Subiect NKTECHNICAL
Alternative survey scheme of propeller shaft INF ORMATI ON

based on approved preventive maintenance

system
No.: 221

Date: 15 Aug 1997

To Shipowners and shipbuilders concerned

As previously informed by NK Technical Information No.201 dated 28 November
1996, an alternative survey scheme of propeller shaft based on approved preventive
maintenance system has become effective since 1 July 1997. A flow chart outlining

such alternative survey scheme is attached for your reference.

The approval of this alternative survey scheme will be processed by Survey

Department in Head Office. Vessels wishing to be approved under this alternative

scheme need to submit two copies of Preveéntive Maintenance Manual for approval
by the Society along with attached applie
Manual is to comply with those 1@1 i

Guidance for the survey and construction of steel
ships. In this connectiom) an .@ of such manual is also attached for your

reference.

Prior to starting ve survey scheme of propeller shaft based on
preventive maintenance, it is necessary to confirm the soundness of the propeller
shaft and stern tube bearings. Therefore, the existing vessels are to undergo
ordinary propeller shaft survey under drawn out condition prior to transfer to
alternative survey scheme. However, special considerations may be made in those
cases where a vessel has implemented a preventive maintenance system deemed as
appropriate by NK and for which continuous data has been maintained since the
previous propeller shaft survey.

After the cancellation of the approval, the survey scheme will be changed to the
ordinary time-based (5 year) survey scheme. In the event that more than 5 years
has been passed since the last drawn out inspection of the propeller shaft, a
recommendation to undergo a drawn out examination of the propeller shaft as soon
as possible will be imposed. Approval for the alternative survey scheme is
automatically canceled whenever the management of a vessel is changed. In order
for a vessel to continue being covered by the alternative survey scheme, it is
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necessary for the new management of the vessel to make an application to the
Society. In case where no application is received from the new management after
delivery of the vessel, the survey scheme will be changed to the ordinary time-based
(5 year) survey scheme as the same process as cancellation of the alternative
scheme. Therefore, please note that necessary recommendation will be imposed
after delivery, depending on the situation.

Please feel free to contact the Survey Department at the Head Office of the Society
at Tel.: +81-3-5226-2027, Fax.: +81-3-5226-2029 for further information regarding
this matter.

Attachment: Flow chart showing alternative survey scheme based on preventive
maintenance system
Application form
A sample of Preventive




Alternative Survey Scheme of Propeller shaft based on periodical analysis of
stern tube lubricating oil for Preventative Maintenance System
(NK)
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(Note) Above alternative survey scheme is applicable only for the
propeller shaft, bearings and relating devices. Those survey items
not covered by the monitoring based on oil analysis, etc. (the open
up inspection of propeller boss bore, for example) are subject to
ordinary time-based survey scheme.
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To: NIPPON KAIJI KYOKAI Date:

A
 Applicant
T
Address
THEEERFNCE IS TuXTRRESARAE
Application for Alternative Survey Scheme of Propeller Shaft

sed on Approved Preventive Maintenan m

TRAMMAIC O & FBHREFRICE I FuXTHREH X (PSCMOFRAEH LARET,

We hereby request your approval for alternative survey scheme of propeller shaft based on

preventive maintenance system (PSCM) to the following ship.

The condition of the propellek shaft is to be monitored according to the approved “Preventive

@

©))

Maintenance Manual on-abpormal parameters are observed, the undersigned shall take
the responsibility of bringing the vessel into a drydock to draw out the shaft for examination.
TuXTHOKEHLET OB CHIENRELPH LREROISKREXITOZ L,

When the examination of propeller shaft under drawn out condition is conducted, an application
is to be made to undergo the survey with the attendance of NK surveyor.

B RSHRTER SN I BRI TFHRETR AT ALIZ T e RoMREFAIRY HEh
RERDOBRMEEORESRICERT 5. FEIORBNIC OV TEREROMMERSH IR K
BFHT L,

The information that propeller shaft survey scheme is to be changed to the ordinary time-based
scheme when the management of the vessel is transferred to other party than undersigned, is to

be transferred by the undersigned to the succeeding management company.

Applicant’s Signature:

BT : FHRL2FEB~=27/) 28
Attachment : Preventive Maintenance Manual (2 Cbpies)
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[ Preventive maintenancg manual for propeller shaft | Chap.1: Management’s policy I1 ]

1.1 General
This manual is established for implementing preventive maintenance system to the
propeller shaft fitted with oil lubricated bearings in the ship “NK Maru” by diagnosing the
lubricating condition of the shaft and providing suitable maintenance based on the results of
periodical lubricating oil analysis and monitoring of each parameter according to the
relevant requirements for adopting preventive maintenance survey method , instead of
being subjected to the periodical shaft drawing survey in Part B of the Rules for Survey and
Construction of Steel Ships of NIPPON KAIJI KYOKAI. (hereinafter referred to as “NK
Rules”).

