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GOVERNMENT OF INDIA

FIRST MATE OF A FOREIGN GOING SHIP (PHASE - I)

FUNCTION: CONTROLLING THE OPERATION OF THE SHIPS & CARE FOR PERSONS ON
BOARD (Management Level)
PAPER: - NAVAL ARCHITECTURE PAPER - I

TIME: 3 HOURS PASS MARKS: 120 MAX.MARKS: 200

NOTES:

1. All questionsin Part A are compulsory. and carry 30 marks each
2. Attempt any four out of five from Part B. (Each question carry 20 marks)
3. Wherever applicable, sketches should be drawn to support the answer.

PART-A

Q.1. Ship Stability- Numerical (Application of Simpson’s Rules, Grain Stability)

Q.2. Ship Stability- Numerical (Trim, Dry-docking, Grounding with fixed data)

Q.3. Ship Stability- Numerical based on Ship Stability Booklet (List, Trim, Dry-docking, Grounding, Intact stability
requirements)

TOPICS TO COVER;
A) M.V HINDSHIP — LIST & TRIM
B) NORMAL VESSEL & BOX SHAPED VESSEL
C) SIMPSON’S RULE
D) DRY-DOCKING
E) GROUNDING
F) GZ CURVE

Q.4. Ship Construction- Sketch. (Page 12 to 32)

(Construction of W/T bulkheads and.its attachments to sides and tank top, How water tightness is maintained when bulkheads are
pierced by longitudinal, beams or pipes, Arrangement of power operated sliding W/T door, Hinged W/T door and means of
securing them, Ramp doors of Ro-Ro ships, Ship side doors)

4.1) Draw and label allparts of a transverse plane watertight bulkhead showing its attachment to sides and tank
top. (6 times)

4.2) Withrespect to the transverse watertight bulkheads fitted on ships.
a) Sketch and label one such bulkhead showing its attachments to the sides, top and bottom. (5 times)
b) Functions of transverse watertight bulkheads.
c) Regulations for the testing of such bulkheads.

4.3) Sketch and label a collision bulkhead. State requirements regarding positioning and piercing allowed of collision
bulkhead as per SOLAS. (6 times)
(OR),
Sketch and describe a collision bulkhead. State its principal function and location in the ship. (2 times)



4.4) Sketch and label a diagram of watertight corrugated transverse bulkhead and discuss its construction and
functional aspects. State the advantages of corrugation. (2 times)
(OR),
Sketch, label and describe a corrugated watertight bulkhead. Explain the function of bulkheads, and their number
and location requirements. (2 times)
(OR),
With sketch of a corrugated bulkhead, show its connection with the shell Plating and deck. (2 times)

4.5) a) Draw the horizontal sliding power operated watertight door fitted on a ship.
b) Enumerate the SOLAS requirements for these doors on ships. (11 times)
c) Describe their testing procedures as per SOLAS.
(OR),
Sketch and label a power-operated horizontal sliding watertight door. Describe its method of achieving water-
tightness on passenger ships. (3 times)
(OR),
a) Sketch a power operated watertight door. d) Enlist the routine inspection requirements to ensure the trouble
free operation of these doors. (4 times)
(OR),
b) List the SOLAS requirements for power operated watertight doors on passengerships.

4.6.a) Sketch a hinged type watertight door showing securing arrangements to ensure water tightness.
b) What are the different categories of watertight doors?

4.7) Sketch and label Bow door (side opening) of a RORQ Ferry. (2 times)

4.8) Draw and label the ramp/stern ramp of a Ro-Ro ship. (5 times)
(OR/AND),
Sketch and describe the arrangement of ramp doors of Ro-Ro ships and its effect on ships stability. (3 times)

4.9) Sketch and label the mid-ship section of a bulk carrier.

PART B
Q.6. Ship Construction<Theory (Page 12 to 32)

Ship Construction: Rules and Regulations for Bulkheads, Watertight doors, Condition Assessment Scheme and Condition
Assessment Programme

6.1) a) Write short noteson: i) Water tight ii) Weather tight iii) Oil tight
b) Describe testingrequirements of main W/T compartments on cargo ships. (5 times)

6.2) Describe the SOLAS requirements for a transverse watertight bulkhead of a cargo ship.  (a) Minimum number
(b) Location (c) Initial tests (5 times)
(OR),
State the SOLAS requirements regarding:
i) The minimum number of transverse watertight bulkheads on ships (5 times)
ii) location of the collision bulkhead. (3 times)

6.3) Compare the advantages and disadvantages of plain and corrugated bulkheads. (2 times)

6.4) What are the special strengthening arrangements provided for the bulkheads bounding the tanks for the carriage
of 0il? (2 times)



Q.6) a) Explain SOLAS regulations of piercing of Collison Bulkhead.
See Q. No 4.3 (2 times)
b) Sketch and label a transverse corrugated watertight bulkhead.
See Q. No 4.4

Q.6 a) What are the regulations for the positioning of the collision bulkhead?  b) What are the special strengthening
arrangements provided for the collision bulkhead compared to bulkheads fitted elsewhere? (3 times)
(OR),
a) Describe the rule applicable regarding location of collision bulkhead. b) Why and how is collision bulkhead
specially strengthened. (2 times)
See Q. No 4.3

Q.6 a) Sketch and describe hydraulic closing Watertight door. b) List and explain SOLAS requirements of watertight
doors of cargo ships. (2 times)
See Q. No 4.5

6.5) Explain the rules regarding number of openings in passenger ships and W/T door.

6.6) State the hazardous conditions for the ship when the watertight doors need.to be closed:

6.7) Describe the systems for indication and monitoring of bow door operation on board Ro-Ro ships.
6.8) Describe with the aid of a simple sketch, securing and locking arrangements of bow doors on ships
6.9) What is cofferdam? Where it is fitted and what are its functions?.(3 times)

Q.5. Ship Stability- Theory (Page 34 to 47)

Ship Stability: Effect of density on trim, Effect of beam,freeboard and length on GZ curves, Effect of shift of weight on
GZ curves, Dry-docking

1) With reference to the International Code for'the Carriage:of Grain in bulk explain: a) Intact stability criteria as
applicable to ships carrying grain in bulk. b)Volumetric heeling moments and its effect on stability. (12 times)

2) State the intact stability requirements.for cargo vessels.

3) What are Cross Curves of Stability. How are they used in stability. Calculations by a Chief mate of a vessel. (2 times)
4) With the help of suitable diagram, explain how can initial GM be obtained from Curve of Statical Stability.

5) Draw and explain the Curve of Statical Stability for a listed ship and the ship at angle of loll. (2 times)

6) Explain what is.Angle of Loll and its corrective actions.

Q.5 Draw a sketch of statical stability curve for a vessel which is at an angle of loll. Also suggest the remedial action to
be taken explaining the reasons for same.
Write joint answers from Ques 5 & 6

7) Explain.with neat sketches effect on GZ values because of a) Vertical shift b) Transverse shift of cargo on-board a ship
(OR),
Q.5 Discuss the effects of shift of cargo on the GZ values & GZ curve of a vessel.

8) Describe the effect of the following on GZ curve of a vessel. a) Increase of beam b) Increase of freeboard c) Vertical
upward shift of vessels centre of gravity. (8 times)
(OR),
Discuss the effect of change in Beam and Freeboard on the GZ curve of the ship. (7 times)



9) Why and how does the trim of a vessel change when she goes from: (a) SW to FW (LCB > LCF) (b) FW to SW (LCF >
LCB) (4 times)
(OR),
With neat sketches, discuss the effect of Change in Density of the water in which ship is floating on the Trim (3 times)
(OR),
Explain with suitable sketches the change in trim of the vessel when she goes from water of lesser density to water
of higher density provided a) LCF > LCB b) LCF < LCB.
(OR),
How would the trim of a vessel change whose LCB = 73m & LCF = 74m change when she goes from FW to SW.

10) Discuss the effect of change in the Density of water in which a ship is floating on: i) Trim ii) GZ values iii).LCG (3 times)
11) Explain: a) Critical Period b) Critical Instant c) Declivity (3 times)

12) a) What are the reasons for desirability of dry docking with the small stern trim. b) What/precautions will you take
for dry docking a loaded ship. (3 times)

13) Explain why the values of trim and metacentric height in the freely afloat conditions are important when
considering the suitability of a vessel for dry-docking. (3 times)

14) Explain how the values of following parameters change with change in vessel’s draughts: i) KMT ii) LCB iii) MCTC iv)
TPCv) LCF (3 times)

15) A vessel on her voyage has inclined unexpectedly by 5°. Discuss.the various possibilities for this condition.
16) GM alone is not the adequate measure of the stability of the ship. Justify the above statement with sketches.

17) State and explain the condition necessary from the stability point.of view, when carrying out routine drydocking of
ship

Q.7 Surveys and Certificates (Page 49 to 64)

1) Write short notes on the following:.a) Harmonized System of Survey and Certification. b) Condition Assessment
Scheme. c) Enhanced Survey Programme. (4 times)

Q.6 Describe the objectives and main features of the harmonized system of surveys and certification, and list various
certificates covered by this system.
Write answers from.Ques 1.a

Q.7 a) List the advantages of the Harmonised System of Survey and Certification. (6 times)
Write answers from Ques 1.a

2) Enumerate various types of surveys and draw a diagrammatic arrangement of various surveys as required by
harmonicsystem of surveys and certification. (2 times)

Q.7 a) State the main features of the HSSC? State the circumstances when you will call the surveyor for additional survey?
Write joint answers from Ques 1.a & 2

3.a) Explain the need for vessels to undergo CAP Survey. (3 times)

3.b) Discuss as to how the Condition Assessment Programme differs from Condition Assessment Scheme. (2 times)
(OR),
Compare between Condition Assessment Program and Condition Assessment scheme. (2 times)

(b) Write short notes on Condition Assessment Scheme (CAS). (4 times)
Write answers from Ques 3



4) For which type of ship is “The Enhanced system of survey” compulsory? Briefly describe the system. (3 times)

Q.7) Explain what is "Close up inspection" and "Critical areas" with reference to Enhanced Survey programs. Describe
the contents of "Documents File." (4 times)
Write answers from Ques 4

Q.7 With respect to Enhanced Survey, explain the following: a. Critical Areas b. Suspect Areas c. Close-up inspection d.
Substantial Corrosion.
Write answers from Ques 4

Q.7 a) Explain the Enhanced Survey Programme for ships? b) Describe: i) Substantial corrosion ii) Close upinspection
and iii) Frequency of bottom survey / inspection as per Enhanced Survey Programme.
Write answers from Ques 4

Q.7 Explain how the “Enhanced Survey Programme” has been helpful in making the ships safer.
Write answers from Ques 4

Q.7 i) What is an Enhanced Survey Program (ESP)? ii) List the surveys carried under the HSSC and explain the scope of
the Annual Survey?
Write joint answers from Ques 4 & 2

Q.7 a) What is enhanced of survey? To which ships does this system apply? b) What documentation is done on board
with respect to enhanced system of survey?
Write joint answers from Ques 4 & 5

Q.7 Discuss the main features of ESP while explaining the requirements for inspection and surveys carried out on
double hull oil tankers.
Write answers from Ques 4

5) How the flag states ensure that their rules and regulations are effectively enforced on the ships registered with
them? (3 times)

6) State the objectives and features of ESP.with reference to: a) Age of the vessel b) Access to the Surveyor c) Coating
Condition d) Owner’s Responsibility.

7) Describe the procedure for preparingthe vessel for (SAFCON) safety construction renewal survey. (5 times)
8) Explain process of preparing for Safety equipment survey of your ship

9) Under the Harmonized system of surveys & Certification explain how will you prepare you vessel for an annual Load
Line survey? (2 times)

(OR),
Q.7 Briefly describe the scope of initial, annual, intermediate and renewal surveys for loadline certificate.

