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What is EEXI? EEXI12%23

Energy Efficiency Existing Ship Index (EEXI)

IMO Greenhouse Gas Reduction Strategy S o ol

1
Doy I
Ship A —:
|
- n n n Additional measure needed |
]
R S— ! Same target for
ship & — — all ships in each
Reduce CO, per Reduce total GHG emissions Aim to phase i category
transport work annual GHG to peak as soon out GHG :
40 % by 2030° emissions as possible :vrii::::i;:: "
. by min. 50 % by 1 [ —
9 "
70 % in 2050 2050° — Ship C I
I -
*compared to 2008 ! Superior efficiency

Baseline of efficiency Target efficiency

2011: EEDI (new builf) 2021: EEXI (existing vessels)

Definition: Unit: Demonstration of compliance at first annual, intermediate
Bl = e = Cometimspend = e or renewal survey on or after January 1. 2023

Attained EEXI < Required EEXI (depends on ship size and type)
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Overridable Power Limitation

Product development

Annex 3 of EEXI regulation -
guidelines

MEPC 76/WP.4

Overridable Simplicity

ANNEX 3

RESOLUTION MEPC.XXX(76)
(adopted on 17 June 2021)

2021 GUIDELINES ON THE SHAFT / ENGINE POWER LIMITATION SYSTEM TO
COMPLY WITH THE EEXI REQUIREMENTS AND USE OF A POWER RESERVE

THE MARINE ENVIRONMENT PROTECTION COMMITTEE,
RECALLING Article 38(a) of the Convention on the Intemational Maritime Organization
conceming the functions of the Marine Environment Protection Committee conferred upon it
by international conventions for the prevention and control of marine poliution from ships,

Remote control
where possible

NOTING that it adopted, by resolution MEPC_XXX(76), the revised MARPOL Annex VI which is
expected to enterinto force on [1 November 2022] upon its deemed acceptance on [1 May 2022],

Scalabilit
NOTING IN PARTICULAR that the revised MARPOL Annex VI contains amendments y

concerning mandatory goal-based technical and operational measures to reduce carbon
intensity of international shipping,

NOTING FURTHER that ships may be equipped with a Shaft/ Engine Power Limitation system
in order to comply with regulation 25 (Required EEXI),

RECOGNIZING that the aforementioned amendments to MARPOL Annex VI require relevant
quidelines for uniform and effective implementation of the regulations and to provide sufficient
lead time for industry to prepare,

HAVING CONSIDERED, at its seventy-sixth session, draft 2021 Guidelines on the shaft /
engine power limitation system to comply with the EEXI requirements and use of a power
reserve,

1 ADOPTS the 2021 Guidelines on the shaft / engine power limitation system to comply
with the EEXI requirements and use of a power reserve, as set out in the annex to the present
resolution;

Tamper proof Cost efficient

2 INVITES Administrations to take the annexed Guidelines into account when
developing and enacting national laws which give force to and implement requirements set
forth in regulations 23 and 25 of MARPOL Annex VI;

3 REQUESTS the Parties to MARPOL Annex VI and other Member Governments to
bring the annexed Guidelines to the attention of masters, seafarers, shipowners, ship
operators and any other interested parties;

4 AGREES to keep the Guidelines under review in light of experience gained with their
implementation and in light of the review of EEXI regulations to be complsted by the
Organization by 1 January 2026 as identified in regulation 25.3 of MARPOL Annex VI

On-board
management
manual

5 NOTES that the Guidelines may be consolidated with possible future guidelines on
the shaft / engine power limitation system under the EEDI framework as appropriate upon
consideration by the Comittee, taking into account circumstances and technical limitation of
existing ships.

Compliance

MEPC 76-WP 4.docx

N N N
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MAN-ES MC Engine OPL Solution EEXI2%23

» Limitation of engine power by physical limiting fuel index by
removable mechanical stop.

= Power limitation can be released by removing the mechanical
stopper, which will then reveal the original stop corresponding
to 100% engine power.

» The mechanical stopper is locked with a unique wire seal.

= IMO and serial number control of the mechanical stop is
required to prevent unauthorized modifications.

» Easy verification and validation of power limitation by
measuring height of stopper and checking against EPL report.

» Recommend to change the governor chief limiter to match the
limited power.
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MAN-ES MC Engine OPL Solution EEXI|2%23

Release procedure

5=
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ME Engine Overrideable

BRIDGE

EPOn 17§ aresiieg

Power Limitation (MAN OPL) | | ="
S 00

= Engine power limited electronically by engine
control system (ECS)

= Remote control of power limitation installed at
bridge*

= Limited power will always be displayed on main
operating panel (MOP)

= Easy verification and validation of EPL against
EPL Report

Y

ENGINE
CONTROL

*It is expected that existing wiring
between ECR and bridge is
available. If.not available, remote
control on bridge IS considered
infeasible and'is instead installed in
ECR.

