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PrimeShip and the Concept of “Total Ship Care”

In its continuing efforts to provide the maritime industry with the latest and best technical
services, ClassNK is actively engaged in the research and development of new
technology based on the technical experience it has accumulated over more than a
century of ship classification.

The result of these efforts is the integrated, comprehensive approach to total ship care
known as PrimeShip.

PrimeShip is the collective name for the entire range of ClassNK’ s specially designed
technical services. The PrimeShip service suite has been designed to prevent pollution of
the marine environment and to help ensure the comprehensive safety of ships at every
stage of a ship’ s life from inception and design, through construction, operation,
management, maintenance, and related activities.

The Software and Services of PrimeShip

PrimeShip is a full suite of technical products and services which is constantly being
upgraded and refined to incorporate the latest technological advances and research
information. This commitment to innovation and excellence is the core element of the
PrimeShip philosophy.

PrimeShip products and services contribute to
the improved reliability and increased
efficiency of hull structure analysis, ship
design, load planning, and

maintenance management. It is this

holistic approach to the entire

lifecycle of the ship that

serves as the hallmark of H U LL

the PrimeShip.
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PrImEShlp The software and services of PrimeShip

B PrimeShip - HULL Ship Structure Design Support System

Coating Technical File (CTF)
Preparation Support System

B PrimeShip - CTF for PSPC

HULL

B PrimeShip - SHAFT Shaft Alignment Analysis Program

MACHINERY @ PrimeShip - CRANK Crankshaft Stress Calculation Service

[} PrimeShip - TORRES Shaft Torsional Vibration Analysis Service

PrimeShip - ETAS Emergency Technical Assistance Service

Support System for
PSC Performance Improvement

OPERATION & B D Primeship - PSC Intelligence

MAINTENANCE

Integrated Database System for
Chemical Products

"B Primeship - CHEMISYS
i

@0 PrimeShip - CAP Condition Assessment Programme

7 & . Software for Progressive Speed
B Primeship - GREEN/ProSTA Trial Analysis - .

Software for Assessment of
Minimum Propulsion Power

ENVIRONMENT - B PrimeShip - GREEN/MinPower

il B PrimeShip - GREEN/SRM

Ship Recycling Management

@ Software @Analysis Services @ Assessment Services Technical Assistant Service @ Information Service CIaSSN I(
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PrimeShip-HULL has an intuitive UlI/UX (User Interface/User Experience) that makes the software easy for
anyone to use as well as a menu structure that follows the operation flow and a video help function. In
addition, PrimeShip-HULL has automatic processing functions that contribute to the reduction of design
person-hours and a linkage function with the 3D ship design system of NAPA. The system strongly supports
the efficiency improvement of the ship design process.

Composition of PrimeShip-HULL

<>Rule Calculation Software
It is possible to evaluate the strength of the input cross sectional data using the prescriptive rule requirements
for longitudinal strength, local strength, strength for primary supporting structures, fatigue strength, etc. as
specified in the rules. It is equipped with a highly flexible modeling function and a highly transparent
calculation function that allows you to check all calculation parameters and results in real time.

< Direct Strength Analysis Software
It is possible to evaluate the strength of cargo holds and full-ship analyses using the finite element
analysis (FEA) specified in the rules. HyperWorks is used as the platform, and various design support
functions, such as automatic load generation and sensitivity analysis, enable efficient design review and
optimization.
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Intuitive UI/UX

A unified and visual intelligible Ul design with a menu structure that follows the operation flow enables
intuitive operation, allowing users to smoothly proceed with their work. In addition, the system is equipped
with a help function that allows users to check the operation procedure via video, making the system easy to
use by anyone.

Automation/Person-hour reduction

In addition to the automatic calculation and report generation functions, a mesh partitioning algorithm
specially developed for direct calculation requirements based on the finite element method (FEM) makes it
possible to automatically perform complicated tasks such as the creation of very fine meshes required for
fatigue strength evaluation.

Versatility with respect to ship type

By consolidating separate systems for each ship type, it is possible to model and evaluate various ship types
with the same operability, thus greatly contributing to the reduction of the training time needed to become
proficient at using the software.

Data linkage with NAPA Designer

Using NAPA Designer's application programming interface (API), evaluations with PrimeShip-HULL can be
performed seamlessly on NAPA Designer. In addition, model changes on PrimeShip-HULL based on calculation
results can be reflected in NAPA's 3D model, greatly reducing the person-hours required for data linkage and
making more accurate data linkage possible.
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Superior support ClassNK
A dedicated support desk is available to quickly resolve

any operational questions. In addition, information primeShi _HULL
such as update files and FAQs are available on the p

support page.

What's news

20Aug 2021 NEWI . Update Program of PrimeShip-HULL(HCSR) Direct Strength Assessment Software
(HyperWorks Version) is released.