1.2 Maintenance items to be covered
Maintenance items to be covered by this system are the bearing parts of the propeller shaft,
the bearing metals and the sealing devices.

1.3 Management’s policy
I am fully responsible for establishing andximplementing the preventive maintenance

system to the propeller shaft in accordafiec-with the NK Rules concerned and keeping the
m dition by directing all the related crew

items to be covered by this system in

members to be familiar with th€ system'an = progeed with suitable maintenance according
to the preventive maintenance and-l-an obliged to report to NIPPON KAIJI
KYOKAI immediately and take an iate countermeasure(including withdrawal of
the shaft, if necessary.) in ag c with/the relevant requirements in Part B of the NK

Rules , in case where abnof 5. found out on any of parameters monitored.

T.Kaiji
General Manager of
Technical Department
NK MARINE CO.LTD.

January 1* 1997



Chap.2: 2

Preventive maintenance manual for propeller shaft Responsibility and authority

This chapter is prescribed for clarifying the responsibility, authority and interrelation of
personnel who are engaged in the preventive maintenance system for the propelier shaft in the
ship “NK Maru”.

2.1 Organization
The organization in the preventive maintenance system is as follows:

|General Manager of Technical Department

Ship Master }-----ooeeeeeent Chief Engineer

1" Engineer

2.2 Duties of perSonnel in charge
(1) General Manager of Technical

(hereinafter referred to as “General
and implementation of the preventive
> and some of his responsibility and

monitored as necessary in the NK Maru. In case any
abnormality is o hall take a necessary counter action, after informing the
ship master of that, and report to the General Manager on the details for his approval
or suitable direction. He shall implement the preventive maintenance in the “NK
Maru” according to the instructions given by the General Manager.

(3) Ship Master
The ship master shall be informed of the results diagnosed on the basis of each
parameter monitored by the chief engineer as necessary and help him as possible as he
can at the chief engineer’s request regarding to the implementation of the preventive
maintenance system.

(4) 1" engineer
The 1* engineer shall watch and record each value of parameters as necessary, taking
a test sample of oil periodically as directed in the manual and , in case any abnormal or
cautious value is found out on the parameters monitored , he shall report to the chief

engineer and take a necessary action according to the chief engineer’s direction.




Preventive maintenance manual for propeller shaft

Chap.3:
Document and record control

This chapter is prescribed on the procedures how to control the preventive maintenance
manual(referred to as “maintenance manual”), each report and record regarding to the
preventive maintenance system for propeller shaft in the ship “NK Maru”.

31

3.2

33

Maintenance manual

(1) The General Manager shall establish and maintain the maintenance manual, reviewing
it as required at such times as the following;

(a) when inconvenience or impropriety is found out in the current procedures, or
(b) when the applied rules such as the relevant NK rules have been revised, or
(c) when the General Manager has been off the duty of the system.

(2) The General Manager shall distribute copies of the manual to the ship master, the
chief engineer and the 1* engineer after getting approval by NIPPON KAUJI
KYOKAI. The manuals distributed to each concerned shall be the latest ones.

(3) The General Manager shall revise the manual as necessary on the basis of the results
of review by NIPPON KADT KYOKA!

Record of the parameters monitored
(1) Logbook
The 1* engineer shall recor value-of moritoring parameters such as bearing
temperature, circulating oil and oil consumption rate in the logbook
periodically.
Sampled stern tube oil re

@

©))

counter action upon ﬁndmg any abnormality or non-conformity.

4 Oil analysis record
The General Manager shall verify oil analysis records reported from the test
laboratory to be all within the specified limits and satisfactory.

(5 Audit check sheet
The General Manager or the person designated by him shall do periodical audits and
general inspections to ensure that satisfactory maintenance be kept onboard the ship
and record the results in an audit check sheet(attachment(®). In case any abnormality
or non-conformity is found out , he shall make a non-conformity report as shown in
above (3) and direct the person concerned to take a necessary corrective action.

Maintenance of each record and report
The person in charge of each record and report shall be as follows:

Kinds of each record and report Person in charge
Logbook : 1* Engineer
Sampled stern tube oil record Chief Engineer
Abnormality or non-conformity report Chief Engineer
Qil analysis record General Manager (copy to Chief Engineer)
Audit check sheet General Manager (copy to Chief engineer)




Chap.4: Control of inspection,

Preventive maintenance manual for propeller shaft measuring and test 4

equipment

This chapter is prescribed on the way how to control inspection, measuring and test equipment
for monitoring parameters specified in the chapter 6 regarding to the preventive maintenance
system for propeller shaft in the ship “NK Maru”.