Q.7 a) Describe the frequency of class surveys? How would you prepare your ship for Load line survey? (2 times)
Writejoint answers from Ques 2 & 9

10) List out the various items to be opened and examined in dry dock as part of classification society surveys.
11) How will you as Chief Officer, prepare the ship for special survey?

12.a) What are the survey requirements for an oil tanker undergoing 3rd special survey? b) What are the preparations
to be carried out for the above vessel prior to the commencement of the survey? (2 times)

13) List the certificates required to be carried on board an oil tanker in addition to statutory & mandatory certification
carried by cargo ships.



Q.8 Welding (Types, Faults, Tests) (Page 66 to 78)
1) List various types of welding. (2 times)
Explain manual metal arc welding, with precautions to take: Ans from 1.1
Describe the process of gas wielding, with the help of a neat diagrams (2 times): Ans from 1.2
Write short notes on: i) Submerged Arc welding: Ans from 1.4 ii) T..G. welding: Ans from 1.3 (2 times)

Write short notes on: a) Thermit welding: Ans from 1.5 b) MIG Welding: Ans from 1.2
c) Importance of flux in welding: Ans from Ques 2 (3 times)

Compare the Submerged Arc Welding and Manual Metal Arc Welding processes. (2 times) : Ans from 1.2 & 1.4
Describe and compare the TIG and MIG welding processes : Ans from 1.2 & 1.3

2) What is flux? What is the purpose of flux in welding? (3 times)

3) Describe with sketches, the various types of weld ‘Joints’ (2 times)
Write brief note on butt, lap and fillet weld with help of suitable diagrams (2.times): Ans from Ques 3

4.a) Describe various types of defects that could be found in welded joints, with.sketches as relevant. (3 times)
b) Also explain their causes and how they can be minimized by good welding practice.
(OR),
List & describe the main causes of faults in welding and show how. they.may be overcome by good welding
practices. (3 times)
c) Describe the destructive and non-destructive methods of testing welds (3 times)

List the various defects in welding. Explain any one of them: Ans from Ques 4.a
Describe four types of welding defects and preventive measures: Ans from Ques 4.a

Write short notes on weld faults? (2 times) : Ans from Ques 4.a

ii) Incomplete penetration: Ans from.Ques 4.a iii) Undercutting: Ans from Ques 4.a

List the causes and remedies for the following types of weld defects: i) Lack of fusion: Ans from Ques 4.a
(5 times)
iv)What is the purpose of fluxiin welding?: Ans from Ques 2

Describe with sketches various types of defects that could be found in welded joints and what are the remedies.
Write Same as Question 4

State how these-defects can be' minimized by good welding practices. (3 times): Ans from Ques 4.b
a) Describe submerged arc welding? : Ans from 1.4 b) Describe the various welding faults: Ans from Ques 4.a

Q.9 Describe the faults that can be found in welds and describe the methods of testing of these faults. (11 times)
Write joint answers from Ques 4.a & 4.c

Q.8 a) Describe three types of automatic welding process used in shipyards. b) Describe three types of welding defects
and preventive measures. (2 times)
Write joint answers from Ques 1 & 4.a

5) With the help of sketches, write short notes on: a) Edge preparation of plates for welding b) Tack welding
c) Measures adopted in minimum distortion d) Back-run

6) How effective weld penetration is achieved while welding thick steel plates? (2 times)



Q.9 Corrosion/ Painting (Page 80 to 93)

Q.9 (a) Sketch and describe Impressed Current Cathodic Protection system used on ships. (b) Compare the merits and
demerits of Cathodic protection system by sacrificial anodes and ICCP system. +7

Q.8 a) Explain corrosion cell with regards to galvanic corrosion. b) Sketch and describe an Impressed Current Cathodic
Protection System (ICCP). +4

Q.8 Describe the principle of cathodic protection system against corrosion. Explain various methods used on board
merchant vessels. +1

Q.9 What is galvanic cell in terms of corrosion? Describe SACP or ICCP methods of corrosion prevention. +3
Q.9 ii) With the help of a neat diagram, explain the ICCP method of corrosion prevention on board‘ships. +1

Q.9 a) Describe different types of corrosion taking place on board ships. b) Compare sacrificial anode protection to
Impressed Current cathodic protection ICCP. +1

Q.9 i) What is the objective of surface preparation prior to painting? List the methods of surface preparation? +2

Q.9 Describe a typical paint scheme for: a) Main deck including fittings b) Superstructure c) DB tanks internal d)
Forepeak tank

Q.9 a) Describe the components of marine paint and their importance.#1 b) How will you calculate the wetted surface
area for painting.

Q.9 Describe how corrosion is controlled on board the ship under following headings: a) Protective Coating b) Cathodic
Protection +1

Q.9 a) Explain the structure of paint and purpose of each of.its constituent. b) What is the importance of Material data
Safety Sheets?

Q.8 Good understanding of the Galvanic series of metals is vital for protection against corrosion. Discuss its application
in context of shipboard measures employed in preventing corrosion of ship’s hull.

Q.9 a) Describe the methodology of selecting a suitable protective coating for different areas of ship in order to
minimize the effects of marine corrosion.b) Describe the painting scheme for weather decks. +1

Q.9 a) How improved design of a ship andits' various structures can help reducing corrosion? Describe with suitable
examples.

Q.9 a) Differentiate between corrosion and erosion. Enlist different types of corrosion on board ships. b) How does the
cathodic protection help reduce shipboard corrosion? +2

Q.9 What are the various methods of controlling corrosion on board? +1

Describeswith a neat sketch, the Impressed Current Cathodic Protection method of corrosion control with its
advantagesand disadvantages.

Q.9 Write notes on: i) Power tool cleaning ii) Sacrificial anode system of corrosion control iii) Corrosion cell

Q.9 Describe a typical paint scheme for: a) Underwater areas and flat bottom b) boot-top area c) top side area d)
ballast tank interior

Q.9 a) Why corrosion prevention non ship’s structure is very important to ensure safety of life and marine
environment? b) What are the different means of corrosion prevention adopted for the ship’s structure? +1

Q.9 Write short notes on the following: a) Sacrificial anode b) Cavitations c) Corrosion d) Safety precautions when
using paints



Q.4 & 6 Ship Construction- Sketch & Theory
(Page No 12 to 32)
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Minimum, number (10-imel)

ANs:-

(i) Cowision puLKheqal at forward. end of the ship

(i) Aft peat buukhead at Oft end of the ship-

(1) Transverse buihesd fwd & aft of macvndy space 1o Jepefam from

(

Alomodahion & COWO spaces.

Note: Jf design perm/f&/me aft pears bulkheade may be combine with |

04t blKhead, of machinery space -

(iv) Sufficient number of transverse woderhght buikheod, vequived 1o

Sub-divide the ahip 1o waierﬂ,qhi compartment §udn that —me,c/ood; /7( 3
of ary one Compartment will not endanger the ship's busyany ant. ©

610!0'(/%

Y

Locadion Of (oUisioN bulkhead, (8 4imés)

ANS:-

Some @ Qués 4.3

L test (5 -times)

Angs

Some as Qubl 4.2-¢ a
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P
» COLLISION BULKHEAD
: 4-3) | SKetth and. (el . couision butkhead. - State vequivements regarding
: poarhomﬂ,q Md, prevcing auowed. of CoWSIOn bulkhead. as pex SOLAS ( 6-imey)
> (OR),
. SKetth and, deaonbe g colsion bukhedd - stode fts pnnup/e fwdion
: oNds Locohon in-the ghip (24imes)
y  AmM- ¢ T PLAN VIEW
(
) ’ f/'/ 2 yptudoat
: Upperdeck
Sﬁﬁg !QrS e \ - L o ﬂe’\ or
. |
: BYadKes ; B,,-' e
) : BYqoRZt
. _—r
: mg;/x‘l " ~ Stiffeney _ﬁ‘
b L
b
' side :
| shet <\ i
. |wion A
; . { | iriates
: i

' : ElevATIoN _ﬂL
) ! — VAIVE 1
' il § i L,_,_J-_/ 18
, T F _
) f L \\ L
\ - ___(r - ‘ & i \5
' T
) ___COUAR PLATE \’ } L
| ] [ _
| :l di 5 L%_g

golaa reqwremerw for _collision buw»eaob ol

SOLAS 11-1/12 L

COLUSION BULKHEAD

tEvery Mhp Shaw be friteds wrth & couision bukhéad at e forwasd, -

end
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 Coision butkheod shaik be wotBtgne upfo the butkhead deck 01

passeger Swp-

. COWSION butkheads shatt e waterﬂ(ght upto m{ree/boamt deck. on

Corgo Ship-

The butkhead. shaw be located:

> not LY thon 51 of the ength oY L0m from the foyward perpendic o'

Whithevey IS (855

- not move than 81 of the Leﬂﬁﬂﬂ 0¥ S| of leNgth+3m from-the forward/

perpendiullay, whithever is greater:

“The Aip Sholid, be able 10 sunive any damage fovward, of he

(

cosion bukhead.

+ No lo0rs, Manholés, Qs opervng oF venilafjon duds are Quowed. 1‘0

- The cowsion bulkhead may be pierced by not move. than one pipe o

&=
be. fited, on couision butkhead. e
;
(t-d

dear wih (quid in forepeak tank-

 NO floages Qe upwed at Hhe (oussion buukieod & Hhe penetration e«

pIece Should. be welded, o+he colision bukhead vith a collar plate. & -

ri

A vawe dhowld be provided with showd b akle 10 be Yemately

pperated. fxom above the bWkread dec of passenger Shp a/;atfxeeboa@

deck of cavgo Shp-

- The vawe should. be nomaty closed. Any faiuse will make the

vawe 1o close ammaﬁccug/

CONSTRU CTON-

< Colsion butkheod is uAuauua plam waiefﬁgM bulkheod

RLRERIE

It s mownteds on WAL ﬂght {1007 ot the pottom.

The. bulkheads is made of Several honzontol HYaKe or p |ating mcreaamg

in thicknew from 10p 1o the boffom .

3

- BWkhead IS supported b;/ vertical shffeners wiHh veduced AF&(J/)/g—fo &

nurease the strength-

vw

» SeweraL honzontal Mnf)ﬁel plates are wed. of equay distanes fo counter parting

The stiffeness are brackated. 4o he 4ingers gnd deck piote

- The penetyation fov the fovepeak. 10Nk bayast vne is made waferﬁ,q/nt

by wing a collar plate.

$1wvw
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CORRUGATED IWATERTIGHT BULKHEAD

FYOT W TR T ey A A

C)

(@) Secton hrough con%godim

(b) Elevadion of buKhead

(1) Plon view of covugadion

)

|

|

| 4-4) | SKetch onds (0beL g disgyom of woptertight covrugated tramvene bulkheal
| 0N USCUM tS construction and funchonal aapeds- state the advantages |
| of conugation (2-4ime)

) (OKR)

' SKetth, [0oeL Onds dBsbe g CorTugated. wWOTEitght bukhead - Explanhe
: fu/)chon of bWkhead,,and thelr NUMber and. (ocedion Yequrements.(2-times) |
| ©", |
b Wih Sketch of conugated bukhead, show is connection wrth the dhew

f plating and. dew (24imey)

' AU | Conugated water Hight  butkhedd,

; N\ Upper sHool | saddle Tak

) AN Ny

) Access L | | \ I W:

. | i R T N T

) ; ! ‘ CORRULATED | K

. | { INATERTIGHT I

’ ‘ T BUUHEAD | i

N S L i

' BRI I |

, | IR o o

» V4 |

4 | LOWER STOoL S

2 / L &

. . U Toehet furie 0L 0 T I akes TN

' o AL ST —
J & () =

| B s

g

:

2

F

)

g

L)

L)
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Construchon 3
* Corikgedion (or Swedgey) @re weds 10 eyminate the need for shffeness &
k SMHCfef 2
* A Coméqatedv plode, will be stronger along the direchion. of COrTugodion.
For s 7eapon , veXficaL (OrTugation are prefered {or transverse wates =
Tight bukhead. =
-Angle of corm{qawon 1S ULy QoUW 45 dégrees ;

- FOr SMall ghips, bULKNEA mMaY be durectly mownted on tactop plating

onds uwNdesside 07[ +the. upper deck

0N Lar/ya dhp, bulkhead i umau% mounted. between upperaoctwwef

&H00L ¢ pacss -

- FOY Largeumps/ diaphram pjates (Sma singer plate) may be wed

between fhe wmgaﬂon 1o provide 4trength-

Fun chion :

“The pY)’YZGﬂ/ ffdﬂ(i?()/) U 10 divide @ ship into woder- hgl«t compartment

- To pnhand uctural strength

*To provide, - buiit Sﬂﬁ%en Withoud the. need. fol seperate. stiffeners-

- T0 voduce, the numeer of welded, Miffeness and. Ci0Y bean-

-To fasulitode eqyer mantenaace helps in better cargo dishaige & washing.