25Jun 2021 + Ver.8.1.0 of PrimeShip-HULL(HCSR) Rule Calculation Software is released.
14 May 2021 + Support Tools for RCP 1 2021 of PrimeShip-HULL(HCSR) Rule Calcutation Software and
D A it Software (Hyper are released.
24 Mar 2021 + Update Proaram of PrimeShio-HULL(HCSR) Direct Strenath Assessment Software b4
LHCSR) Software NEV|
L(HCSR) Direct St th oftware Version) NEWI

wPrimeShip-HULL(HCSR) Direct Strength Assessment Software (Patran Version)
 Contact Us

Install Program: Ver.8.1.0 (Released on 25 June 2021)
Please download the install program in order (0 use Ver8,1.0,

W1 Install Program ~ Ver.8.1.0 Released on 25 June 2021 *Note 380.1MB.
Release Note Vers.1.0 Released on 25 June 2021 B FoF |
Revision History Updated on 25 June 2021 B roF |
FAQ Updated on 08 Feb 2019 23MB
Restiction List Updated on 25 June 2021 - B

Operation Manual(initial Design) [English Version]
Updated on 25 June 2021

1 Operation Manual(Full Ship Design) [English Version]
=W \Upaated on 25 June 2021

:note  s1.9ve [EEE

‘noie | a19ve R

£ New Features (iniial Design) [English Version] B
" |Updated on 25 June 2021 note  302ms [

Contact address: Rule Development Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: dvd@classnk.or.jp Tel: 03-5226-2181 Fax: 03-5226-2172
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®Adopt the Cloud Computing System

®User friendly interface

@Easy to use - even without operation manual
@®Establish the security system strictly

Concept of Prime

PrimeShip-CTF

Coating Technical File
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p -@f Main Functions

Job flow

Enter initial settings for log reation
In (General basic settings] set items required for all ship numbers. and in [Batic setting for each ship numberl |
#ou can register stage information,

29

ey Uson campletion of initil settings. you can begin log creation

" Yeucan en on step by stap for jobs, from zhap stace

0 For a Form PSP report, you racord envirenmental candiions and surlace
frestment results of steel materisls. and shop primer paint

O For a Foer 55P repart. you record logs of 1teel material trestsent and
surfsce trestment
For & Foem GA roport, recard fist painting, second painting, stripe 1 snd
stripe 2
J N there is a pracess smiiled in your shipyard, you san omil

description

Record fitm thickneas data.
For & Form DFT raport, you record mestursment rasults and compltion
inspection resulte of dry painting film thickness, inte logs

4 For & Form SSP report. recané loes of stasl material restmert snd
danage part surtace reatment.

For & Form GA report, recard first paintine, second painting, strive 1 and

Hripe 2

B there is & process omitied in your shipysrd, you can amit
dascription

Record film thickness data,

Fer s Form DFT raport, you tecerd measurement resulls and complstion
inpaction tesils of dry painting filn thickness, inta logs.
B preerection process i3 nol carrind oul, omit descrtion for
sreerection ztage.
m O For & Form SSP report. recard steel materisl Uieatment ond domags part
surtace Vreatnant inte faes.

For & Form GA raport,

nd 3teipe 2.

I there s & process smitted in your shipysrd, you can omit
description

razord first waatment. second treatment. strips 1

Record film thickness ata,

For & Form DFT report, you record mensursment resulls and completion
imspection resulte of dry psinting film thickoess, into logs.

@B Lot crestion results con be dats confirmed using
o caport submission function

@I v e o ke o ancantermonce vt
dmine lag ereation, creste NCR

Print completed raport
Yeu wan also create 3 POF file by POF canversion belore printine.

25

Preparing and Control for Coating

Technical File (CTF)
{Shipyard work record

{OShipyard’s verified inspection report

{>Qutput report by PDF files

OEasily confirm the conditions of the

relevant Logs

Security of Data Communication
This system can be used safely by SSL.

System Requirements

Composition of Contents to be easily understood

Coating log creation | Administrator menu ‘

Overall basic zeitne

Basic sattings lor sach ship

number

& FormssP FormSSP

W [

= FormCA FormCAa

Report administration

= Film thicknese data Film thickness data

iy (0

= FormDFT

& Formsse

FormDFT

HGR administration

Repatt submssion

£ FormCa 1 Lok format (Enclish)

= Film thickness data

FormDFT Lo format (Japanese)

Preparing the relevant Coating Logs

<Form PSP (Primary Surface Preparation)
{Form SSP (Secondary Surface Preparation)
{OForm CA (Coating Application)

(Full Coating & Stripe Coating)
<OForm DFT (Dry Film Thickness)
{Form NCR (Non-Conformity Report)

Form 88P reparts list

E ::""l‘:'.'n 1o, Block name Steel material freatment | Surlace freaiment I Ship class
(=Rl APIPIAPT. dcoeorte ® [EEE| Moo EETE| NS
[u] 1 7101 ME/U T o Pecoptable : : [Fosin ] e | z !
[« R APAPIRRT. Acseptable @ 3
[« R APASIAPT. Acceplable [Feeen]

o |m BNINFY/ N5 WET. Accepiable [Fesin ]
o |m= BINASMHoS WET. Azooptable B
o | BNHIHP)/No WET. Acooplable @ “
o | BNHIXS) HoS WET. Acceplable @ =
a | BNIBPY/ N5 WET. acce o [EEER
o | BNIO(EN/ NS WET. Unfiniahed B
[n] _m Bm;av)m,swm, o mmls: B
n|= BNHISE) oS WELT. Acoeplable @ m
o | BNIS(PWHad WET. Accaptable @ =
o | BNIBEN N WET. Aeceptable B
(=R BNHI2(F)/Nod WBT. Aoseplble =3
B | w BNHI3(S)/Nod WET. Unfinished m
mn |« BMIPMHod WET. Unfinshed 3
0 | e ENI4EMHo4 WET. Unfiniabad [ “Esan |
Tngut inta report

PrimeShip-CTF requires an adequate internet circumstances.

