE

29) unless method 4 is selected
gHH 45 MEISIX| AUHEIE,

period29). Should a fundamental change to the use
of freight decks for passenger vehicles be
anticipated during a reporting period, a revision to
the MP is to be made under Article 7 of the
MRV Shipping Regulation.

6 DETERMINATION OF DISTANCE TRAVELLED

AND TIME SPENT AT SEA

For these two parameters following best practices

are recommended:

® Distance travelled should be determined as
distance over ground to follow the approach
decided at IMO’s MEPC 70.

® Should the vessel be adrift (i.e. while waiting
for a berth) the distance should be included as
the vessel is underway. Even if the main
propulsion is temporarily not required, there
will be still auxiliary generators and boilers in
operation.

® Distances made for the purposes of tank cleaning
operations should be included as the wvessel is
underway.

® Ship to Ship Transfer within defined limits
of a port is considered as a port call.

® Unforeseen voyage deviations such as SAR
(Search and Rescue), disembarkation of a sick
crewmember, etc. should not result in an
additional administrative burden for the carrier
and verifier. Therefore it should be reported on
a voluntary basis only.

® Since the EU Regulation stipulates that “time
spent at sea” is to be calculated based on

port departure and arrival information, it is
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Technical Division

- 42 — Future Technology Research Team



b

U,
T.

rirrot

>

=3

(][]

O It
b

g'e

recommended to use the arrival at the first
berth and the departure of the last berth in a
port where cargo operations have been
conducted.

Standard voyage distances and the use of
scheduled time between scheduled port of
departure and scheduled port of arrival for the
monitoring of time spent at sea should be only
considered for short fixed voyages such as for
ro-ro/ ro-pax vessels. However, the usage of
standard short voyages cannot be based
exclusively on VTS distance, since distances
and time spend at sea could be also subject to
many factors such as avoiding shallow waters
or an ECA transit.

Given a high number of deviation scenarios,
applying a “most direct route” (standard
distance and time spent at sea) should be
strongly discouraged, but could be used in
order to fill data gaps subject to final
approval by the verifier.

It should be bome in mind that any correction
factors have to be defendable and must be
justifiable towards the verifier. There is a risk
of wrongly estimating distances, (either as under
or over estimation). It can create uncertainty in
comparison to truly measured distances over

ground and may result in an uneven, distorted

playing field.
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7 DETERMINATION OF CARGO CARRIED
7.1. Parameters for cargo carried

Parameters for 'cargo carried' are specified for
14 ship types and a category 'others' (in Annex
II to the MRV Shipping Regulation, as
amended, and
Regulation (EU) 2016/1928). Furthermore, the

emissions

in  Commission Implementing

report template as specified by
(EU)

2016/1927 allows for the reporting of additional

Commission Implementing Regulation
parameters on a voluntary basis.

The following table provides an overview of the
ship  categories, their definitions and the

applicable cargo parameters:

Ship type | Definition in the contest | Cargo parameter Remarks
of the MRY Shipping
Regulation

Passenger |- Number of passengers Te be nuderstood
shup as shup witha
passenger
capacity above 12
persons but ot
CATYINE Ca1Z0.

Ro-roship | A ship designed for the Mass of the cargo on board,
catriage of roll-on-roll-off | detemuined as

cargo fransportation ueits
or with roll-on-roll-off
CAIZO 5PacES

To be understood
25 1000 CaZ0

+ the actual mass o slups.

+ 5 the momber of cargo nnits
(trucks. cars, efc.) multiplied by
defautt values for their weigh
or

occupted lane meters multiphed
by default values for their
weight

Container | A ship designed exclusfvely | ¢ Total weight in mefric fonnes of
ship for the camiage of the cargo or, faiing that
containers inholds andon | o the smount of 20-foot

deck. equivalent ugits (TEU)
mulitplied by defalt valves for
their weight.