NUMbEY & +helv (ocodon.

N B cormer

- Located. between caigo holds-

+ (0N b8 Pansvese(ACI0N Hhe ship) OF (o/gitudnal (awng the ship)
cUsualy 1 conugated, butkhead between each hold
v L

I 0il tankey

- USed. p wigitudnal bukhedol 10 SEperte port & stbo Wing ks

- Used in prpnsveise direction o Sepevote different tank,

- Number depends of] 8ize of Ship & number of cargo tankd -

Hduant@%

+ NO ne@dfoi Qddrfional  strffeness.

+ EQsier10 clegn g inspect

+ MoYe $17egth wih (ess materiol

%iﬁ?ﬁmvﬂﬂm??vvvwvvmvvv?xvv?v?wvvv

+ Betfer space wpgge 1N OO tanks or hojds:
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6-3)

Compare the adugntoge and dugaventoge of pian ands Loy atec

bwKheads (2-times)

ﬁ/’)tS'

[tem

Plon

(CoTTUgated,

Shength

o increase the. stiength, plate

&‘V&’)gﬁx Comed from comuganon

Hhycness should, be inCreased &

shape rtelf-

,sm‘fmex $pacing dhould. be reduud

Heauier due 10 Stfeness and

Weight

} more steel

Lghter @ no stiffeners are
vequyed.

Constyycton

‘More complex-nged fiffng ands

Simples and. fapter 10 fabiicate.

we(ajn{y of Shffeners.

Cost

High due 1o exta matenol k

mMarginol diffexence, i stool

i

- Labow

SPaces oxe. uped, at Hop & boffon).

Cargo capacly

MOXimum gmm capaog 1S

Recuced by stool $pacts and.so

aw0ble mdud!’;q utiple point

not wectvbﬁ VI CLs.

{or Laﬁméy

Cargo opergtion

LiKelyhood of carg resaue
¥ Y

Faster loading, discharging cléansy

b gas freery-

Inspetion A

DHfictt due 1o muhpe cornes |

Easy - no hidden COYNEIS, srdth |

ceany

‘ swfacea

Mantenonce

Dueto musdiple abrupt Corness,

" Due o -thelr Hush k smootn

doffi uy in Suiface prepaadin.

\ Surface and he ansene of obrupt

LOC(lUZQd/ §tress coneentyadion is

cormex, suxface prepuradion i

highes” and_ so (e3¢ vefention of

easier and. retention of cophy i |

|

coating.

(oger

64

What are the speuak mengwun;/ Qrvangement provided for-the. buskhead,

bounginyg the tanks fov the’ carraige of oit”. (2-4me)

Ans -

The speuat shegthenng anongement provded gre @ follows: .

(@) Corvugoded butkhead. Same @i Qu& 4.4

(b) Weh fames & gvdess . Provded on deck L borfom sides to support butkhead. ploding

(c) BYQCKRES . BYGLKeSs e fiftecl afHhe omers where bulkhead, meet-ak top o7 Sipsde

(d) Anti- covvasion coading: Innex SUrface of oil 10Kk, buikhead: ase codteds wrth
epoxy - based oL vesIStOt point-

9QOUUNQUUU8”““@"UU"'U"?""U"'UI"."-""ﬂ'
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Powex operatec duding WaLeHght door

4.5-a) Drawd he honizontar sliding power operated. warerfight asor f’!;‘fﬁw 1
on @, p (11 1mek) (*T o Eem Dec
ANS - i - e
N 3) |
if&bgnaaue HANDGERR. s e ral OPERMTED &
AR A e = S ———" @
' ™
I #
- ] = b "”*\QT:L\_(—WI ﬁ
| eemanill L 1§
S i flnf—‘)—/ s S
o | grONGE 10 A 1] { j
| POOR NUT 1 i
DPDOR | «
DPEN|NO : -
s it .
Stedl onUg Y ST S—HANI WHEEL =
——OOR. FRAME . ¢
‘ - £ ﬂm ‘:Dj MTCTEX WHEELS E
| i :
| = 7
, UL 10— ¢
0 L S o) P
¢
b) | Enumerate the SOLAS Tequivement {ov these doox on ships (11 -ime)) ;
Ans-| SOLAS 1I- L[ Reg 43 3

'B/ew ope/un,q N wWotertight bukhead below the bukhead. of paveye g

e\ &

Ship”shotd. be provided. wih means of closing-

« All (/Oaieﬁwht dpoxs pyovided as meons of closing showldbe of power €

opexaded Aidin Y 4pe (P03

- Eath POS WIT dpor ShauL have o verticar o honwmtal mohon.

vAll POS WIT door Shatl be copable of beng closed

Squmh«ﬁ

> (ocay ands menualy

-> Remotely by manuaL aroqgement from apove he bukhead oLk

> All door Simuttaneously from she femote k cemval opemﬁf}y cons0le

located, on the /\J(w/(qodwn onage -

-\.i.qm.dnﬁ
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‘AL POS INIT doors shauk be capable of beiy closed s/mmmeamy( from

\Ux

_the naw/]afm,g bndge in not more than 6o sewnds with ghip a,on(yht

*The meons Of C/OS//W wafem(ght door Should, be Operdﬁo'%d/ WIHh 4hp

usted s en‘herway/ and woith the vwoader floving through the door o

Stodie nead. of I4m .

“The LOCaL Controll for WOLEItight dodr shaw ée (ocated. cose o e door

bul Suth that the yrehood. of domage i case of ﬂood/'g Pill be munimized

*The, wafeﬁ)ﬂht Aooxs k controld munt be jocatéd. /qfeajgx +hon {5 ov 20/ of

e bredaih of the sp from chip Side-

» The maximum clear gpenng pf  pOS 7;//)& WT door shQulel be Umited +o 1 2mtr

“ Tt Sholtal be possibie 40 Close thede doors {rom einer side locasly & manuaty

101 .

IN not move han 4o seconapr Aih Ship upn,yht

*AN indicator console Wrth augio/visual alam showlds be frtted wcméy o4

WL as on nawgahon bndge

- The indicator shoute provide following

> POWer Supply and- powes fpilue

> DOOY Open O Closed. iNdicadion

> Common master control Switth on bidge to close au door Simultaneousyy.
> Earth foulwse [ Grounding alarm (short cireuit)

* Each door shaut be fitfecl on audso/visual ataym (0cady which woifl Sowd,

Y fLash when he dooi is keing opessded, Yemotel.

*The power <upp| Y Showld, be Aufﬁoeﬂt 10 operate pUL the doors Otteast 3

1imes with adverse it of Is"(close, open & close)

- A single- foiwre in eleddnicat oy mechanical system shoutd. not cause

_ the door 1o opon or operadion of other daors.

,--“-F""tp--‘iP-“‘.P‘e‘?’-..'?'..r‘.“"

Dercnbe. heir tesnng procedise a per SOLAS (41 Himey) (

Methoe of mm,q wajvemﬂhmeﬂ Of POS WT door qye, - .|

(i) Chouk tost

o ¥

* APPly 0 continuos layer of chauk. aioy the- Tubeer goiket 0T metal cortact

suvface of the dgor-

* AOSE Ahe oloor completely and opply presswe by (ocring it
U v e U
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- open e dooY Qffer o few mindes-

+ Inspect e chaks patfern

> [f4he. chauk IS uniforusy vemoved the dool hai good contad:

> If chalfo is intad: in Some aveas, it indscates Ieak

(i) Hose tast

Same @ 4-2-C

(iif) Urtyasone teat

Some W 42-C

ENlist he, youtine inspection requirements 10 eswe 1he Houble free

PYTlTNTITEITYDE!

ppeyadion of these d0os(4-H1mel)

ANS -

nspection Yequiremens 0 enswe the troukle free opexation of these dpoxe =

1

Qe as follows :-

| : ‘ —— .
- Dills for the opevating of water-tight doors, vawes ando dodimg mepatem?

chaiL 1aKe place weery

LB

“In Ship, in whith the voyage exeeds one week, & complete set of =

| ' | | -
operahonak test dnll Shasl be hetds before eaving poit, ond. thereaftey £

one (- wWeeK an,(} va(yacge-

LAl waterhght dooss, both hinged ad powes opevated in watertight q

buwheadﬁ,vin we at Sea, ghaw be operated daly. &

- The waterhght oloots, its mechansm , indicators, AL vawes (Clacing S

of Whith s necewayy 1o maxe compartment waterhght), il vauwe(operr,

0f wheth IS necenary for damage contol Y omedio) Ahaw ke

a2

poriodicay inspected, ar sea. atleast once 4 vegk K

CA Tewrd of opevatibnal test dnil ands inspection yequived by Hhe

Yequlation shail be veorded in the (9 book With Tecord of defed, g

i ohsexved ary

PR T D 1755, 2 s e
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Hinged. tyjpe watertight doos

460 SKelth o nged 4ype watertight door Showing JeaMn,q a;m/;/qmeat
10 (Oj)sum water ﬁ,qhmw
Ans - : e
O | Awm
=

SeeFYSTIRPYINIUNREISOY

PACKING

CHANNEL FOF __

|

/ | |
VN Bl
—>HYDRAUGT e
OPEN/UDSE | | A Hnge

| |
ARRANGENMENT ™
| | 7.'1‘1:0

oG, LERS

TO Lock 0R, UNLY

464

Whot Qie diferent cafegloned of watertight goors!

ANS :-

Different typo of watefﬁ,qht dooit 01 shps -

Type A : Th/s ﬂpe 0# dﬂors may be ft opon and aré 1o be ¢losed on /7

dwvf;q @ emesgenyy.

Type 8 : This WPe of A0S showld be Closed, ands are. made o Yemn gpen

0/)}&/ When personneL, Je womr}y % adjacent ompartment:

Type ¢ < This TYPe_Of l00rS 1S 10 be Kept closed, authetime- It may be

openedd. only for Suffiient Hime_whon peromel are passing Hgh

The door wmparﬁﬂeﬂf

Type D Thi g/pe of doOr 1$ not SOLAS compliant- These dpors Shau. be

-—kuuouow?uv.pvwvvr"'-.-'..'
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23062025 g

&
closed, before the voyage commencel nd- shauk be kept dated. (g

dunn,q ncw,qaﬂon These doors Cannot b u,ogmded 10 wome (@

categoy. 3
tx\/awﬁ,qht doors are further clauified info the following 1ypes : &
H//)//COL ‘Wf& This type of door ave operated by Yotadion. moton aboul he <%

hmgc(}f axis tocateds on the Side or on 1hé top- ﬁ
H//y}ed/ t}/p@ dpor are permitteds munimum 2 meters aboue #e deﬁfzg
Whieh 1 a,boue the dqecpest Lubdpgsion (o adine 4

SUding type (operated. by hand 4eds ony ) :hede pype of dwor are gperuted ¢

b}/ O/JG/UQWUOJ/QQ m Unear motion erher hOWZMMLy Saendyt “

F
or Vezrﬁcauy up and. oo

sumq Hpe (operaded b;/ power and by hand 9ear)” These WP@ of doort are E

curently permited. or use on patserger ship belowthe LUl &

ALek
6-5) | Explan the vTuled Te,qarwn,q number of opevy I pasenges ships kwrdoor
Anst | *The number of operw);}& N watertight bulkheods shaw be veduced to

the. minimwn compafible. with he des ign and. proper working of he

Ship; sotisfadtory megnt shait be provded for closing these openings

i \ e\ \ W6\ \ B\ S0 |\ 0 \ B\

« Whese pipes, SCLLPPQIJ eleccal cavles et are carned, thiough ;/vt

(w’\headi afran/qemm shaut be made o ensuve the (,Oaiﬁﬁ‘?{qht :m‘e(qnf;/

«&11

of the bLuKheddA ' %
- volues not fovming past of 0. piping gstem Shal not be pernutted. (n i
wmemﬂht bULKheads- i 3
+ No dpoxs, masholes, or access openings dre pemvited, in watertight ﬁa/uvefse:
buikheads dividing 0 caygo space from an adjoring caggp <pace- &
. Not more than one door, apart 41om the. dpers 10 shaft tunnels, may be ¢

fitted in_each wateright bukhead 0ithin .5paces Containing the main ) and, €

aw(r(/ou;q propulsion rnadfwoef}/ maum/y boilers senving —the need of

pf()puumfl

\W&ﬁ-ﬁ{
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66)

§tode the hazardoud conditionk forthe dhip when the waterght door

Need 10 be cfosed.