Contact address: Survey Department
ClassNK Administration Center Annex

3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan
E-mail: svd@classnk.or,jp Tel: +81-3-5226-2027 Fax: +81-3-5226-2029

ClassNIK
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@ Guidelines and software for shafting
alignment

@ Shaft bearing positioning optimization
software

Guidelines on Shafting Alignment

In recent years ship hull structures have become more likely to deform
as result of reaching size and design limitations. At the same time,
propulsion shafting is being made increasingly stiff for use in larger and
lower-revolution main engines. The combination of these factors is
reported to be the main cause of alignment related main bearing
damage seen in ships with large differences in draught. Based on a
thorough analysis of these alignment related problems, ClassNK has
released the new Guidelines on Shafting Alignment in order to help
prevent such damage from occurring.
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PrimeShip-SHAFT calculation software

Based on these Guidelines ClassNK has developed
the new PrimeShip-SHAFT calculation software tool
which enables users to easily determine optimized
positions for shaft bearings.

ClassNK
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Causes for engine bearing failures

There have been a growing number of incidents of engine bearing damage reported in recent large
two-stroke cycle main engines. Among the various cases of bearing damage reported, there have
been several cases in which engine bearings have become unloaded due to the effects of changes
in temperature and hull deflection.

Temperature Changes Hull Deflection

Light ballast condition

Hot condition Reference line

#1 #2 #3 #4 #5

#H1 OH2 #3 #4 #5

Cold condition Full load condition

Validation by analysis and testing

The accuracy of these guidelines has been validated by both Finite Element Analysis and full-scale
measurements.

Finite Element Analysis

300,000DWT VLCC
(Design Draft — Light ballast)
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Measurement of Hull Deflection

300,000DWT VLCC
(Design Draft — Light ballast)
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Contact address: Machinery Department
ClassNK Administration Center Annex

3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan
E-mail: mcd@classnk.or.jp Tel: +81-3-5226-2023 Fax: +81-3-5226-2024

ClassNK
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& Crankshaft stress calculation service

& Compliant with both the NK Rules and IACS
UR M53

Calculation method and

evaluation criterion

PrimeShip-CRANK provides crankshaft strength
evaluation based on the rigorous methods
developed over more than a century of
classification experience and embodied in the
ClassNK Rules.

ClassNK evaluates the crankshaft strength of
NK classed diesel engines during the drawing
approval process; however, PrimeShip-CRANK

2 R

allows the owners and operators of non-NK

classed ships to have their crankshafts
evaluated using ClassNK’s highly reliable
crankshaft strength evaluation system.

Evaluation of high stress areas

In order to evaluate the overall strength of the crankshaft, stresses
at following high stress parts can be calculated.

OFillet transitions between the crankpin and web

OFillet transitions between the journal and web

Outlets of crankpin oil bores

For built-up crankshafts, strength evaluations relevant to shrinkage
fitting can also be carried out.

ClassNK
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Rule based crankshaft evaluation

PrimeShip-CRANK evaluations are conducted in accordance with the simplified calculation formula
specified in 2.3, Part D of the ClassNK Rules and can also be carried out using either of the

detailed calculation methods specified in

“Annex D2.3.1-2(1) Guidance for Calculation of

Crankshaft I” or “Annex D2.3.1-2(2) Guidance for Calculation of Crankshaft II” at the applicant’s

request.

Crankshaft statement of compliance

After confirmation of compliance with Chapter 2, Part D of the Society’ s Rules, ClassNK will issue

a statement of compliance to the applicant.

ClassNK ..oom

e

How to apply

To apply for the PrimeShip-CRANK evaluation service, please contact
Department at the address below.

the ClassNK Machinery

Contact address: Machinery Department
ClassNK Administration Center Annex

3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan
E-mail: mcd@classnk.orjp Tel: +81-3-5226-2023 Fax: +81-3-5226-2024

ClassNIK
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& Shaft torsional vibration analysis service
using the new TORRES (TORsional vibration
RESponese analysis) calculation program

®Analysis based on both NK Rules and IACS
UR M68

Evaluation criterion

PrimeShip-TORRES is an analysis and
evaluation service developed based on
the wealth of knowledge contained in
the ClassNK rules. PrimeShip-TORRES can
be used to evaluate torsional vibration
both at the design stage and during
shafting system modification,

e.g. replacement of the propeller etc.

Torsional Vibration Stress

| | | | |
Engine Speed

This service is a vital tool for preventing 0
damage caused by torsional vibration.

Evaluation of essential items
relevant to torsional vibration

Evaluations are provided for all
essential items related to torsional
vibration, including torsional vibration
stress, barred speed range and gear
chattering, among other items.