Where cargo carned by a confamer
ship 15 defined in accordance with
applicable MO Guidelines or
instruments pursuant to the
Convention for the Safety of Life at
Sea (SOLAS Convention), that
definttion shall be deemed to
comply with this Regulation.
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MRV T&oll FHAEH)
HE Ho StEY U Hl 1 Ship type | Definition in the context | Cargo parameter Remarks
— — — of the MRV Shipping
FE2 AR MR A Reenlation
2 M5 a2z o : ‘
_E = EP% Oil Tanker | A ship constructed o Mass of the cargo on board
statofl Hzjstod 2 adapted primanily to carry
&£3517] s H= crude ail o pefrolenm
o El I SI&2 (=13 . .
7 = =8k Mub AR de ste 2% produets in bulk in its cargo
- o spaces, other than
oLt REMUYME chibittion casiei
Z(NLS) &7 E£= 7t noxions liguid substances
A B = H 2 (NLS) tankers or gas
A sEteds A fers.
322 245t Myt Chemical | A ship constructed or Mass of the cargo on board In addifion to the
o M= o AMulof of tanker adapted for the carriage in monitorng and
1 sioro bulk: of any liqnad product Additional
g =Awerel A o17 listed 1n Chapter 17 of the voltary
S ol Lt A E Intermationa! Code for the reporting of
S |z MR st2E2 22 |MAl st mEk Construction and annual average
&l 7 ; ohi i
519 9lsh 7 EahALE Equi?meut of Slltpf density of the
i catryig Dangerons CAZ085
i =gt ol NLS Chepvicals in Bulk or a ship transported
S22 AMNMFIEZ 2 constructed or adapted to
2317 98 Hx = carry acargo of NLS an
B bulk:
= H=xEE et
k= Al 2o =X ING carrier | A tanker for the bulk Volome of the cargo on discharge,
we st = ol carriage of hyuefied natural | or of cargo 5 discharged af several
o 270 : oy % 1
=2y ot eiguol|” i = i gas (LNG) (primanily occasions during a voyage. the sum
of 517 o1 7L A (LNG)(F A g 29 @ methane) in independent | of the cargo discharged during 3
LNG e Tls = u=E s2D insulated tanks. voyage and the cargo discharged at
EhE AN 512 -
S 2 oiEh ) == Mze st=2o| = all subsequent ports of call uatil
2 2&st7| flst o new carzo s loaded
y =L R oA R R = gl
7 ; ! " :
D= J|sxo|A o Gascamter | A tanker for the bulke Mass of the cargo on board
) o camiage of liquefied gases
SEE st=el S ofte taa LNG.
LNG 2| 7|E} st 7} ‘ ‘ : s
A ES Aol izt oo ol M slmol mat Bulk carier | A ship whichis intended | Mass of the cargo on board Additional
S HEA] | teg 282 o dd stae 29 primerily to carry dry cargo volatary
st 7N n bulk. inchuding types reporting of
Hzke| st 252 o o auch as ore carriers 15 annual average
=@ =Zxoz &= 25 == defined 1n Regulation 1 of densify of the
Muto = slArolai of o ¢izh ¥ Chapter XTT of the 1998 cargoes
T Here s sfdely of # ggo International Convention transported
o Al 3 2K(SOLAS) XII &|Ma st=29 A2k T for the Safety of Life af Sea
e g | 7 1o Nol= = T (the SOLAS Convention),
el Xpgk i inti
SutMo| TEELL = bt le'scludmg combination
b ] caiers.
g 2HHM 2 H 2|
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MRV T&oll HAE
ME < StE2F Hp H[ 1 Ship rype | Definition in the context | Cargo parameter Remarks
e of the MRY Shipping
=z oHt 22 2 Regulation
&t s AdAE cE General A ship with a amlti-deck or | Deadweight camied for laden Mass of the cargo
L= el Ztme 7} cargoship | single-deck full designed | voyages and zero for ballast on board as
) primarily for the cammage of | vovages additional
T Meh bk stEM general cargo excluding voluatary