Ans -

The. hazardous condrtion for the ship wWhen the waiefﬁf'ghc Apors need, 1o

be closed are as foljows -

(i) Wwhen #here js resmictod m/w;y

(1) I ports where e port umits off Compuryy_ pilotage omvis:

(ifi) When #he depm of water 15 165500 3 Himes the drcu;yht

() Hgh raffic. dewty

(v) Other facton when e master febts 4t e condinon (s dangerous |

BOon DOOR.

47

SKetdh and. Label Bow doo (side openig) of & RORO Ferty (2-imes)

ANG -

DOOR SECTIom STBP SIDE

T T T T T T T T T T SO RDSNYPPSERSY WPEEOY

HY?RAUUC RAM

[

HINGED TYPE Bow DPENING SIDE DOOR

CLOSED - TOP VIEW

7/
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23 08 pes 81

(=

(§a

(&=

(&~

D00L SECTION PORTSIDE (o

—{&

(W~

o) I B Ca
g s [ ©
= g e
(=

5 €

% =

| o

&

/ ps

& =

OPEMHNG ARM E
% %
g &
.

DOOL SECTION STBD SIDE (=

AYDRAULC RAM =
: =

&

Bkl £

HINGED TYPE QIDF OPENING BOW DODR ;

DPEN — TOP VIEW

6% | descnbe e dgstem for indication and monitoring of bow door operuiion
ON-bodxd. Ro- Ko Jhps-
Ans- | SoLAS -1

+ BOW ooy must be (0Cated gbove he freeboarct ALK

v Bow doov myst be weadhestght

ﬁﬁmvtvvvwv

- A Seperate inner door b 10 be proviged.

« A inner door Shod. alo be weadheright:

O\

The inner dooy Showiel be Jocoted close 40 he. Location of caljision butkhead

“ 1f design permits, the. inney dooy may fovm part of the vehiclg vamp.

xvﬂw-h«kx



28,06 /2005

- Both the dooris must be provideds with -the ol owm/y INAators & aLQrms -

(i) Power s algym

(i) Earth faiuue. elarm

(i) Lamp test

(1v) Seperate. inducodion for dpor ¢losed, deov (ocKed, dpor Not ¢loslds ands

AooY not (ool

- Indication panel on +he nauoqaﬂm bndge showsd hawe a mode 4elector

fu/)dyon (arbour/ Sea pam}g@

-The ponel. o the naujgadion bndgfa must give an oudio/yisucl atarm,

i the Ship proceeds 10 Sea Wi e bo door or iNNer dwos Not closed.

Oy nOt (ocked.-

+ A wodex (eakage detectin System with CLTV Qrraggement shodds be provided.

With monsors ﬁ#eob on naw/qaﬂon bridge & ECR

The axvangement should, be ﬁh‘eob Wi qudio/visual alorm system-

6-8)| Jescbe with fhe aick of & Simple SKetth, Secunng and. (ocking aragements
Of bow doors on Ships:
AN - —————3 B y
/I
,".’ZT-_N , A /?
— y 7/ 22 7277 1777
l 77

| / f
| / 1 f

4 14

Secwmq devices are 40 be gimple 10 operafe and ecwg/ awessible -

* § euwn,q devitds are 40 be equipped. wWith. mechoncal (OCng arrangement

oY be o,L ,qmurﬁ/ Tre:

|+ "The operur)g ond c/asm;y System 04 well o4 ,AQCU)?Q,Q and. towf;q devicy are

10 be mﬂzr/oc/cm i) dum a way thot W;/ con ony be operate m proper

Sequnce.

oswwuq-owUT-rvlvw--q-!!"!l'UﬂU"'l!IFQIUIPIIU'




. Where hydrauut secunng devices ave provided, the yysten s 70 b€

mewan'fcatg (ockabie i closed posifion, so that in the event of (ov of ¢
the hﬁdm&/(/’o fwd, the sewnng devices vemomns (ockéd (

+The. hydromtic System for secunng and. (ouung device 1810 be soloted e

fmmd othed hyaraue orowt when in closed posirion =

- Indicadion o] every Seawing and (owking deviee is o be provded. at e ¥7
- (V4 [V 174

Temo. conhol Station. &

\ —&
-Sepergfe. inglicodor Ui and audjole plami que 79 be provided on 1he g

najgation bridge_and. o #he._operddng paneb 10 Show hat secuwniyg ot g

60(,(7% devicsn Qe propery pav‘ﬁonedf/ ;

“The inicator systom shotid Show visual alarm if the owr N 09T ey g

closed, asol not futly focked, O by autible alarm if secunng device g
¢-

beLome. open oY (ocking  device become upseused:

. ) notiee plote, g/'uif)n(a/ instruchion that "ol §eawng agve are 10 be dosed L

0N Iockel bR (edwing hareour” is 10 be placed. o1 Qach operayg PO g

=g oV arm/;éemw is% e proviged 10 moniY the. posiion of aALon and g,

o | suffdent number of heir Seownng device.

| : -
—%
RAMP/STERN RAMP - ~ I
4.8) | D and (obeL the Yomp/sterm 1amp of & Ro-Ro Ship (stimed) v
(0r/AND), 2
CKetth ands descibe #he qriaagenment of Youp doois of Ko-Ro shps andc I
its effect on Stobitpy- (31l ) DPEVCLOSE INDICATOR. g
Ans :- w@ o tkive AkaGEmenT %
o v

N o
MANUAL _—— o o-L- v
B ﬂrﬂ/p} ¥
)Q HYaRAVUC RAM o
A 7€ p 3
KﬂMFij@ﬂ;f ol e ION whfnt, 9
M e JI/EK‘ﬂ(/lm Iy .
¢
¢
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- For Bow doo]g/_ —Hf)e ’fdjﬂp 1< PfOV/ded/ A@Pafategf

tFOY BOW doolS, the Yamp may form -the. inney \&Jeaﬂzemght dooY /- dewgn
4 ” c

P@/ mis. ‘u}

* FOY Sigle. doors & Ster dooxs ,+he. weathextighmen may be provided by

= —

e Tamp o1ty Seperate wemmerngrt coor i

The Yamps are wualy of foouo;; pe & fitteds mn section.

" L
Ep— =

*The Yomps may be operatec by hyamwc Cylingers o7 in the cade of

Laf;]{; item rampx bc/ Wire pwchcue Winth. & puuLLy ystems +

“The end secion of Yamp is calted, fap ov foot whith vl Yest on jerty.

<AL Tamp ShoWldr pe prowdﬁd bL/ bloarky pr /quw’d/ youls Whereever m

Yamp possed over the 4eq. |

*Side and. Stern Yomps may be able 1p YoI0te within A fer aggree of

odjustment

10 QUL coes, the Yomp showds be stoveds wrth positive Low';g arvongener,

£ Sea passege: l

. FOY (UL mner dﬁOﬂ TEMOTe. INdscodion of Heir po@rﬁoq Showld. be fn’owmr

e 0pen 0v clo5ed- i

Impact on stabivty 1

() Wosertight infegrty.

When yomps are_ open, they creqle Loige openiags n the i, potertiatly |

(,ompmrmm,q the shp's warerﬁ,yht mfe,qnﬁf -
(i) Freebooid, i

| Ramps are offon (ocoded close 10 waterling - 1f the dhip Usts or heeu ,+hese H
T0nps can Submerge, iNueasig nik of goater ingres- 8
(i) Hooding i

Nadequate. Subdivision of he hul WA taasverse butkheads can fead, to

Topid floodm/a, and capfmqg, if water entexs mragqn open or damagged Yomps |

() Dymamic foad duwying operation. o]

WONIE (adsi/dyschagging heawy cao via ramp con (end o heeLortrim chagge |

| (VI Ramp m%jqn ond. operadion - i

The de /]n ind Operatin of the yamp #hemsewes Con pose isK- FOr exanple: @

hinged. 1. e con Fau wespectedly dueto seak or HYaras 1 e - i
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OTHERS ;
49 | SKetth and labey the nuot sh:p Section of o bulk comer.
A - 5 g A
| HATCH ‘
**“1@*@ TP T PPy U PR
1' ( N\ &
| B e N
T CAROO SPACE Rl
| \% =
‘. | Nl
‘ VERTICAL N q
1 SIDE_FRAME S&—— d
: TANK SIDE -4
! BRACLET “"”74 l E‘d
| LOWER HOPPER. }1 ”"‘
; WATER BAUA. Cﬁ (==
g wTHNK T%’ v Mﬂr / k Ei +
Vi DL Al 3 &=
! |
comet —1 | | ]} ail i e @ ¢
D" Y . P\ 6 o p =
=
hlm\it Tof a———" =
4~ NOTCH F
= | LONGITUDNAL :
1 p
—> STIFFRERC J:-
;‘h
69) | what i cofferdam? Wheie it (s fitteds and whal are its function? (3times) . “

A Cofferdom is o narvow, emp{y(u/oay space between +wo buwkheads o7

Aecks, depigned A0 prevert e miKing 07 (eaKoge between +wo

T

adjacent 10K g compovimentd on o sup-

It At i o safety bavies 1o_protedt o, structwe oy personnel

from teaxage of Dazaxdow o7 NCompativle dubsoAe:

I

=
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@

It IS ge/)em;»/ fitfea between.

Caf;}O 109K Qnd pwp 1000

' COy0 1anks and. macnely spac

Car;qo 1o and. ACCommodaron Spaces-

- FUEL oil +0ks @oa. fresh water 7ants-

« AdjaL tonks Carying mcompogble. dubstance

Funchons of Cofferdam ae -

s YOVt CYogr- contoumnadion oy Lea/@?ga between adjacent tank coom/ruay \

different substanes

« Reduced sk of explosiond b;/ pr@umﬁﬁfy vapours Arom reaavg,y [9/2/7‘704 <ounyy.

< Allow access o agaa%f 10k, bowndan fo)’ 1Spection, erz//;y and. YQP 13-

. Be//;y Onply and ventilatedy (offerdam provigle space o MONi1oY he.

Shructuras mr%ﬂﬁ of wrround#;g bUkheads

 Protect gensifive spaces (ke acomodation and. eggine 1o0m from the

presiuie 07 cheveal acion of 10k contents

= - - - -_—" - e - | - mr Wy Wy wr we W e Al B e et et - o | e e e ey -— | e - - — - = | W | W
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R-5 | Ship Stabivty- Theoyy
Buest) | Wit seference 4o the intemational Code for he carrwfyc of grom in

bulk, explain  (12-imes)

9

Intack d‘mbr(/ﬁ ontena, ab appucanle 10 Jnps canr;f/r;q fqmm in bk

Ans -

Same cw;qo notes poge-143

Y

Vowmetn'c heelng moments ande its effect on J?’dé/'ﬁ-;y

ANs :-

- (olumebie heeung moment (s the heeung moment coused by the

tansverie shitt of grén withn the car/fo holeL due 10 movement of

the slup

< Thd ocaus becauge gram cago hts mm% 10 JWft 10 the jovderside

When & shp heels or fO//ﬁ, &(pe(/mfay i The grwn s not propea;(y Secured

O immed.