ClassNK



primeShi Rule based evaluation criteria
TotaIShipcare—_p- All evaluations are carried out in accordance with Chapter 8, Part D of the ClassNK Rules and
Guidance, as well as IACS UR M68.

Comprehensive analysis reports

After the evaluations are completed, comprehensive analysis reports will be provided. Reports
include diagrams of the torsional vibration stress and the engine speeds at which torsional
vibration stress is generated, are diagrammatically as well as information on allowable stresses.

TORSIONAL VIBRATION NK COMPUTER SERVICE 11
Y CONDITION of CALCULATION : Case 2 Disengaged condition
MASS Mo MASS NAWE 15T MODE | Fin= 108498 [C.F.M] 28D MODE | Feo = 281546 [C.F.M] 3RD MODE] Fi2)=  3701.50 [C.P.M]
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z FLANGE Z 2 z : 3 E = .
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& #3 CRANKTHROW ORDER STRESS [Nimm] SHAFT ORDER STRESS [Nimm] SHAFT ORDER | STRESS [Nimm™] SHAFT
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a9 #6 CRANKTHROW & 2
0 #7 CRANKTHROW
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Fig.1 NOMAL ELASTIC CURVE ENGINE SPEED (RPM)

Contact address: Machinery Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: mcd@classnk.orjp Tel: +81-3-5226-2023 Fax: +81-3-5226-2024
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ETAS

Emergency Technical Assistance Service

- |
Key Features

PrimeShip-ETAS is an emergency service designed to help
ship owners and operators ensure ship safety and prevent or
minimize the effect of marine pollution in the event of a
serious ship casualty such as stranding, collision or
explosion. Working closely with the owner and salvage team,
the ClassNK ETAS team is often the brains behind the brawn,
making sure that salvage operations don’'t make the

situation worse, while minimizing environmental impact.

Damage stability and residual
longitudinal strength

Using exclusive software incorporating each
individual ship’s data, the ClassNK ETAS team
can swiftly calculate stability at damage condition
and residual longitudinal strength.

Quick results and reliable countermeasure advice

Once stability and residual strength calculations are completed, the ETAS team can will report the
results to the client, and advise the client of appropriate countermeasures, including the sequence for
transferring/ offloading cargo and ballast water for salvage operations. After a successful salvage
operation, the ETAS team will provide advice on stability at damage condition and residual longitudinal
strength for the voyage to the repairyard.

ClassNIC



primeShip 24 hours a day, 365 days a year

Total Ship Care IS A special team composed of highly trained, expert surveyors and naval architects is on call to
respond to client emergencies 24 hours a day, 365 days a year.

Stability at Damage Condition &

Salvage Residual Longitudinal Strength

L S
Successful Salvage ‘

Occasional Surve!
- Confirm ship’s condition Y GOTO
- Temporary Repair Plan ) . REPAIR YARD

- Ascertain Seaworthiness to sail to Repair Port/Yard

“Shore-based Computer Programs” requirement of MARPOL 73/38 Annex |

PrimeShip-ETAS complies with the MARPOL 73/78 Annex | shore-based computer programs
requirement for oil tankers of 5,000 tons deadweight and above, and the PrimeShip-ETAS address
can be used as the contact address for the stability at damage and damage longitudinal strength
assessments shown in SOPEP, as required by MARPOL 73/78 Annex |. PrimeShip-ETAS also
complies with the OPA 90 vessel response plan requirement for oil tankers entering the territorial
waters of the USA.

Applicable to all types of ships

PrimeShip-ETAS is available for all types of ships, not just oil and chemical tankers. At present,
more than 1,200 ships are registered for PrimeShip-ETAS, including bulk carriers, gas carriers, and
other vessels.

Contact address: Survey Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: svd@classnk.or.jp Tel: 03-5226-2027 Fax: 03-5226-2029
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Input PSC
reports by
Management
Company
*Non-ClassNK

vessels can also
be inputted

= O |~ 3

Trend Performance Check Report

PSC database

*Trend of each
country/port

» Output PSC
checklist

- Review recorded
deficiencies

-@— Main Functions

4

X
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_ Intelligence

PrimeShip-PSC Intelligence is a support system for improvement of
PSC performance as well as a ship management system providing:
1) trend analysis of deficiencies recorded at each port or country
2) output of PSC checklists for each port or country based on the
trends 3) clarification and review of frequently recorded
deficiencies for managing ships

Research on the trends of ports and

countries on world-map

{Perceive a trend of detention numbers and

recorded deficiencies

{Perceive common deficiencies,

particular

deficiencies of each country/port and newly
recorded deficiencies for new conventional

requirements

ClassNK




Output PSC checklists for each port/country

PrimeShip

Total Ship Care EEE—— {Checkpoints corresponding  with PSC
deficiencies

{OOutput  checklists based on the trends
during a user-designated period

{Output checklists based on trends focused
on detainable deficiencies

{Selectable numbers of checklist items by
users

Analysis of recorded deficiency trends

{OEasy review of ship management systems by
checking the sorted deficiencies recorded in
frequent order

{Trend analysis of the combination of deficiency
amounts or detention of multiple ships,
countries and ports selected by users

{OTrend analysis focused on detainable
deficiencies

Summary report

{Output a summary report for PSC
performance, content of deficiencies
frequently recorded on managing
ships and in the trends of frequently