o 7|Z=M AMAl H|[2M sl Al 00|od, specialised dry cargo ships, parameter
ol dh _ o o N which are not included in
=M el=l= de stEd\Hd gl A 25 the calenlation of reference
2] — .
= Z Jt&E 2, HEX| (x| EtEEF lines for general cargo
M =aslmouM o ships, namely livestock
d, SetEetid, 2 carrier, barge camier. heavy
E2dtM  sloiz 4t load carrier. yacht carner.
NI} Zte 24 Az muclear fieel carmier.
242 He Refrigerated A ship designed excluswvely | Mass of the cargo on board
= G =s=o cargoship | for the camage of
= stEf dsst=s refiigerated cargoes in
o, |Hol 2s® =xoz|My si2o Y holds
StEM
k= oF MA = Mt Velucle A multi-deck roll-on-roll- | Mass of the cargo on board, Deadweight
MAF 5120 mak catrier off cargo ship designed for | determined as carried as
the carriage of empty cars a5 or additional
W KT EE e MM Y £s |FI4A e oty
- = - e ~ .= # a5 the number of cargo nits
Atk Eobvl sls AAE | stE Ol Febl|ArdE multiplied by default values for PR
28k ks ZhEe|  poll-on-|FA 7= I EE |FE 25 their weight o
roll-off 3t M o Pololg E3H7||MEt=zE + occupied lane meters multiphied
o o by default values for thewr
23 7|23 S
2% a2
B - Combination | A ship desizned to load 100 | Mass of the cargo on board Additional
AdH X HEtEs =2 o Azh g caftier % deadweight with both voluatary
= AMEoZ 100% M ) 7 oo Liquid and dry cargo m reporting of
HEM Mak stEof M bulk. annual average
Slx=2F MAME 2 9 st = . 9
EY d¥g = U st &7t density of the
A MAE Mut ol xjg cargoes
transported
] 2
C NMAF 27 & g Ro-paxship | A ship. which carries more | » Number of passengers on board
iar m e than 12 passengers and and
. MAF ElE ; 5
s 2% which has Ioll-iu m;l-off o Mass of cargo on board.
o AlF FzF E= cargo space o1 boar -
2ol olate sastm|t F q Az determined a5
S2Cie(EY, XS + the actual mass or the
Ro-pax |40l roll-on/roll-off| . _ o iitnbe oF Saie it
= i 5) e Bobl e
M 2 Zz7ho] Y= M (trucks, cars etc.) multiplied
ur BA 72 %% EE by default vatues for their
B - 2lelolel F7| el
+ ocenpied lane meters
o 7lE Z+
A lE w multiplied by default values
for their weight
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MRV T&oll HAE
HE StEE Wy H| 1 m o .
= e sed Hs 14 Ship type | Definition in the context | Cargo parameter Remarks
che aHz mo g lozflheiMl.R\' Shipping
_ ezulation
= M4 3= F3 B
. 5l= cClo Contamer/ | A hybrid of a contawer ship | Volume of the cargo on board,
ste chel(RHE A y p :
Egdy E 2 |’ Ro-Rocargo |andaro-tocargoshipin | deternuned as the sum
=H=r, == = e & A A
Sl BE ooyl ship independent secions. v of the mumber of cargo units
#E ERH)S (cas. tratlers. trocks and other
JH=of ZE T2 o 3 ] ied by
el o|U | HEl Ol A T roro 3 Tof = | standard units) multplied by a
o —_ s o M zZ# =olHte defanlt area and by the height of
froro =HEMO| =R E == o 7xH 7ie] A the deck (the distance between
=M 2 Z@E det . the floor and the structural
2hE =5 @ ¥ beam) and
. o 2~ @3 :
glelole JHs F8t v of the mumber of oceupied lane-
71 @ =ol(etE metres multiplied by the height
roro =22 A9) % of thie deck (for ofer ro-ro
d
- TEUSO 383m'E cargo)
s T + ofthe mumber of TEU
= 2F X Sy a3
mlitplied by 38,3 m
o MY EE HE 25
7| . 24 st Al 00]o] Other chip » Mass of the cargo on board or | Otther ship types
_ S= &0 > types - . not falling nnder
= oty skl Al 22 A ‘ ¢ Deadweight carnied for laden R
T I__ < ° = vovages and zero for ballast s s
e Yag i
si=el woyages categories