‘8 expressed in m#

- The. volumenc heeb@q moment 1s taken info account m Gravn &mbm;;/

caluygions 40 ensure #he. vewel: mpintasm adequate positive Amo/%/

~1he 1M grdin Coge providéd: memods for ca(amwy VM based on.

7;/pe of ,qmm

& HOId dm% §ions -

> Stowage method (filled, paryy filled, tsmmed./ witmmmed)

Effect on J'f@b/(JW

L

(i) Reduced oM

The (ateral /qm/n ft cases o tempen Y AN in G, Yeduang o wd |

il

C&UA/% he Ahlp 10 heel

(i) nger of Copsiziny |

I e of heayy seds o [mproper wadm, excesive gmm shp can coue

PeImanent 0§t or Qe capsivng. *

(i) Reducea, Kiphting arm

The 4hp’s ab/(/tr/ " retum 1o amg/ut afrer beeé@q /< Compromised due o

the decreased 7 Ve area
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Ques 2)

Stote the intact stabivty vequyements for cago vessel.

~The Gz (ngiting arm) cusve. does not starisfom cenato’ augle of heet,

md/caﬁ/y; “the shp s lveady (ted -

« Magimum Gr Wil be lower ﬂ‘haﬂ the  maximum Gz of the upﬂ(qht

Ship (Ph'ch curve starts at zexo oyl of heet-

+The Jhip has posiive ¢m even W0hén lsted

- Of & Usted, dhip ,the 6T vatue Wil be negadive 0t 7e0 degree agle
of heel

.
.
.
.
-
' .
ANS:- | Same ap Foge-S of M-v- Hindship pasticutar ;
Qued 3) | What are cross aurves of STanility- How ase hey used in Stabilify - Show ;
caLcuations by o Chief mode of . vepseL (2-4imes) L3
Ans - |« CY0SS Ccurves of Stabilify Qe & et of cwvel wed 1o determine the &
vighting arm(67) of o vesieu at vaviows angle of heet ard displacement %
“The x- Axis 7 y ot and the) S Yprasons the. bl
€ x- epreods displacement on y-0xi8 1&p il o
0f KN L
«The puspose of the cross wwve - =
Poge 22 v hp par :
Some s Poge 20 of MV HIndsvp porticlday o
L2
Buas 4| With the help of  suitasle wagmm, eXpIAUN how Con inHiaL cm be "3
pbtained. from cwve of siodicay staniity ot
ANS :- DIAGEAM SAME AS P22 OF MV HINDIWIE PARTICYLAF. :
T fn’)d; ihal &m - e
‘P oo tonget 10 stohcol MabW e ot 0 an,yw of heet- (=
010w 0. verfical e from angle of heel of 573 E
* IWhere his line megts the mn,qw LIS Ahe inffial oM meaure on o
he Gz scale €
€
Qua ) | Draw and explan +he cuxve of stadicar staviify for ¢t ed. ship and. :
he dp at gngle of Lol (2-1ime s
ANS- | Lited Ship €
=
L3
&
(&
(o
G
~
&
f&
(&
w:
¥

«The cunve Wil ewentuasly readv zexo Gz, indicating +he ongle at whch
’ ; 7
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he, ahip 10388 11 abivy 40 nght itsey-
o W v .
5
08
67 1
06T
5 0 T ”
2 o ~C
3 o 3 Ty
" o < 5
0 Ng? / ) \\ "
e R o e e T e L
Anﬂlﬁof heet (%)

AT ANOLE OF LWL

+ AS we know, ot angle of (0ll, Gz it zero
+ The QZ(n’,qhﬂn,c; armf Cwve STOrtS below the honzontal axig,ndiiating

- negaﬁve mhaL metanc M@HM(@M) when vesseL is apnfyht(/ eat

0" angw of heel

- The. value of oz will be zevo at O° 04t of heet:

e cwve crogses the honontal axis (az=0) at the angee of (ol .

Afferm angle of 101U, the cuurve becomes- positive , Showing hat Ship

can vesist further /f)eeu/);) ande will Yetwn 4o +he angle of (ol

N o |

: gt~ i

g l&// ' 5%:3 \\ .
B o S ogie of heet () :

NEGATIVE
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Aues 6)

Expiin what is Angle of Loll G1d its corrective action:

Ang -

In an wstaple eqy/(/bm(m G1 will be negajwe A rnorr)éﬂt I Known

a apxeﬁv/;g moment

- As when in_wutate equivbrium, veser will continue o heel due o

Wifwg or Uﬂemng Lever.

But af Large agle of heel, as & moved from 8 4o 8y, the M moved

upwards il coingder wih ¢ MVG,

—

/ el
At asgle of (o1, &M is neganive (G is not zero)
Gz ic zero

dankdnnhhﬁnnh&#nmb«««nknﬂnn

« At s point, the GZ 1S 1810 & +here js no fg)dcwg/ of veweL o erther

- -

heel move 0Y become ap;;ght

 Qince the M s negative and. Bm IS positive , +he vesiel will never cqpize g

but Shaud +end. 10 18 in a. Aate of olClatiN Ahat 15, 10 A fro

«The argle of inclinadion Gt WhiCh awove cndifivon occus s Known &

Angle: of Lol

This 15 a vex Y dan,qeram srfdahon 0 it oecus suddenty & vorently

cauA//;g 1he fO//ow/W

() Humon /n/a vy or Joss of Uves-

(i7) Shift Of capyo as Lcww,y rncy/ part.

(i) Shift of Stoves and chafeé

(iv) Deck, Cargo mght go _overboad -

(v) Ol po//cmm m@q oeeur

(vi) Grrounding (in case of shattow wates)

cedsenddeacadnnanan
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Conective, action
- lower the. '¢;’

This canbe done s follows [fower e 6,) -

(i) Reduce Fsc &y Pmpﬁ/mg o7 ,W@M//?,;? up SI0CK t0nk:

(i) Take houast in I8 tak on heeled, side

(il1) Nevex 1aKe. baudst on other Side blz wﬁ/}y moment created. maKe e

VESSEL 0 Hop over 4o other Side & may even capiize:

() Transfer g from upper+o lower POSIHON

(v) Debartast op 9108 tank. from opposite side. of heel

(vi) I chore crone /s UL, G COA be fowered, (9(/ /oad/%/ CArg0 at (0wes

pos110n, d/fdm,;my cage from upper pOSHON 07 WA cay 190 from

a/zper 10 /0W€r pogition

que) 7

Explain_with neat Sketched , effect on Gz vatues beécause of

&) verhical shift

b) Transverse éh/ff of cane on-boprd - shp

(DR),

Discuy the. effects of shift of cargo on e G values £ G (e of a
vessel

Ang -

Q) verticay shift of cayo

The effect of (Sh/ft of COP0 in VerfiLaL djréthion can be considered in

TWo ways :-

(i) Verhcau heft up 2

_-__-T_-__..-_-‘,--—-F----T-‘-P""-‘I"I"I'U'""'Q’V
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sese

When there is o vertical st of caigo upwards GGy (1) will be
"

coloudateds 04 wxd

A /
Thus, GT 1s Yedu e bgtf amount Gy, SiN @ ; Z
COYTOCHON = () GGy SINe FoE "

O yeduced bﬂ g amount:

(ir) verficaL shift dlown

sag

When there i o VeHical dhft of g0 downwards GO Wil be

caluated ap wXdA

n

Thw, 6z Wil intreae by amount Gty Sin @

COVYLCtion: (+)Gay Sin@

Nﬁkﬁﬁﬂﬂ%%«ﬂﬂh“&Fﬂh#ﬁ'b*d"h**’!b

b) HoYlzontat aWft of cargo.

‘ i | il be ) GGy oSO
The, covvedon of Gz wil awaé% () GGy

-
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Quess)

Desinpe the effect offoflow'y on StablAfy of SWp [(7z cwve of o vessel

Y InGeme of bl i) Increme of freeoard (|5 fimy)

Any -

) Inuewe of bean

_> DQCK edhe ’m”“&im

P,

/ N e M ke oo

7
/ NOYONAL
/ / ) /// W DET

| | iy AN

@ - , /h) Heel \TAV

« When the beom of the vemer mdecweA with gther ,oammueu\

W)Umn/fed, the 4tobUty of the VESIEL & affected as follovs -

(i) ﬁef 40 ﬁg@) When 4he blam N incre ased e dek @%@ JNMEISIOn,

Oceped.  eavler

(i) We Know, G41= G sine

M~ k- K

KM = K8+ 8M

BM= dp> . = pE
v 12D

(i) Thw as the beam incremed, the BM miremes, Te0Lhing 10 CYCase of

KM & thesefore the oM.

() Thuy the vOiueL of 4T (aceare ar aw angee of heel

‘Therefore, we can ytore +the fonowiy

() Deck. edge immersion ocuty earGer

(1) &7 vale 100redpe ﬂﬁor au an,qw oned/

(ii] value of oM e ames

(V) Max™ Gz mOCases

(v) Angle of vorign 9 stablity ocows Loter

) Kaﬂﬁ& of pocrhive Atabld}f jncreqses

(vit) AVeo. UNdLr (L (UNE inCreales 7%)/ o ongie of heed, -

'ﬂquefon; we con ACW tal , the A‘mblny of vevel improves ay the

beam increwme il mofw paYaete g unhanged -

7 = 1|'-4,-‘-'|vvv.'p."'-'!"i""'l--",-q"I""'I""‘U'
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(if) In crecae m Freeboom

/\ 1 DECK EDGE [MMERSION
- | —__WITH INCREASED
—_— FREFBOARD

/

N\
Y
L

5
P
oS
38
I
]

e |
|
|
L
[
|
L1
_—

Hpol
LEAS @ &7

@) B (b)

« When the freepoard of Ahe vesieL InGeases with he other parafne(m

T@nwr’w?,q some, the foll ooomy changes Wil ocaur i -the Amb;(/f;/

Of the Mp -

(i] Ref 40 Fig (9, we 4ee that Hhe deck edge IMmMessi0n s (ater

When Hhe freehoard of +he vessel, increases

Gy This wi)l_vesut m following Chinges of the veisel :-

0} InrhaL Gm will vemain he some.

b/ There is no_chonge i G cunve il he DVGINAL deck edge inmexion

o) Thexeaftes, the GL vaue increaks for aul angle of heel that

Teswt m following :-

> MOUX™ GT occur LOFey & INCreases.

émm@a#mwn&ﬂprhwmw@#&wnehéu&kﬁﬁmam

> AYeQ under 4he cuve increases fox aiL angle of heel after
the on‘ginaL oLk edge 1immexsion

N

64

2> The anﬂ/e of vanishing stability o tater

a‘

> “The ra/),g@ of g#ab/m;/ INCreases.

» Thw, we  can Aa;/, ﬁab/m‘}; of the vejsel 1mpyoves whe) -the freeboa

¢ INCrepsed.