2. Trend of key para visited ports or countries

1. Ship's list

3. Your fleet perform
4. Trend of PSC
5. Check

6. Explanations

How to register

All ship managers/owners may use the service regardless of whether their vessel is of the ClassNK
fleet. Please refer to our PSC Intelligence website for details.
(http://www.classnk.or.jp/hp/en/activities/portal/psc-Intelligence.html)

PrimeShip-PSC Intelligence System requirements

Internet Explorer 10.0 or later

Mi ft Excel 2007 or lat
Google Chrome, Firefox Icrosoft =xce orater

Contact address: Ship Management Systems Department

ClassNK Administration Center
4-7 Kioi-cho, Chiyoda-ku, Tokyo 102-8567, Japan ‘ IaSSN I(
E-mail: psc-intelligence@classnk.or.jp Tel: +81-3-5226-2173 Fax: +81-3-5226-2174



HULL

. Primeship

ot

PrimeShip 23 Q

Total Ship Carc IS

OPERATION &
MAINTENANCE

PrimeShip-CHEMISYS (Search & Data)

& Cargo suitability search system

@ Up-to-date information on ship COF status
@®Additional data services for Chemical Products

PrimeShip-CHEMISYS consists of two specialized applications. For designers, PrimeShip-CHEMISYS provides an
easy search and reference system for determining chemical loading suitability. For owners, PrimeShip-CHEMISYS
provides a tool to easily assess the present status of the ship and determine the loadability of potential cargoes.

[

. @ Main functions

PrimeShip-CHEMISYS

Design Support System (for designers)
<{>Chemical cargo database system

{Vessel database system (construction and installations)
<{>Cargo Suitability Search System (compliance with IBC Code)

Information Service (for owners)

<>Ship Status/Cargo Loadability service accessible via the Internet

ClassNK



p ~ Sh' Overview of Design Support System Information Service - Cargo Loadability Service
rlme Ip [for designers] [for owners]

Total Ship Care IS
Ship List
. EEm
Design data :
Ship List
CLASSHK TURKEY |
Database e o SHPBULONG C0, LTD. | Singspore | chamical |

SHK HONG.
| SHIPBUILDING O, LTD. | KONG.CHINA

000007 | KALI CHEMICAL

CLASSNK
930432 [CLASSNK CHEMICAL |srippuilDiNG co. LTD, | 5 |PAHAMANIAN

SEARCH CLASSNK 501 P
CLASSNK

‘ 121 | singapore

962741 | CHEM NK SHIPBUILDING €O., LTO.
> o70153| CLASSNK Nozomi | SHASSHK 01 | s
) ) | ingapore
Chemical Chemical i o
tankers products 961198 | MK KIBOU SHIPBUILDING CO., LTD, ‘ B3| Bingspers
990024 HIKARI NK g:-‘!:’sBSL,:fL(DING co, LT, 1212 PANAMANIAN
T Loading Status List
Looding status List
Chemical products which can/cannot be loaded ( A:Products Listin COF B : Products which can be loaded  C : Products which can not be loaded )
T e [ e [
l 600 |Acrylonitrile |ancargotanks | @ | @ ||
OUtPUt Acrylonitrile-Styrene copolymer dispersion in
700 | polyether po |All cargo tanks L BN
| List of chemical products which can be loaded el i i
800 |Adiponitrile | Al cargo tanks |® \
| List of chemical products which cannot be loaded 900 | Alachlor tachnical (90% or more) [ cargo tanks
n a n a 1000 |Aleohol (C3-C11)poly (2 5-9)ethoxylate | Al cargo tanks 1 (]
List of tank structure and equipment/installations ! a LI
1100 |Alcohol (C6-C17){secondary)poly(3S)ethoxylates  [All cargo tanks L BN |
1200 |Aleohol (C6-C17){secondarylpoly(7-12)ethoxylates %AII cargo tanks :O o [
I Law " o ¥

Additional Data Services for Chemical Products

In addition to the above service, the PrimeShip-CHEMISYS website also provides users with reference
data on the typical properties of a wide variety of chemical products.

System requirements for use
B CHEMISYS [Design Support System] : Microsoft Office Access 2010
B CHEMISYS [Information Service] : Microsoft Internet Explorer ver.9

Contact address: Hull Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: hld@classnk.orjp Tel: +81-3-5226-2017 Fax: +81-3-5226-2019
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OPERATION &
MAINTENANCE

@ Provides owners with a thorough
understanding of the actual condition of
their vessel

®Easy to understand vessel condition rating
from level 1 (highest) to 4 (lowest), based
on the results of an onboard inspection.

€ Makes planning vessel maintenance easier
and more efficient

Purpose & Benefits

{Condition Assessment Programs (CAP) offered by reputable classification societies have become the
standard methodology for assessing the condition of a ship’s hull structures and PrimeShip-CAP meets
the requirements of major oil charterers.

<PrimeShip-CAP provides an independent evaluation of a ship’s condition based on onboard inspections.
Ships are provided with comprehensive reports and certificates, and given a rating from level 1 (highest)
to 4 (lowest)

{PrimeShip-CAP reports provide comprehensive descriptions, photos and analyses of necessary upgrades
or repairs. Suggestions for further maintenance are also provided based on damage history and fatigue
strength assessments.