MAN Energy Solutions MAN PrimeServ

ROOM
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MAN-ES ME Engine OPL Solution EEXI|2%23

MAN Overridable Power Limitation (MAN OPL) applicable for ME engine

Release procedure

e
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MAN ES Statement

Permanent EPL

MAN Energy Solutions has developed the MAN Overridable Power Limitation (MAN OPL) to ensure ships compliance with
the EEXI regulations.

For permanent engine power limitation there is currently no unified interpretation by classification societies and flag states
and MAN Energy Solutions will therefore currently only offer the MAN OPL to ensure ships compliance.

However, MAN Energy Solutions considers that the technical solution of MAN OPL will also be MAN ES’s permanent engine
power limitation solution, as MAN OPL is able to act and function as a tamperproof permanent engine power limitation.

MAN Energy Solutions is therefore offering customers who orders or have ordered the MAN OPL to convert it to a
permanent engine power limitation, when and if the regulations allows.

In such case please inform MAN Energy Solution a minimum of 6 weeks prior to shipment of the chosen solution.

The above statement is valid for MAN OPL for both MC and ME engines.
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MAN-ES OPL Solution

Key Benefits

ME Engines MC Engines
Parts » Hardware (switch, lamps, electric » OPL Stopper
accessories) « Set of numbered seals
+ ECS Software upgrade + EMS/CoCoS |+ EPL Report
 EPL Report * Onboard Management Manual (OMM)
* Onboard Management Manual (OMM)
Benefits v Simple Solution v' Simple Solution
v Fleet wide v Fleet wide
v’ Cost efficient v’ Cost efficient
v' Activated on the day of the 1. Survey v Activated on the day of the 1. Survey in
in 2023 2023
v" No additional equipment needed v" No additional equipment needed
Applicability All ME engines All MC Engine

MAN Energy Solutions

MAN PrimeServ
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MAN ES EEXI Products

EEXI Assessment Report

EEXI Assessment Report gives an overview of attained and required

EEXI for the vessel, alongside recommendations on how to comply with the EEXI
regulations set out in MARPOL Annex VI

EEXI Assessment Report EEXI Assessment Report

Output Result

EEDI vessel — no
further action

EEXly, < EEX,,

» Pre-EEDI vessel —

EEXI to be
documented in EEXI
= Attained EEXI technical file
(EEXL,)
= Required EEXI
(EEXI,eq)

Estimated required
speed and power
» reduction with EPL to
meet required EEXI

EEXIy > EEXI g,

MAN Energy Solutions MAN PrimeServ

EEXI12%23

EEXI Assessment Report

M/V MUSTERMANN

IMO No. 9999999 Hullno. 1234
Generic Shipping Co.

MAN PrimeServ
25-06-2021 Ver. 0 Initial report issued

T e T
- ]
!
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MAN ES EEXI Products

EEXI Technical File

EEXI Technical File documents the attained and required EEXI for the vessel.

The EEXI Technical File is subject to classification society approval.

EEXI Technical File

M/V Mustermann
IMO No. 9999999 Hull no. 1234
Generic Shipping Co.

MAN PrimeServ
29-06-2021 Ver. 0 Initial report issued

1. Data
¢ (EEX) from ships
based on the adopted at the MEPC 76 n June 2021
EEXirat Compliant
vessels must be equal of below the required EEXI
MAN ES offers Technical

Fiiein Class socet regquiator
Engine Power Limitation (EPL) as the fastest and easiest way to fulf requiations

ns

206117 Tons

oD
570MCCa

78650 KW X_00_RPW®

WDO
Danas
234
200 KW
220 ghwn
3
WMDo
1.5 Ship speed
[Ship speed (vren T 1438 Knot ]
1.6 Other Energy Efficency devices
T (3] ]
1 (3] 1

/2. EEXI Calculation

Fesm
Ve (Velocity Reference)
CurentEEXI =

EEXI requirement

75%)
on

perfomed with MDO

Consumption Main Engine at 75%)

)
Fuel Oil Consumption Aux. Engines at 50%)
)

SFOCue x CFuoo x Pus = SFOCk X CFasa X Pee _
1 a——

Tons
W

okwn
tCo tuel
w

20 gkw

n
tco tuel
Tons

Knots
feco2am ]

foco2am*)

Attained EEXI < Required EEXI

EEXI
o Cumenzx

MAN ES will submit the EEXI technical file to relevant classification society as a part of our service

MAN Energy Solutions

MAN PrimeServ

PrimeServ Denmark — EEXI webinar ©2021

EEXI12%23

Classification society
approved EEXI
Technical File is

required at the first
annual, intermediate or

renewal survey on or
after January 1. 2023,
in order to renew
International Energy
Efficiency Certificate
(IEEC).