?ﬂ%hk#ﬁ&?ﬁ
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b
»  Quo g Why ands how does he tim of & veisev chage when she goes from:
' w SW A0 FIN (1487 LCF) (b) Fri 40 Sil (LCF) Lc8) (4times)
: (0%),
: With neat sketohes, discuu e effect of chgge in density of Fhe woder in
] which ship 15 f/oaﬁ/)q on he. 11m (3imes)
Y AnS| @) SW Ao P
: 1-025 70 1-000
¢ Whm v _veisel goes From woder of h//]her AGUTgy 10 pALEr of (ower
' densigy, she will expenene a by &m/(%ﬁ
; Further due 10 _thange of dewry, she will do expenene chagge of 177,
. J LeF > 16 m
' FiiD T B AFT
] f
: - = ——>"—*-J—Cc—~-~—*———-‘—VI-OOO
, T T ———————f——tos
& &

P - = i
: Sinte. LCF s greater thon LB, the coB of added volume will be
; forward of (8- Therefore, 8 will move forward 10 By
) The upthrwt due 1o buogana,{/ﬂow MOve forward., will sesutt in
' VesseL tmm by stern.
; ) LCR 7 LCF
) If, LB 13" greadtes Hhan LLF, the 8 will move Oft-
) The upw%rw)# due. to bcwﬂcwg/ move aft, will TeAWLt in vedsel
' nm by head
P
, () FW o SW

1.000 10 1025

@5 o m’ﬁh

* When oo ueisel godd from woder of [owes doury 10 water of higher

density, she Wil expexience a. bod/% 7158

FurAther dug o chage of ddury, she wil do experbe change of tom-

- e e | wr  we  wr we | we | ww
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o i rewt in vesier &+
' ve vOI (] ! J

The upthrust dug o _buoyancy mo oft, . :

M by heads
J

1) LCB > LCF | \ }r‘

)%e upthrust duge 0 buoganty move fuds will vesutt in vesel g

L B v -

tnm by srem -

\ #%—4

Foymwa for change in +nm jo

MCTCXI00 v

where, TM = BB X W , A

and, BBy (Change in bilgyary) = v X (LLCF - LCB) e

(%4 U L9 V‘rv ;z

=

Ques 19) | Discum the effect of thange in+he denity of water in wWhich. g 4P i

vf(oaj]‘ng on: (3timey

(i) | Tam

An-| Same as Q-9

(i) | G volued -

When +he deénsiy of water chaﬂ,uqeb, +the buoyany force and draft

changs, hich infum effect the 4T vaus:

(@) SW A0 Fr

« Ship expenence a bodily Sinkage s
cThe upthrist due Ao busyany couse B8 T0 shift 10 By, thid affecny

M1 the Bm-

el . Km (depends 0n daft) may increase Bughtly , thus Tedudry G
- Sintey Gz = (M SiN8

: 80, when GM Yeducé, +he Gz voue alo reduces al au ayle
of heal

C MOKIMUM GZ vOLse L Yedutl -

. AYer wder e GT (Ve decredsel

] -.mhAgmLmlg&‘lﬂ‘n’nlﬂ ‘k iy 3\ & 1&
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(b) FIW 10 SK

- Ship expenences oo bodily e

* The upthrust due 40 bwﬁw)qj caupe R to Afvftﬁ) 81, thus

0ffecting +he BM

C GIM INCYeaNs -

* 0T v@lue 1mproues

(i)

LCGy

: LLO |3 the /onq;motmab PosStion of the Jwpls center of gmwr#/ m eanured

WLTOI’Y) a refermce point-

1 depends only on the digtbution of weight (argo,fwel, bouast etc)

Within the sp, not on e extemal, envivonment

 Change in water density dow 1ot affect Leg directy.

I e weight iNside—the. ahip TeMOIN in the same platey Ly vemaink

meha/)ﬁ{ct

DRYDOCKING

Rues 1)

Explain: o) Oficak period b CTHiCaL Instant  ¢) decuvty  (3times)

Ans :-

@) Crticar Penods

. INhen the stexn ouches the blocks & water euel drops further, there is

o vivtual (035 0f 6™ e equal o PX Ko(whal) py px KM( Einody

- P W(VUMQ

- Thesefore +he vessel 1§ in caifical gitusdion because if the e is

ot sufficient, she may howe negosive um & may even fUp OVer

< One he. velsel, 4its on block OveialL, she s in safe position-

*Thexefove cntical periods starts when grem 1St fouhes +he block ando

ends hen +he shp Sits on block overad

b) Otical Instant i

T js +he_instont Jut before ghe its on bIOCK overauL.

* At this poink the cwn;]er i moximum b(y the virtual log of M will be

maximun & vesser has not yet St overauL on blocks -

+ A MOMENL aftex -the nfitaL instont, She yits on the blotk overall and.

VA AN PN RN N Y eP Y I PP ISP I PP PP P ISPV PV IV

She will be out on danger:
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C) decuvry.

1t 1S @ dmow diop of dyydock, which aidd in drainage of water

* When dewm}/ IS given, the finaL fim of veuel is seme cwdew

'herefozre, T(/(on Srhqn/? overatt) - |utial +m - a,gam%t

ample @ewm‘y wm/mom , Initial im = IOfn

Lem;m of vesjel = 1som

So/ﬁnaL dewm}f 30em= 03m

b anaL%m afer s#ﬂ@y overal

HeMot, T, = 1-0-06-3

- D-FMm

h faseRe nm@&@w&&ms

Rul 124) What ase the Yewons for desvabivy of diy doovng with §maw 4tem g
(3 1imes) (=

ANS 1|+ INhen the. VesselL enters the drydotk & make contact with the blodk, f
there s a_tronsfer of we;qht from-he 4npTo e blocs: j:

2| < This Wil put @ (ot of pressuse at o point of IAct: e

» Thuk, point of contact muyst be he. 4fem frame. e 1he §hrongest Strucruralic

member of Ship :

4| *Hence, oo vegsel mut enter 1he d:;ycwcn Wih Stermn 1nm, So that stem ©
frame make confack (Hh he. blockd first: ©

©

s WheN the, BWp MaKes contact tofth he. blocks & L drops futher, part

Df the welght of he ship i Tamfereds 1o the block twth /s Knouwn a&t
upthrust P Q
[t I8 equat 1o (ejgnt being amchar;gew by way of srem frame. ©
T = Tnmming moment g
MCTC K 100 -
Whery T = PXUF e
Thus, Te = PXLLF (v
MCTCK 100
6 !’F +he tm i ﬁaf/q&/ the upthrust P 1§ oo L&W@ ’f@wjmq in gyegj@’

bls of Stablify.

+ThW, 10 reduce +he 1055 0f GM, the M wouke be SmalL-

m@%ﬁﬁ

“Therefore, & velseL showid enter he. drydock, goith SmauL dfern tnm.
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(9

What precoution (il yow take for dryaockng a.toadéd: ship (3timed)

ANS:- R UeleL Wil genesny bo N Ygi wndinn when she orters +he dryclock.

(74

—

© 0 e gyydock, in fo condrimn .

However, in case of mpy0r damage QU mmediate TEPIIR ghe my beaeg

b

IS8t o, case, .7%’//000;'4(7 precaution. aTe TeqUiTed ;-

(i) vesseL shoug be (%hfen% If pOJJ"Wf 7 ensue, thot dam%e porhon i
mUe W wm 7[@(/'0'% Yeﬂllfj.

(ir) The st and, +m OF the dhp (1 6 aquu 17 Qrder that e w?pa/'a

(on e onducted..
have

(il) Bl S1abilfy  CaLguiorion showgl: be camed. out 10 ensure. rat She wif, -
Supfitient posifive Stabilts. _

'!'V} ‘The dgd()t//v Quthontrdf  shouty be ,‘/)fofmei of e condshon Of e vele i

50 thadt -ﬁ*)eﬁ may adywt the blots Aidpgly. The numeer of 6lous

] m% be maeased o hawe equad distabution of W%M ON e blocky.

V) All plorw DA parfieuan Shoukel b&ﬁ?Ol//dQﬂC e d(y/a’aw mmggr nr

ovder o pim e daydock,
() P chp mwt howe “omaw atem tnm i

(.V“) Miumw 08 nd baumt on board o veduce e d/dp [acement of-the shp

(vii) Furthey fueL ol & FY may & offfoaded f mmé( fos s purpose.
@(} /f’ﬂ’le dhvp 110 b€ d{ydo&ddf Wit the TN & h(‘qag Hhea e fvwmé

Grudre ghoulde be AEGIRNA— by Kifing  qhahmar wet, +
irden ete OQ d f) y fromet

| )" The dfﬁd()(ﬂ% WP ke ndycted. 10 & smooth monn ey Wff)'/'/’? Arvers
i necgaay o moniby progress of the  gip- B
(Xi) Al Stavivly pI0Uan ore 1o be pape y Teworded, ord pe vepecs
1 b in the SOME CoNdrfion dun'y ye- mj;(y i

i
—

CONCLUSION:

—

______ dargerous operation
0N thus Showle be- carmed, out with extreme (are ar b e grani Uty of 14

ship-

NOTE: Always aim 1o U’gmm the ship as much as safely possible-

,"-."'-‘-3".""}'"‘-"-‘-"-'-‘I"'_-""""




@

25 /06 /2035

Quer 13 | Explain w/q,q e vouugs of tm ond e metacente heght in the

erew ofloat (ondifions re important when convidenty 4he SUrtapUty

o{ o vesseL for dny- docking (3times)

Ans:- | TRIM

amvﬂvvrvv@m

The vaue of ™Mm in afat condsfion are wy)orfa/w becaue 1t 1 d@sirabie

10 dv;/ doct, wrth Smaw stern m

Regson °

Some as Ques 12- (oll)

METACENTRIC HEIGHT (6M)

The vawe of GM in Gfook wndifion ave important because the M

must be adequate 4o ensure the stasle Hill it St overalL on blocks-

Reoon :

Same a4 Ques 12-a (1,5, 6)

Thus, (M Should be positive (nd. adequate depending onthe vessel's

type

ﬁ%@#@mm@&@&gﬂ#ﬂ&@&ﬂdvnnwvvmb1v
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SEC - AorP PorA A R
RADIO P P P P R
A i i
SAFCON - Aorin Inor A A R
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SWVeys and. Certficates

Buer y)

Wate ghort notey on dolowing : (4 4imes)

Harmonzed. §ystem of Survey and. Certfication.

Ans -

The, Harmonized, &;/Mm of &mfeq ONdo certifi codion (HSSC) i aninternati

-Onaily agxeed/ fyamewor/c ntroduced. by (MO 10 aligh the Surg/gy

and cgmf,ca.ﬂon re,q;mw of ma,or safef}/ and- pollution prevention convertion

Objective Of HSsC

. The HSSC wdp introduceg, 10 Stondardise the Vcwdﬂ}/ penods and fime

Intenwass between surveys for the major convention “certificaty.

* The intention 0{ H{SC (,uaA 10 &rmp(/ﬁ/ e proey of a wrve/q of ships:

- The puspose 1¢ 70 benifit +he /r)dumfw by mamq it emsier fof Jhip opner

to Submit +helr fleek for the Swve,a/

“The new System alp hetps crew p?’@panr)q their &hips for o durvey.

*The objective of HIC is o Yeduee the 10taL nwnber of Surveyos

Tequused 0 wd clown +Hhe wrw,/ fme, thexeby Tedu,an,q costs for

Shjpownen

Featured & Aowantoges of HISC

Tt providés o fexrb!e AHSfem Yegardm/q the fre@uenw 4 vauow;/ of

Sun/ega ondL certificadion.

“The sun/e;/« Qb expiny dode of Cevtficate ave harmonizeds with-the

exP/rc/ date of &Gf@}/ constvuckion or 10pP 0F loddlng 0 appucable

+ A minimum  Aandard. intewal of one year is yequired. between Swrveys

- The maximum validsty fov auL ship’s 5faLuIO£q Cev i Cates wWas extended

0 five years for al ceritficates other #han for e Pasenger Ship Safety,

Certificote-

m

- Annual Swvey e vequred ov aik (Ao ship certifieates- .

« Annual Acm/g/ rna;, be comed put in o 6 month windew Which vl |

+ 3 montts 0} —+he anrwwar«/ dode -

* Inteyme diate Swveys are reawred/ for o g0 dhp Certificates woder

-vr—T-'vv"-'.—_vwrv'-‘-'lrvr-'7-"UWUU.T"'"."""""

SOUAS. & Shoulds 40K8- place with 979 or 37 AnngizL unvgy. 1.