OA favorable PrimeShip-CAP rating level, e.g. CAP 1 or 2, provides objective evidence of good
maintenance, a useful tool during charter negotiations.

' No 3WEBT.(S)

1 Level: 2 SubLevl 1 2 3 4 [Phioto Report No.H-19]
! Structure See Note 1

' Overhead Deck OK8 O O

' Side Shell _% E E E See Note 2

' 4" Bmoy T T T TTTEEER v ] ol m

N B OO0 O

! b Bulkheads K O 0O 0O

: ’| Internals O KB O O |seXores

vl Bottom Pitting B 0O 00

" Notes:

' 1. Coating Condition : Good with anodes (IACS rating level)

] 2. Cracked side shell Longitudinal SL41. SL42, SL43 at Fwd. T.Bhd. Fr.77 were cropped and renewed. Additional
1 Brackers were fined on Side shell Longirdinal, SL34 to 44, a5

1 3, Wastage /Thin downed intemal members were cropped and renewed as follows:

1 a) Upper deck longitudinal face / web plates

' b) Side longitudinal face plates

1 <) Slot openings / Web plates / Stiffeners / Brackets / Lighting holes on transverse rings and bulkheads.

] d) Stiffeners / Web plates / Lightning holes oa vertical web (center girder)

1 As to detailed repair works, please refer to repair plan

1 Reference HI9
1
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CAP ratings are given for each structural member in each hull compartment based on
comprehensive visual inspection, thickness measurements, and hull longitudinal strength analysis.
Overall ratings levels are based on the lowest rating level of any structural member.

Visual inspection

Visual inspections are carried out based on fatigue strength assessments and thorough analysis
of damage histories to ensure that critical areas are inspected thoroughly and effectively.

oest CITIDITITITITDT) (Tl L L Ll Ll
0507 3T 0] T T =i
i - ™
¥ kY o1sT
L ] E4 ]
® | i
' h
i [
P Iﬁ—l. 1 I@—‘
' 1 3
i 1 9
P i
19
1
17
s
ISETREETENL L RRTRRTTRNRRTL. 1]
LTI I OrrreT ||||1.uului{

Reinforcement has been applied to
critical points based on damage
history & FSA results.

UTM (Ultrasonic Thickness Measurement)

General wastage is evaluated via S-Curve based Total % of No.
. . . 100
on thickness measurement with a 90% relative = -
FOUL line, .
diminution distribution. . :
- . , : ZONE OF
Hull longitudinal strength is evaluated by using 60 : SUSPECT
actual thickness gauging data. o AREA,
20 :
: Diminution %
L4
B 10 15

Representative Diminution = 8 %

Scope of application:

WPrimeShip-CAP covers the hull, machinery and cargo systems.

BWPrimeShip-CAP is designed for older tankers and bulk carriers, but may be applied to any type
of ship regardless of age.

Contact address: Survey Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: svd@classnk.or,jp Tel: +81-3-5226-2027/2028 Fax: +81-3-5226-2029
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Software for Progressive Speed Trial Analysis

.

N
4

/.

Key Features

PrimeShip-GREEN/ProSTA ver.ISO is a software that allows
users to analyze ship speed correction at progressive speed
trials taking into account factors such as wind, current, wave,
shallow water, displacement, water temperature and water
density in compliance with ISO 15016:2015, and derive a ship
speed for Energy Efficiency Design Index (EEDI) calculation.

Structure of the software

Input

{Ship’s principal particular el
{Measured data on speed trial Speed trial
OWeather conditions

{Self-propulsion factors, etc

Analysis steps

{Correction for resistance

increased by wind, waves, _ e e
water temperature and e e %
nput data

water density -

{OCorrection for current _
{Correction for displacement PrimeShip-GREEN/ProSTAvISO

{Correction for shallow water Print for submission

Output
OCalculation details
<OCurrent curve Output
<{>Speed-rpm curve e RRRREY
{Speed-power curve

ClassNK
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Estimation of the reference ship speed (Vref)

OThe reference ship speed (Vref) required for EEDI calculation can be estimated on the basis of
analysis results.

OVref is the ship speed in EEDI loaded condition® at 75%MCR assuming calm weather with no wind
and no waves. * EEDI loaded condition: 70%DWT for Container ships, summer full load draft for other types of ships.

<{For ships for which sea trial cannot be conducted under EEDI loaded condition, Vref is estimated by
the following procedure:

(MPower curves under EEDI loaded condition and sea trial condition should be determined by conducting
tank tests.

@Vref should be adjusted taking into account the speed trial results.