October 28th, 2021
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MAN Energy Solutions

MAN PrimeServ
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MAN ES EEXI Packages

EEXI12%23

Solution
Product

EEXI Full
MAN OPL required

EEXI File
MAN OPL not required

EEXI Flex
MAN OPL Standalone

EEXI Assessment Report

EEXI Technical File

MAN Overridable Power

Limitation (MAN OPL)

v

N/A

Installation &
Commissioning

Available from MAN local
service center

N/A

v

Available from MAN
local service center

MAN Energy Solutions

MAN PrimeServ
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Customer journey
Steps in order to receive EEXI FULL

EEXI12%23

Contact *Submit Receive the Submit Receive order Receive your

your local the EEXI quotation from Purchase acknowledge EEXI FULL and

MAN-ES pre- MAN-ES for Order and ment from arrange

sales inspection your needed **OPL pre- MAN-ES installation &

representa to MAN-ES EEXI solution inspection commissioning

tive and OPL pre- to MAN-ES with your local
inspection MAN-ES service
document center

*Based on the EEXI pre-inspection MAN-ES can determine which EEXI solution is applicable for your vessel.
**Based on the OPL pre-inspection document MAN-ES can determine the exact scope of supply applicable for your vessel.
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Customer journey EEXI|2%23

Steps in order to receive EEXI File

H B H H B

Contact your *Submit the Receive the Submit Receive order Receive your
local MAN-ES EEXI pre- quotation from Purchase Order acknowledge EEXI File
sales inspection to MAN-ES for to MAN-ES ment from
representative MAN-ES your needed MAN-ES

EEXI solution

*Based on the EEXI pre-inspection MAN-ES can determine which EEXI solution is applicable for your vessel.
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Customer journey

Steps in order to receive EEXI Flex

Contact your
local MAN-ES
sales
representative

Submit **OPL
pre-inspection
including
calculated
power
reduction to
MAN-ES

Receive the
quotation from
MAN-ES for
your needed
EEXI solution

Submit
Purchase Order
to MAN-ES

EEXI12%23

Receive order

acknowledgem
ent from MAN-
ES

**Based on the OPL pre-inspection document MAN-ES can determine the exact scope of supply applicable for your vessel.

MAN Energy Solutions

MAN PrimeServ

Receive your EEXI
Flex and arrange
installation &
commissioning
with your local
MAN-ES service
center
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What is CII?

Carbon Intensity Indicator (Cll)

Regulates the operational efficiency of ships.

Annual fuel

consumption CO, factor Correction
— *
C I I A » factors
nnual distance * Capacity
travelled

Cll rating:

- Ships to be rated (A: Best, E: Worst)

- Rating to improve over time

- Low performing ships to develop a plan of corrective actions

- IMO encourage to incentivize A and B ships

Cll rating will be enforced from 1st January 2024.

MAN Energy Solutions MAN PrimeServ

Required annual
operational CllI

EEXI12%23

EEXI
certification

Cll annual declaration

o

[ s
Reference year 2023 2025 2030

Review
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Solutions for CIi

2 stroke engines

- Products
. Turbocharger cut-out
. PMI ACCo

. PMI Auto-Tuning
. MAN EcoTorque
. MAN EcoNozzle
. MAN EcoCam

. PMI VIT

- Projects
. Dual-fuel conversion
. De-rating

. Part load optimisation

. Exhaust gas bypass

. Propeller upgrade and installation of
possible efficiency improving devices

PMI Adaptive Cylinder Control

Key Benefits

PMI Adaptive Cylinder Control automatically ensures the best
engine performance and lowest possible fuel consumption

- Fully automatic system

- Securing lowest possible fuel consumption at all times
- Improved balance of the engine

- Slow steaming support

- Automatic adjustment for fuel variations

- Increased reliability

- Addition fuel saving of 1 to 3,5 g/kWh saving

— Low return on investment, between 2 and 4 months

Applicability
- All MAN ME-C engines with an existing power map

MAN Energy Solutions MAN PrimeServ
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Solutions for CIi

2 stroke engines

- Products
. Turbocharger cut-out
. PMI ACCo
. PMI AutoTuning
. MAN EcoTorque
. MAN EcoNozzle
. MAN EcoCam

. PMI VIT

- Projects
. Dual-fuel conversion
. De-rating

. Part load optimisation

. Exhaust gas bypass

. Propeller upgrade and installation of
possible efficiency improving devices

MAN EcoCam

Key Benefits

The MAN EcoCam enables a variable cam profile without any

mechanical modification thereby saving fuel and lower emissions.

Benefits

Fuel savings between 2 and 6 g/kWh
Slow steaming with operational flexibility
Easy installation

High return on investment

Easy to operate (automatic)

No exchange of exhaust cam required

Applicability
— 850/60/70 MC-C engines

MAN EcoCam Fuel Savings
Example: 6S50MC-C8.1
Reduction in consumption
(g/kWh)
7,00

Reduced fuel oil consumption as a function of engine load

Deita

MAN Energy Solutions MAN PrimeServ

PrimeServ Denmark — EEXI webinar ©2021

October 28th, 2021

24