2t/ 06

F

* A 3 month window js provided, before the expiyy date o cany out

k complete +the venewal Aunfey

* When venewal survey IS comp/ejem withinthe window, there. will be

I EE RN NS NN

no_logs of vau Y of cerfificate gad the expivy aate i harmonized,

with the  curvent annivessory  date-

|“Thete s an ophon for cwgo ship S&f@y certificate COrﬂbw%l vorth

can
SKip

safefy construction ga@ eqw pment k mfe;y yaaw-

« Perindical, suwe;; will Tam place of intermediate WV@/ of safery

equpment & avua Au,We,t/ of Jofeiy Yadio of au capqo sHipy -

- Extension o ang aemﬁcam may be auowed, by f/a,g Atode but

Unuted. o max/mwn 3 months.

The vanOuw Lertificates covered, by s syctem ae aa f01jows:-

0J Under SOLAS

(i) Cougo Ship Safety Eq wpment Certificate

(i) cargo Ship &afef;/ Conshuction (ertiicate.

(m)Car{qo (hip &a{ef}{ Radio  cerfrficate

(1) Passenger ship &afef}f Gestrficate

(v) Execive. hult summazy (Inspection of the outsiap of Hhe ahip's botton)

b Undes Lopd. Line convention-

Inviemadione Load. Line (ertficate , or),

[ntemadionaL Load, Line Exemption Cefrficode.

¢) Under MARPOL Convention

() Internadional Oil Pollution Preveition Cexfrficate.

(i) Intexnadional pojjution Prevention Cexfificate forthe canwge of

NOXious Lguids Substancey in BuK-

(iil) Intemationats Sewdge Pollection Prevertion (ertficote-

(iv) Irvexnadiona AlY Po//ﬁﬁvn Prevention Cerficate-

d) Under Bouast mater (onvertion

(i) Intemationol, BOUWE Woder Mandgement Certificate

¢) Under Mondadory  (adles

(1) Intexnadional. Certificate of Fiiness fov-he. carvaige of Jaggeous Chenveats in BUK

vﬂvvnﬁwvmhdvvha«ssbﬁwnnkdnnnnnnnhtﬁnm

(il) Intesnationar Coxtificae of Friney for the carraige of Liquified. Graves in Bk
1) Polny oo roeklibicnte.
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.* Vi N
5 b) | Condiion Assesmed Scheme
" Wnte auwers Hom Q-3
5 |
v
» ¢ | Enhonced Swrvey fmgmm/na
w WrHE answers from 84
[
: Rue 2) | Enumerade vanow ’ﬂ,l//l% of SUYV@/J onde due o d//qra,mmaﬁc arm/)/qmw
= of voriows suweys s Tequved b/q harmonic gyﬁm of Survey and
# \ corpficadion (2~nme4)
: ANS - | 8) initoL Survey
- A complete i speehion &&urug{/ of +h0 Mup b:%w . qppmﬂ?a@ Cé’/»ﬁc&t
o s jisued for fiut fime
= - Seope of oL darvly witt cover every rtem Py <tate, (770
o CNvemion b odes Rnd. dlafcanna W@W yule velared 10 #re parhcular
- Cartficate | L
» Tt will nclude Hhorgggh MIPELIN & eXAmNEHIN of
= & plors, a(/o}gfa/m KL spechicanon. for structur, macking 74 ¢ gupmet:
-
Yr, If Mmaery x €4 W, e &y per e
- b contruchn 4 apgement of moskness  Equipment Are & per
- agp 7V ploan |
- (] Supfor1y cbocumt, Crhhcates, 7Pcrd boots, Wy R operaton £
- Mo Hencne manvel
: A Operadion 7 /hwgy peormance ot i veguired: qre carnéd.
2 ouf fo easure b inte
- F]r)mueuary daodt 0{ Juw&/ L COrPficate is oote Of expiyy of faf%/
- ConstTiEtion o1 oodune or TOPP certifitate a» apputasle.
a aitiar |1 Annuan | 2" Anowal | T "4 Aanual | 41 Annuat Rene gl
“ ;29'04'-?/07/5 27.04.2026 | 27.04.2027 | 27 04. 028 | 27.04.202) 27 04,2030
- %qejfv:fq. </ i Zf,ﬂ\ﬁjw At Ja@n?rjluy i) jwlz ;:Julzt g ng Juy PR Moy APY ‘
- of T ot o R cobibie o g |
= | : : .
Imes medyate | eirther oduunag 204 g1 24 Annual J/
a i J
. ‘ after that 1 Survey dont o1
: 3 25:02:2030
=) Radio Sux :T-pP-P-f-P- K POl = 265.0).2030
L Equpment Suwe(t’! 1-A-Ale-Ale -4 - K JOE - 2% 042035 -
. Hence, 93 1S KNown as Anniversawy dode -
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..F._E

b) Annual  Suvvey

IS o Jenerat inspection of the items re/lmeot'/? parh atar Oéﬁ‘fﬁmf«g
10 eswe #hg/ e pmperg/ MENIinéd. and. in good gperaion wndion

k it for sumfew

» for Ol car;;o grup cerrficate, onnuak survey must bl wodudeobwﬂf""m

+3 months Of the anniversawy dafe fovthe parmuocu cerhpicate .
*FwAher Iinspedtion and Survey Moy be conducted. 11 COAE of Y doubt f
L =

g Intermediate Survey. y

YT involves @ g:@aw 4Cope of nipection & surw// Han e annual Jccrvgt

NOTS: [ermegyate Survey are ot ogplcable fo Internaonal oaduve :

czmﬁm blz ne /gwm in toadtine convention-

E

And, the scope for loadune A/IH{/ {ol annul k mteymediate 1S same.- g,

« Infermediate Survey Shourd are plate of 27 oy 374 Amnuat Survey. e

< Ths means thot m’rermed/aiﬁ Auwe//{ can only be coomed. out wihin

+3momhs of 24 or 374 anniversary dote-

d) Renewat Swrvey.

‘HOS Comp(W’U inspection k swvey of the ship whdv will 1€ 1o

-F?ﬁﬂfﬁ#ﬁ

Lsswflq ( Nnew ful ferm- certficate veloded 10 parhauar susvey.

“The Yenewal Auvey showgl be completed within not move than 3 (&

months before the expiyy dote

{"ﬁi

* Unoer the HSSC codey the new werirficode if completed, before e WW (2

date will have vaUdiy of 5 yeart hGymonw zed. wrth the eﬂP/fy aAMz- (e

(=

¢) Feviodicar Swvey- 1

{

+ It Congist of inspection, testing ond Swvey of rtems which Que yelafed. (o
10-the Safety of the shp. (&1

- for cargo Ahxp sa%eg/ equipment, peno dical survey can faKe place Q:

of intermediate 5uwe;/ P

FOY (g0 ahip safeﬁ/ Yadid, periodical, suvey can 10K pidce of @nuaLG

Suvey.
J
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e, scope of perodical Aur(//e/ omuch moYe +hon  [Hermeds ple 60”/%#( l

Wil "ot Yequure conguct of IuaL O intermedsate Survey.

F5 ()faj"‘ﬁf

) Inspecion of the oulsia of Shipl botfom or docking Survey

Fha!)t’/ i

RS Per SOLAS CH-1_minimum of Fwo inspechon of owttide of Shipls

LOOm muwpt ke carmed out in any ﬁ(/& e PEROA

« In o cased ,~the iterval bOtWEIL 1o (Dl (UhVe Inipedion ghoud

Not Cx(elA, 3C mOHhs-

+ One.of the inspetion. muot be CamGl OWE Qfter # annua SUNVEy in

Copjuction with renewaL Surey Lfor cgo Ship safety constructon

- The s peaion. of the ou:tww 0f Py “botom ¢ normcuu, carmed oul

N he. O(W Aock

« However fOJ ca;;?o Shpl, (ed 1han IS year of a/fd QLA nfpection

m@ybe comeds Out with Ship aftoal

W i6 Caueay 1n- watr gy (ws)

C I QU COES, dlry- dockitg s Tequineds 4oy YeNEWA(, Uy
i U U * 1%

q) Addrtional Aurvey.

* Shows not 6L novmMaLy reguie

« Howewer the. C(aﬂ/ﬁcaﬁort Aoaej'y myy 6¢ vequire fo ofrend the IMp

10 carg/ Ou JWvey o /oﬂow/% CHed.-

() Gontou dmw UKo Cowsion, auliion or Jrouds o1

(1) In case of fire

,(/ the. M/) oY Hrd parhey (ke FIC OfC-

It WSWBA 1ot re,oa/u oY YW Qe €7§/€Uﬂ/8(g/ caned out

. This &(m/@(/ can b /q@og;@ oY paFﬁCL(/ aepe/)dmg o Cireumtance .

[D/agmmfnaﬁa am/}qement 0f HSSC

&ee Next page
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&P ~
2 oo 205 %
Vearg 0 1 2 3 4 5 &

[ | ] | | s
I i I l -
MOonNHs 0 . 9 12 15 3336 39 STE0 g
2 24 2% 45 48 51 e
6
PASSENGER " LI Ty e K, &
SEC WP 1. L« L RPN SRR B -
RADIO o AP o B P A R ®
SAFCON A, AR intorA R A :
[6C/ G0 A A 07 in or A iR P
IB(‘,/BC,H A Rorin s In ov A A B c
LOAD LINE e Balt g . i ée_b:
MARPOL ANnex | Lol U s R S e, £
MARPOL ANNex I LA, Ao Inor A el B
MARPOL Annex v R =
MARPOL Annex \I WL LYl R TS é-»R,z
BINM CONvention gy Aok InorA G- R &
R - Kenewal -
P - fenodicak z
In - f")‘f'@ffwewm &
A - Amuol ¢
=
Quiek 3-0)) Explain the needs Hov vesseld 1o widevgo (AP survey (3-times) f
-
An - MCUI}{ oL w apm Teqwr@ a CAP swrvey gy part of ~Hheir veﬁmg process-
: A CAP mmq auows charter 1o asses visK and. ewe the veseL meets e

+har operational requivement

TG

* SintG CAP SWvey hak move Jcope than Atandard, class Swvey, whith hel,o&

identry potentiak issugs that May 1ot & appaxent dusing standard duney. g

- The CAP surv@/ hightight Qxeas qre@um,q 0PIy OF mamtmanc&, whith g

QUows pwney 4o pnontize yepuwrs-

' [t con albo enhance the vesel's volue m the sade and purchase

MOYKet-

T O 1
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’
L4
g
’
A
v Rug3b) Discurt as1o how the Condiion Assessment Pro/q 1amme differs from
) Condition ASSessment, Scheme (24imed)
' Ans- |SNo| RemARKs | CAS SURVEY CAP SURVEY
» 1 Al Name iCOndiﬁon Assessment Scheme, | Condition. Assessmeant Pwﬁrammc
4 2 Reguvement ; IT1S anold requirement for | 1 IS o voluntary req/w;emefvt
' Oil tanker i
: 3 Applicodion Single hut oil tanker not Apply 10 Y type of Ship oY
) | Compl ym/q with proteciive | her eczoupme/w based on
b | logation of ca 10 10K wder he. owner's requirement
' Ol MARPOL Annex 4 Reg- 136, i
. 4 |Thpe of Suney| statuptory along with I9PP | This s opfionat/volue added
) oY vountary
y 5 |Purpose 'Preve/mm of oil. pollutior from | Detailed, indépendent uesment
: | Single hutd. of tankey due | of a group of mackinery ov
: o strudure deterioration eqQuipment whith is Loy
. OV in case of darmege dueo not covered. by requiar surveys
. ollision or grounding (Eg-0il tankey piping 4 pumping gstem)
:r 6 ObJ echve To \/eﬂf(/ the shudural [ To provide ownex with asesiment
, condition. vemain switoble  Of shiph actual condsion
. for sexnice for mantenance & yepair pjanning.
: 7 | Suopedf suvey| cargo tonk ared & bagaat | Systemiic inspection of
L K A0 & QUL hutl Avudwe | madvnery &k equpment as
, m-thot avea vequived b the owner Hud |
a | inspected, may be inctuded i the |
' Sp outside. of ESP requivement
| 8 |Authoriy for | Recogrized ovganisafion on | Seperate confract whn any |
, armvey kecortfiaion behwf of f{oﬁvsmm membey of infémational member “
' 1 OF clals ification Sovetied - . ‘
| 9 | Outcome ond | Statement of complignee ©Ill AP Yoding is provided 1o he |
, COHICAtion | be (ssued by-+he Roon 6Chiif | punero wse ay vaiue addstion
. | of f(0g state- for tommexcial beniht:
10 |Fresent Matws | Dbolute & superceeded by | AVailoble as value added survey
ESF for Qb ol tankes from mort classution <SOU’V%\_/
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Ques4) | For whith 4ype of ship is "The Enhanced ystem Of Swavey " computsony !
Befly deonbe the System (3+me)
A - |infernadional Code on the Enhanced, ngmmmé Of INSPECHion dunl c

SUIveys of Buk Cumers gnd il tawes, 2011 (2011 ESP COAY)

+ adopteds under SOUAS reguca:ﬁon xr/ Part -4

wﬁmth#~

- Code should. appy 49 QUL delf - propelléd bUK CQImers and. oil tankes

more thdn 500 (1T

Purpose : To enhance the Safety of butk CAmers and, oil ket ks

- Monitoring he. shuctwnl condition of the 8vp.