of HEe =SxF FAo| MEHE
Sofl thst X7+ xFS HMIBch

72] EEMNo 2= SI22F HX

Z2(eta)de 4%, At

1
in
m
I

7.2. Guidance on application of parameters for
cargo carried
o= M This section provides further guidance for some

ship types to which more complex rules apply.

7.2.1. Determination of cargo carried for ro-ro ships

For ro-ro (cargo) ships, the company specifies in

M= =

H 2 M(Table C.5.)0 CIS & 25 SIS the monitoring plan (Table C.5.) which of the

ZHSH7| sl Al2St= ghel g2 gdAls|of following options will be used for determining
oot cargo carried:
1. AX 32 =2t 1. Actual cargo weight
2. Al AI2St= glelolE e o & ¢elo|lH 2. Actual loaded lanemeters multiplied with
2 72 SEUS et & the default weight per lanemeter
3. CH|Ct 7|2 Zakre &35k chele 7 3. Number and types of units multiplied by
°f & default weight per unit

H &AM Where options 2 or 3 are applied, the company
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lists in the monitoring plan (Table C.5.) the
relevant default values to be used. These default
values have to be representative for the trade in
which the vessel is intended to trade and the so
applied default value(s) have to be substantiated by
the company to the satisfaction of the verifier.

Such substantiation can be:

® past performance,

® on the performance of a vessel serving the
same trade,

® based on the company’s estimated use for the
coming period,

® based on another method that satisfies the

verifier.

The so declared default weights have to remain
unchanged for the reporting period unless the
monitoring plan 1is revised in accordance with
Article 7 of the Shipping MRV Regulation to
reflect a fundamental change to the average weights

per lanemeter or per unit during a reporting period.

7.2.2. Determination of cargo carried for
ro-ro passenger (ro-pax) ships

For ro-pax ships, the company specifies in the
monitoring plan (Table C.5.) which of the following

options will be used for determining cargo carried:

1. Actual cargo weight

2. Actual loaded lanemeters multiplied with
the default weight per lanemeter

3. Number and types of units multiplied by

default weight per unit
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Where options 2 or 3 are applied, the company
lists in the monitoring plan (Table C.5.) the
relevant default values to be used. These default
values have to be representative for the trade in
which the vessel is intended to trade and the so
applied default value(s) have to be substantiated by
the company to the satisfaction of the verifier.

Such substantiation can be:

® past performance,

® on the performance of a vessel serving the
same trade,

® based on the company’s estimated use for
the coming period,

® based on another method that satisfies the

verifier.

The so declared default weights have to remain
unchanged for the reporting period unless the
monitoring plan 1is revised in accordance with
Article 7 of the MRV Shipping Regulation to
reflect a fundamental change to the average weights
per lanemeter or per unit during a reporting period.
The passenger vehicle units loaded in the area
allocated to passenger vehicles (which is included
in the area allocated to the passenger area), must

not be included in the calculation of cargo mass.

7.2.3.  Determination of cargo carried for
vehicle carriers

For wvehicle carriers, the company specifies in the
monitoring plan (Table C.5.) which of the following
options will be used for determining cargo carried:
1. Actual cargo weight

2. Actual loaded lanemeters multiplied with the
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default weight per lanemeter
3. Number and types of units multiplied by
default weight per unit

Where options 2 or 3 are applied, the company
lists in the monitoring plan (Table C.5.) the
relevant default values to be used. These default
values have to be representative for the trade in
which the vessel is intended to trade and the so
applied default value(s) have to be substantiated
by the company to the satisfaction of the

verifier. Such substantiation can be:

® past performance,

® on the performance of a vessel serving the
same trade,

® based on the company’s estimated use for
the coming period,

® based on another method that satisfies the

verifier.

The so declared default weights have to remain
unchanged for the reporting period unless the
monitoring plan is revised in accordance with
Article 7 of the MRV Shipping Regulation to
reflect a fundamental change to the average weights

per lanemeter or per unit during a reporting period.

In addition, on a voluntary basis, for wvehicle
carriers, cargo carried may also be determined as
deadweight carried for laden voyages (and zero for

ballast voyages).

7.2.4. Determination of cargo carried for

general cargo ships
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Commission Implementing Regulation (EU) 2016/1928
specifies the parameter for cargo carried to be applied
for general cargo ships as "deadweight carried for
laden voyages and zero for ballast voyages".

For laden voyages, deadweight carried is calculated

as follows:

DWT carried = volume displacement x water

density — ship's lightweight — fuel weight

® DWT carried: expressed in metric tonnes

® Volume displacement: measured volume
displacement of a ship at a load draught
condition, determined as the volume of the
moulded displacement of the ship, excluding
appendages, in a ship with a metal shell, and
means the volume of displacement to the outer
surface of the hull in a ship with a shell of
any other material, expressed in cubic metres

e Water density: relative water density at departure
of the laden voyage concerned, expressed in metric
tonnes per cubic metre

e Ship's lightweight: the actual weight of the ship
with no fuel, passengers, cargo, water and other
consumables on board, expressed in metric tonnes
® Fuel weight: weight of the fuel on board
determined at the departure of the laden voyage

concerned, expressed in metric tonnes

For the determination of the above parameters,

following methods and sources should be used:

® Visual readings of the draught can be used to

calculate the volume displacement with the help of
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a certified draft measurement scale. Digital readings
could be used to validate the visual readings. For
the ship’s crew it will not be that burdensome, as
the crew at almost all times already do visual
reading. Draught measurements should be done just
before departure/beginning of the voyage.