4.1 Analysis of test oil

¢y

(0]

3

2

The General Manager who is responsible for analysis of test oil shall define required
accuracy of inspection, measuring and test equipment for analyzing on items specified
in the chapter 6 and select the appropriate equipment to meet the requirements.

The test equipment shall be calibrated to ensure the following accuracy and
performance required for the test equipment by taking use of the standard test samples
prior to the tests.

Test equipment Accuracy and performance to be required
ICP O\ Possible to be measured by 1 PPM

Ferrography Posgibie-to be measured by DR method (WPC/ml)

IR oxidation Possiblo o-be measured by differential method
Where analysis of test oiléz General Manager shall evaluate and
select the subcontractor to be:al meet the requirements specified in the chapter 6.
At subcontracting , the General M r shall instruct the subcontractor to follow the
specified test procedurgs/and to Submit analysis records together with calibration
records used for veri % equipment for their accuracy at each analysis of test
oil.

The Gene ponsible for providing the temperature sensors and their
recorder for the bearing 1fetals that is calibrated properly.

The 1* engineering shall ensure that the equipment for measuring the temperature are
all in good operation. He shall report to the chief engineer with an abnormality report
immediately where any abnormality is found.

4.3 Consumption rate of lubricating oil

O]
?

The General Manager is responsible for providing the equipment for measuring the oil
consumption rate that is calibrated properly.

The 1* engineer shall ensure that the equipment are all in good condition. He shall
report to the chief engineer with an abnormality report immediately where any
abnormality is found.

4.4 Wear-down of propeller shaft bearing metal

(¢))
@

The General Manager responsible for providing the equipment for measuring bearing
weardown at the after end of the stern tube bearing that is calibrated properly.

The 1* engineer shall ensure that the equipment are all in good condition. He shall
report to the chief engineer with an abnormality report immediately where any
abnormality is found.




Preventive maintenance manual for propeller shaft

Chap.5: Periodical oil sampling 5
and analysis

This chapter is prescribed on the procedures how to take a sample of test oil regarding to the
preventive maintenance system for propeller shaft in the ship “NK Maru”.

51

5.2
)

@
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Sampling of test oil

The 1* engineer shall take a sample of test oil at least every 6 month. The sample shall be
taken out by about 200cc into a specified bottle after being drained to the extent as it seems
to be fully uniform, and then the sampling date be marked on the bottle.

Recording of necessary data

The 1* engineer shall record the following in the specified form(attachment(D) at each
sampling and submit the oil sampled with the report to the chief engineer.

(a) Sampling date

) Circulating oil temperature

() Bearing metal temperature

(d) Oil brand

(e) Service hours of the oil

® Oil quantity

(&) Oil consumption rate(l/da

(h) Bearing weardown measur: e survey
The chief engineer shall give his op on the lubricating condition from the data of each
parameter monitored except a al 1 in the sheet specified above (1) and send it

with the oil sample to the

evalua ononthe.wholeparamcwrsinthesheetabove (1), and
| the analysis records to NK with deseription of counter

/. When analytical values are beyond their cautious limits

1 direct re-sampling of test oil and re-analysis for all

specified in the chapter 6 ¢ sha
analytical items .




Preventive maintenance manual for propeller shaft

Chap.6: Monitoring of each
parameter

This chapter is prescribed on the procedures how to monitor parameters concerned regarding to
the preventive maintenance system for propeller shaft in the ship “NK Maru™.

6.1 Kinds of parameters

Parameters to be monitored are as follows;

(1)Analytical items
(a)Water content
(b)Chloride content

(c)Bearing material and metal particles contents

(d)0il aging(registance to oxidation)
(2)0il consumption
(3)Bearing temperatures
(4)Wear-down for oil lubricated bearing
6.2 Criteria for parameters

Standard , cautious and abnormal value%‘%as follows;

Q 3 ard Cautious Abnormal
- V. (max.) values (max.) values (max.)
Fe (ppm) O\ ~_ 50 ‘
pon I
NG | iccuh | o timescach
P N G\ | g0 | Seoddvalie | sandardvale
Infrared Resistance ". B5pum,
_ ‘ Abs.unit/cm ., o
4.0 6.0
Wear-down for oil lubricated bearing 01 03 0.4

(mm)

6.3 Monitoring of each parameter

(1)The 1* engineer shall keep watching the bearing temperatures at sea. In case any alarm
is issued , he shall investigate into the cause and take a note of it in the logbook. When the
lubricating condition is judged to be abnormal beyond the specified limit, he shall record
it in an abnormality report and report to the chief engineer .(refer to the attached sheet

@)

The 1% engineer shall be responsible for supplying of stern tube lubricating oil , checking

it up and recording the oil consumption every 10 day.
(2)The chief engineer shall monitor the bearing temperatures and oil consumption to be

watched by the 1* engineer appropriately and direct him to take a suitable counter action

to any abnormal condition reported after investigating the cause of the abnormal

condition based on the past records, etc. and report to the ship master, too if necessary.