Brake Power [Pgp,s] (ki)

Speed - Power Curves

& at measurement Speed Power curve based an
O Corrected Speed / Power paints S/P trial results
* EEDI-Uref —— 75% MCR (EEDI Power)
=== Tank Test Results(EEDI DRAUGHT) ..., Tank Test Results(BALLAST
DRAUGHT(Non EEDIL))

9,000

&,000

7,000

6,000

5,000

Speed correction for wind,

waves, current, shallow water,
displacement, water temperature

and water density

EEDI-Vref=14.16
EEDI Power=510

Vref can be
estimated _
.’/ r -
3,000 — K _/' | "' 2 d "’
’_r‘ T ¥ lr
EEDI-Vref=14.16 ¢ .tc/ °
EEDI Power=5100 || / s
2,000 — I /
11 1z 13 14 1
=
F
Ship's speed (knots) f‘ s i
"— ,"’
J" I
L [

\ 1z 13 14 15 16 ‘

PrimeShip-GREEN/ProSTA system requirements

- Windows 7 SP1 and above

Print function of Microsoft Windows . NET Framework 4.5.2 and above

Contact address: EEDI Section of Hull Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: eedi@classnk.orjp Tel: +81-3-5226-2018 Fax: +81-3-5226-2019
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Software for Progressive Speed Trial Analysis

.

N
4

/.

Key Features

PrimeShip-GREEN/ProSTA ver.ITTC s a software that allows
users to analyze ship speed correction at progressive speed
trials taking into account factors such as wind, current,
wave, shallow water, displacement, water temperature and
water density in compliance with ITTC 2017 Guidelines, and
derive a ship speed for Energy Efficiency Design Index (EEDI)
calculation.

Structure of the software

Input

O Ship’s principal particular
{>Measured data on speed trial
OWeather conditions

< Self-propulsion factors, etc

Analysis steps

{OCorrection for resistance
increased by wind, waves,
water temperature and
water density

{Correction for current K——
{Correction for displacement PrimeShip-GREEN/ProSTAveISO

< Correction for shallow water . ..
Print for submission

Output
{Calculation details
<OCurrent curve
{Speed-rpm curve
{Speed-power curve

ClassNK
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Estimation of the reference ship speed (Vref)

OThe reference ship speed (Vref) required for EEDI calculation can be estimated on the basis of
analysis results.

OVref is the ship speed in EEDI loaded condition® at 75%MCR assuming calm weather with no wind
and no waves. * EEDI loaded condition: 70%DWT for Container ships, summer full load draft for other types of ships.

<{For ships for which sea trial cannot be conducted under EEDI loaded condition, Vref is estimated by
the following procedure:

(MPower curves under EEDI loaded condition and sea trial condition should be determined by conducting
tank tests.

@Vref should be adjusted taking into account the speed trial results.

Brake Power [Pgp,s] (ki)

Speed - Power Curves

& at measurement Speed Power curve based an
O Corrected Speed / Power paints S/P trial results
* EEDI-Uref —— 75% MCR (EEDI Power)
=== Tank Test Results(EEDI DRAUGHT) ..., Tank Test Results(BALLAST
DRAUGHT(Non EEDIL))

9,000

&,000

7,000

6,000

5,000

Speed correction for wind,

waves, current, shallow water,
displacement, water temperature

and water density

EEDI-Vref=14.16
EEDI Power=510

Vref can be
estimated _
.’/ r -
3,000 — K _/' | "' 2 d "’
’_r‘ T ¥ lr
EEDI-Vref=14.16 ¢ .tc/ °
EEDI Power=5100 || / s
2,000 — I /
11 1z 13 14 1
=
F
Ship's speed (knots) f‘ s i
"— ,"’
J" I
L [

\ 1z 13 14 15 16 ‘

PrimeShip-GREEN/ProSTA system requirements

- Windows 7 SP1 and above

Print function of Microsoft Windows . NET Framework 4.5.2 and above

Contact address: EEDI Section of Hull Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: eedi@classnk.orjp Tel: +81-3-5226-2018 Fax: +81-3-5226-2019
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Software for Assessment of Minimum Propulsion Power

j ~ Key Features

This software is intended to conduct assessments of required
minimum propulsion power in adverse conditions for bulk
carriers, tankers and combination carriers with the size of
equal or more than 20,000DWT by means of methods
defined in MEPC.1/Circ.850/Rev.3 of IMO “ GUIDELINES
FOR DETERMINNING MINIMUM PROPULSION POWER TO
MAINTAIN THE MANOEUVRABILITY OF SHIP IN ADVERSE
CONDITIONS".

Main Functions

{OAssessment Level2 in the guidelines is available. ClassNK PrimeShip -GREENfMlnPowe; '
{This assessment procedure is based on the

assumption that, if the ship has sufficient installed
power to move with a certain advance speed in
head waves and wind, the ship will also be able
to keep course in waves and wind from any other
direction. It is necessary to input self-propulsion
factors, aerodynamic resistance, added resistance,
etc. for the assessment.

[ P p———r—y

<Easy to confirm the level of achievement since
the assessment is conducted just at the point
where the added resistance due to wind and
waves is at maximum.

ClassNK
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Structure of the system

Tl A-h A fE  A-SLPON Bt 75 #E ®x  ME AL PDFXChange EE

Input
<Ship’s principal particulars
<Self-propulsion factors

{Frontal and side windage area of hull and
superstructure

£10 o £ || NK Shipbuilding

{Propeller open water characteristics

{OTorque-speed limitation curve of the engine
provided by the engine manufacturer

<{Added resistance in short-crested irregular
waves, etc.

Lol M : — — Analysis options

There are selectable options below.