® The ship's lightweight should be taken from the
stability booklet approved by the Administration
or an organization recognized by it.

® To calculate the amount of fuel (by weight) the
same three proposed monitoring methods (A, B and
C) as for the fuel consumption should be used.

The methods applied to determine the volume
displacement, the water density and the fuel weight
have to be consistently applied during the entire
reporting period and have to be specified in the
monitoring plan (Table C.5.).

In addition, on a voluntary basis, for general
cargo ships, cargo carried may also be determined

as mass of the cargo on board.

7.2.5. Determination of cargo carried for
container ships

The Shipping MRV Regulation foresees two
options to determine the amount for cargo carried

which is expressed as mass of the cargo on board:

1. Actual cargo weight
2. Number of 20-foot equivalent units (TEU)
multiplied by default values for their weight

The selected option is specified in the monitoring

plan (Table C.5.) and applied consistently for the
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For option 1, the actual cargo weight should be
determined using the verified gross mass information

used under the new SOLAS regulations applicable to

ufeksfj of SHEF(MSC.1/Circ.1475 £H11) packed  containers  (reference is made to
MSC.1/Circ.1475).

2 MENALERS A8 S Alodl=, 3At= 24 Where option 2 is applied, the company lists in the

B2 AEA(Table C5.)0 ALSE 7|27t2  monitoring plan (Table C.J5.) the relevant default

PAlshof Stoh TEUY 1282 e 7|24t values to be used. The use of a single default

£ 0o|Zst= &1t ¢l TEUY 2&2 thed value of 12 tonnes per TEU is recommended as

7|24t ol &st= Aol Ect well as the use of a single default value of 2
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ZCt following standard conversion factors and default
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ST - Standard, TEU - twenty-foot equivalent unit,
FFE - forty-foot equivalent, HC — high cube

7.2.6. Determination of cargo carried for
LNG carriers
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Cargo carried for LNG carriers is determined
as volume. LNG carriers often use boil off gas
as a fuel. This means that the amount of LNG
on board at the start of a voyage is larger
than the amount of LNG discharged as cargo
at the end of a voyage. Moreover, they often
keep a small amount of LNG in the tank to
maintain a low temperature. Therefore, for the
determination of cargo carried, the amount of

cargo is monitored at the discharge terminal.

The discharged volume of LNG is equal to the
amount of cargo carried in case of discharge of
the total amount at one single location. In case
of discharge at several locations in a port of
call, the discharged volumes have to be
aggregated. In case of further discharges in
other ports of call (in other words: during the
subsequent voyages), the volumes discharges in
these ports have to be added to the discharged

volume, until new cargo is loaded.

For example, if an LNG carrier loads LNG at
port A, then wsails to port B where it
discharges X m3 and onwards to port C where
it discharges Y m3, and finally returns to port
A where it does not discharge any LNG, the
amount of cargo on the voyage from A to B
amounts to X+Y m3, the amount of cargo on
the voyage from B to C amounts to Y m3,
and the amount of cargo on the voyage from
C to A is zero”. This example also shows
how to calculate the amount of cargo on

voyages where no cargo is discharged.
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To obtain information about discharged volumes
of cargo, the Custody Transfer Management
System (CTMS) should be used.

7.2.7. Determination of cargo carried for chemical

tankers, bulk carriers and combination carriers

In addition to the monitoring and reporting of the
amount of cargo carried, on a voluntary basis, the
average density of the cargoes transported in the
reporting period could be monitored and reported
for chemical tankers, bulk carriers and combination
carriers.

about the

For that information

purpose,
methodology and procedures applied should be
specified in the monitoring plan (Table C.5.) and

applied consistently for the entire reporting period.

7.2.8. Determination of cargo carried for

other ship types

For all other ships not covered by the definitions
of one of the 14 categories, the company selects

one of the two parameters:

® Mass of the cargo on board
® Deadweight carried for laden voyages and
zero for ballast voyages

This choice is to be specified in the
C.5)

consistently for the entire reporting period.

monitoring plan (Table and applied
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