(3)The chief engineer shall submit the abnormality report to the General Manager and ask
his confirmation or an additional instruction from him ,if any. The chief engineer shall
report to the ship master depending on the necessity and implement the additional
actions. In case any monitored parameter is found to be beyond the abnormal value
specified in 6.2, the General Manager shall investigate the cause immediately and
prepare for necessary maintenance or survey to the system.

(4)The General Manager shall verify that there is no abnormality on analysis results of
sampled oil forwarded from the test laboratory by taking into account the past records
concerned and information from the ship side, and submit copies of the report to the chief
engineer and NIPPON KANI KYOKAI after providing his estimation on it. In case any
analytical item on the records is found to be beyond cautious value, the General Manager
shall direct re-sampling and re-analyzing of test oil for all analytical items to be carried
out immediately. The General Manager shall direct the chief engineer to take a
counteraction in case judged to be abnormal based on the analysis results or non-
conformity reports submitted from the chief engineer, and report to NIPPON KAIJI
KYOKALI on the case and prepare for a necessary occasional survey.

<

N



Chap.7: Onboard audit and
general inspection

Preventive maintenance manual for propeller shaft

This chapter is prescribed on the procedures how to implement onboard audits and general
inspection for ensuring that proper maintenance is being kept according to the preventive
maintenance manual regarding to the preventive maintenance system for propeller shaft in the
ship “NK Maru”.

7.1 Onboard audit

(1)The General Manager or a person designated by him (hereinafter referred to as “a
responsible person”) shall ensure that proper maintenance is being kept onboard the ship
at each docking survey according to preventive maintenance manual and check it up with
a specified sheet. (attachment(®)

(2)At auditing , the responsible person shall record audit results in the checklist and direct
taking necessary corrective actions depending on the results , after getting confirmation
of the chief engineer and the ship master on the results.

(3)The chief engineer shall be responsible for implementing corrective actions and try to
complete the corrective actions as soén as possible.

7.2 General Inspection
(1)The responsible person shall ensure

10 abnormal condition on the system

concerned by doing general hﬁectio ecking the past analysis records , the

records of each parameter moti c-bearing wear-down reading. (attachment

@) In case any abnormality is fo , he shall prepare for undergoing complete
eSSar ce immediately , after making a non-

ng\to NIPPON KAII KYOKAL

confirmation of the chief engineer and the ship master and submit the report to NIPPON

KAIIKYO




Attachment()

Stern tube oil record : No.:
Name of the ship : CNo.:

Sampling date of test oil :
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Bearing wear-down ( top / bottom) ( mm ):
(Opinion of ship side)

<

N

Chief Engineer
‘ Date :
(Comprehensive wnsible person based on analysis results)

General Manager Chief Engineer

Attachment : Oil analysis record No. :



Attachment®

Abnormality or Nonconformity Report No. :

Name of the ship : CNo.:

Date :
Description of abnormality or nonconformity

1" Engineer

Corrective Action :

<

A Q\

\\ Chief Engineer Ship Master
[— Date :

Confirmation m&@mcﬁons by the responsible person :

General Manager
Date :

Chief Engineer Ship Master




Attachment®®

Check sheet (Report) for onboard audit and General Inspection No.:
Name of the ship : Cno.:
Date audited : Place audited :
(1)Are all staff concerned familiar with
the manuals and are the manuals
| _beingkeptproperly? ________ | __________ ]

(2)Are reference codes such as NK

e e o e o i A S —— — —— A o———— — s i o o [l o o — — —— —— ———————— —— —— ————————————- — —— ——— —o—

(3)Are bearing temp., circulating oil
temp. and oil quantity being recorded
in the logbook properly?

And are all the values being
monitored checked on their
abnormality and investigated , if

| _necessary? _ ____________

(4)Are stern tube oil records being made
and kept onboard properly?

And are the responsible person’s
direction being confirmed and O
counter-measured by the chief

(5)Are calibration records for
measuring or testing machines bej

| _keptproperly? _____ A\ __\})

(6)Are the abnormality and

nonconformity reports being
?

(7)Are there any abnormality as results
of verification of each record of
parameters monitored and general

| _inspection? _ _ ___ _________ e ]

(8)Others

Audit results and direction of corrective actions :

General Manager
Date :

Chief Engineer Ship Master