{OThe self-propulsion factors
MTank test results
@Empirical formula

{For the added resistance due to wind

(MResults from wind tunnel test

e Leret2 i o Ssasment @Fujiwara’s formula
—— (ITTC 7.5-04-01-01.1:F.4)
QITTC data sets
- (ITTC 7.5-04-01-01.1:F.3)
Output S OFor the added resistance due to waves
S i ®Tank test results
ST e @Simplified formula
P Output

: {Results of the assessment for submission

s
o
2
o
o

o

1

2

1

il

15

18

7
0

PrimeShip-GREEN/MinPower

]

a
E
E
B

P Print for submission g

PrimeShip-GREEN/MinPower system requirements

Hardware requirement Software requirements

0S : Windows 10 (64bit)

Print function of Microsoft Windows | 5e "y .00 oft Excel 2016, 2019 (64bit, 32bit)

Contact address: EEDI Section of Hull Department

ClassNK Administration Center Annex
3-3 Kioi-cho, Chiyoda-ku, Tokyo 102-0094, Japan ‘ IaSSN I(
E-mail: eedi@classnk.orjp Tel: +81-3-5226-2018 Fax: +81-3-5226-2019
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OPERATION &
MAINTENANCE

@ Inventory development software compliant with
the Ship Recycling Convention* requirements
4@ Exchange Material Declaration (MD) data electronically

In order to substitute the client/server based IHM development software: PrimeShip-INVENTORY,
NK has developed the web-based software “PrimeShip-GREEN/SRM”. Utilizing cloud computing,
PrimeShip-GREEN/SRM will certainly improve the productivity of users.

[For Suppliers]

PrimeShip-GREEN/SRM enables suppliers to consolidate the responses for shipbuilders’ requests to
submit Material Declaration and Supplier’s Declaration of Conformity. In addition, suppliers can post
their MD on MD Library so that the shipbuilders can find the MD by themselves.

[For Shipbuilders]

PrimeShip-GREEN/SRM allows shipbuilders to develop the IHM (Excel format) by requesting
MD/SDoC to suppliers in the system and setting locations for MDs containing Hazardous Materials.
PrimeShip-GREEN/SRM eliminates the need to post MD data and automatically calculates the amounts
of Hazardous Materials at each location.

ClassNK



Concept of PrimeShip-GREEN/SRM

PrimeShip

Total Ship Care NS
Supplier
MD Libra ) -
Request /Respond (Acting Registration)
. p
< > . { 1
Ship Purchase List |-+ MD |
i
Shipbuilder :
P Ship Info.
- - \ Location
[Shlp Location Info.] IHM
Apply/Approve
Shipowner Transfer the Ship data
Screenshots
[ [ [ [,
= . =
Shisbuider ClassNK Shituiting 1 S o NioD1 Selected: ‘Shipbuider ClassNK Ship No. NKOO1 Ship Name ClassNKSRM  IMONo. 9999959
:::;;"TM = Shitc o Mo, il Search completed successfully.
Puchas e Cate — — _ — ]
R Approval Status T T inckdeTanstenediSod
Suppiecoce —2 s [ — Shipbuider Ship No.
T, — : = stipName o e,
Date o Request C—-—4 Sont?) @asc Oeso
‘Completed On . Contact Person ] T—r
o) P tem oode ] S ez -
Total 1 record(s) m
[Dokie Seeston] [Fedsimomie [inspeston Request] [ Purchase Lis CSY Downioad [t Puchasa e | [Uploss Purhase lems | i ‘ T i
e e e ) o a“‘ Inventory | REference ‘c‘,ugc.ed Emymed Versbn‘;‘::;:;ay Transferred/Sold o Ship Name IMO No. | Apply-To Class vl
o | oot s e I om0 | mvemory Gl |
Y Purchase ltem Suppber Status Threshoi | Reauest Cliaan
j— Regiter D Inrard g g |@ I e Shipbuiding 1 ‘cm;NKsRM pr—
(sub) § o NK0O1 |
oo DAIDG il |

WI

Request

Submit

Submit

\ﬁ\

Shipbuilder Supplier

(Tier 1)

Supplier
(Tier 2)

Ship Recycling Convention

Ship Recycling Convention* was adopted by the IMO in May
2009. Once the convention enters into force, all ships
500GT and greater, excluding those scrapped or recycled
in their flag states, will be required to carry an Inventory of
Hazardous Materials on board the ship.

IHM Development for New Ships

Shipbuilders develop an Inventory by the following steps:

<Step 1> Record submitted Material Declaration (MD) and Supplier’s
Declaration of Conformity (SDoC) for all procured products.

<Step 2> Screen all products containing Hazardous Materials
above the threshold levels.

<Step 3> Identify the location of these products and calculate
the amounts of Hazardous Materials at each location.

<Step 4> Prepare properly formatted Inventory.

Access to PrimeShip-GREEN/SRM

The requirement for using PrimeShip-GREEN/SRM is a web browser.
Please access the following top page for user registration.

https://www.psgreensrm.com

Contact address: Green Certification Department

ClassNK Administration Center

4-7 Kioi-cho, Chiyoda-ku, Tokyo 102-8567, Japan
E-mail: ihm@classnk.orjp Tel: +81-3-5226-2076
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