Y

> Applcation, control k montoring of conosion prevenfion 4gstem.

- Canging oud Close up Swveys beyondthe vequtement of normal

sofety constructon sunveys

cee

- Caxy oul penodical *r@ﬂn/q of waterhght compartments o montos

the, tm”EgYﬁh‘

> CaTy out periodical thitkness measwrement 10 avoid 4tvuctural

faiwre due fo veduchon in strength.
outcome of ESP % CR¥tificotion

COND|TION E\/ALUHT(OM REPORT

EXECUTIVE HULI/ SUMMARY

ISsued, by the Recognized. ojgaisation o0 vehasf of flag state

Saient featwes of ESP

lﬁﬂﬁﬁﬁﬁﬁﬁ@éﬂm

(i) Overad $urve;f

-

Oveyau wrvq/ yeports the overaiL condsfiont of the huk structue

%/

and. identifies Fhe 1equivement for close up surveys-

(if) Close up Swrvéy-

- Cl0se up swvey 1S an inspection, of the shuctural defails withn cose

VISUa, mngpection Y014¢, nochuy/ wHhin YeAth of hond.-

< The, extont of aeas to be /Mfwea/ under close up SUVey wil be

provided, in tobe Jormat for speual Suneys (s64), 882,883 and. 40 on

“The Stope of &ufveﬁ (NCrease from specialr survey 1 10 AL Component in

SpeuaL Swvey 3 and. continue for Yot Of the Ah/p ife-




&

0505 /20

(i) Suspect areq

Thede e oCotions on ship wWhere gupstantial conmsion is observed.

It 18 arews where SWveyor Suspect apid wanfc;qe i occamy

*The. areas e /d.%‘zﬁect ouwing Survey, offon. frorm previow /mipedion

Yeport or1hicknels meaurement data-
- Tt & ovudias for Maintdining ne Strudturak integnty of the dhp and.

preventing  potential failwre-

W g

(iv)swm/maa COrrosion

>ThS [s #he extent of (orrosion Suth that the. wastage of component

§ moYe than 35/ of Quownble Umit, but withinhe aceptabie v

=7 e oo wasie Umit —for each Struttural Componeqt i pmwd@(b{i

clasifcanon AOU@;y & menhoged in“he 4Ninels mew urement report-

> If Ahe. WATBR of Gomponent (s beyond the allawakie Umit the

Wmponent must b Yenewed -

= oY WeW o.f Substonfial Covrogion. +he (9Cadien will L. Condsifion

evaluphon Yeport k wjl( be tréated as cnhical Shuctural, Areas-

Eg:if adect plate 15 20mm thise, Allowatke. bt is (0] i-e 2mm - HeAGyup0 18 mm,, no need 1o chay

But 75 o{ 2mm = |-Smm, 20-1-5 =185mm 5 So P{ [e3Sthon 1§-5mm , consider 1t @ dubstantial

7~7é\‘\ COYY0S5100 Whch néed. more moni-fo rr'%
e > = §
‘ ot /g
/
> ;
7’-]3__@‘, {_E____.; ]}, ,_..]),_ N

Merrhcor shructural areay

> e W (oCahon whith reguine oser monitongy bewuse they

e gonyfive 10 an% buua:% DT COYO5i0N  Wvch will aduen(;,

affect the structurar mfggnf;;l_

> these (ocedion are determined &

vv‘vl\vq"-l‘1"'!'.<‘l!F"""b!ﬂ\‘!"-!-"!""""'!"

Q) STre calewtation

b) Semite history of own Ship

g semte history of sicter ship ke Simiiar Ship

> v v w

-
3




(vi) Thickae s § mewrmw‘

8l Em‘mtof Huanes meapurement will e pfowdw

baed. on age. of ship -

= J caw Swpect area. mwt be (ncluded ¥ 71

=> TCKNEW mesyuremeént Sholdd b2 amed. ot ¢im Mmgm/y with
Hhe close up survy. ‘

-~ |(4i) Coxvosion protection Lystém ‘ | } .

=2 O PEr SO C-2 Part 1, (ovrasion prewedion dystem Lot benom@%

CoMIdlred @ Q L hard wahiy. wsing eposy pant & egucatent

= The type of (0ahy for each tank showed be, meationed in wndifio

EvaULAIN  YPOrt and. other inspettion Yeports-

=2 (Dot j oonaHion 1S 1o be. provideds o) 40y fair or poor

= Goge.condihion mean ony min gpof ywt

= fy  ondion means (ot by eakd own o/ coam% ondfor Ught yuyt

OV 20 oy move (weaa

= POOY CONUNPN me o genenl breakdown of coanng ouver 307 o

more, of the arew and/or $od hard Acale (et ywt) over

10 oy MOre. of +he Qveas

Documents vequired for Esp

loese fite.
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Q.7 Surveys and Certificates

6) State the objectives and features of ESP with reference to: a) Age of the vessel b) Access to the Surveyor c) Coating
Condition d) Owner’s Responsibility.

Below are the objectives and key features of ESP with reference to the specified points:

a) Age of the Vessel
Objective: To increase the frequency and extent of inspections as the vessel ages, due to higher risk of structural
deterioration.
Features:
e Special Surveys and intermediate surveys become more extensive with vessel age.
e Thickness measurements and close-up surveys are mandatory at:
e 10 vyears: Initial ESP application, more detailed inspections begin.
e 15 years: More extensive hull structure checks (cargo holds, ballast tanks, etc.).
e 20 years and older: Annual surveys require increased scope of close-up inspections and structural assessments.

b) Access to the Surveyor
Objective: To ensure surveyors have safe and effective access to all critical structural areas for proper assessment.
Features:

e Ship must provide permanent means of access to critical areas (e.gs;catwalks, ladders, staging).

e Portable staging, rope access, or drones may be used if safe access is not.otherwise possible.

e Access plans must be included in the Survey Planning Document (SPD) before survey begins.

e Any limitations in access must be recorded, and may lead to increased inspection requirements or even rejection

of the survey.

c¢) Coating Condition
Objective: To evaluate the condition of protective coatings, which are crucial in preventing corrosion and structural
weakening.
Features:
e Coating condition is categorized as Good, Fair; or.Poor.
e If coating is assessed as Poor, more extensive thickness measurements and close-up surveys are required.
e Uncoated or poorly coated tanks are treated as higher-risk areas and surveyed accordingly.
e Early degradation in coating:may lead to shorter intervals between surveys or additional inspections.

d) Owner’s Responsibility
Objective: To ensure the(shipowner proactively facilitates effective and timely surveys, and maintains the vessel in a
seaworthy condition.
Features:
e Owner must prepare a Survey Planning Document (SPD) before ESP surveys.
e SPDlincludes:
Ship drawings
Tank arrangement
History of defects/repairs
Coating conditions
Thickness measurement reports
e Owner is responsible for:
o Making all areas accessible
o Providing manpower and equipment (e.g., for staging or lighting)
o Carrying out required repairs or maintenance identified during the survey
o

O O O O O

Failure to cooperate can lead to delay, suspension, or failure of the survey.



7) Describe the procedure for preparing the vessel for (SAFCON) safety construction renewal survey. (5 times)

Check & ensure the following:

All certificates and documentation except SAFCON Certificates valid.

Whether any new equipment has been fitted and, if so, confirm that it has been approved before installation and
that any changes are reflected in the appropriate certificate; (Attach the list of new equipment fitted)
Ship-specific emergency towing procedure

Stability information, including damage stability, where applicable, and the damage control plans are on board
Manoeuvring booklet is on board and that the manoeuvring information is displayed on the navigating bridge
Log-book entries that the testing and the emergency drills of the steering gear have been carried out

A complete file of the enhanced survey reports and the Condition Evaluation Report are on board

Suitable Material Safety Data Sheets are available on board;

For oil tankers and bulk carriers when appropriate, that the Ship Structure Access Manualisson board
confirming when appropriate that the coating technical file is available on board

The hull and its closing appliances are satisfactions maintained

examining the anchoring and mooring equipment as far as can be seen.

examining the collision and the other watertight bulkheads as far as can be seen

examining and testing the operation of main and auxiliary steering arrangements, including their associated
equipment and control systems

confirming the operation of the ventilation for the machinery spaces

confirming that the engine room telegraph, the second means of communication between the navigation bridge
and the machinery space and the means of communication with.any other positions from which the engines are
controlled are operating satisfactorily

8) Explain process of preparing for Safety equipment survey of your ship
LIFE-SAVING APPLIANCES:

Lifeboat

o Stores and equipment.

o Particular attention to bottom boards and buoyancy material.

o Thwarts free of cracks.

Overhaul and grease which davits and blocks. Falls to be renewed or turned end to end. Repaint markings on the lifeboat.
When boats are in water run the boats ahead and astern.

Inflatable liferafts to be serviced within the last 12 months.

Lifebuoys- si lights, grablines, markings well painted

Lifejackets- lights, whistles and markings.

Pyrotechnics- expiry dates

FIRE FIGHTING APPLIANCES CHECKS IN SEQ SURVEY:

Fire control planslegible.

Check fire.hoses, nozzles and applicators in good condition.
Test emergency fire pump.

Overhaulall extinguishers.

Testand overhaul fixed fire equipment system.

Check breathing apparatus and firemans suit.

Check fire and smoke detection system.

OTHER CHECKS IN SEQ SURVEY:

Emergency lighting system.

Check closing arrangements for- ventilators, skylits, doors and funnel.
Check navigational equipment.

Check pilot ladders and pilot hoists.

In general all checks to be carried out as per the record of inspection form at the back of the SEQ certificate.



9) Under the Harmonized system of surveys & Certification explain how will you prepare you vessel for an annual Load
Line survey? (2 times)
PREPARATION FOR A LOAD LINE SURVEY

Check that all access openings at ends of enclosed structures are in good conditions. All dogs, clamps and hinges
to be free and well greased. All gaskets and water-tight seals should be crack free. Ensure that the doors open
from both sides

Check all cargo hatches and access to holds for weather tightness

Check the efficiency and securing of portable beams

If portable wooden hatch covers are used check that they are in good condition

If tarpaulins are used at least two should be provided for each hatch and in good condition, waterproof, of ample
strength and an approved material.

Inspect all machinery space opening on exposed deck

Check that any manholes and flush scuttles are capable of being made watertight

Check that all ventilator openings are provided with efficient weather tight closing appliance and repair any defect
All air pipe should be provided with satisfactory means for closing and opening

Inspect any cargo ports below the freeboard deck and ensure that all of them are watertight

Ensure that non return valves on overboard valves are operating in a satisfactory manner

Side scuttles and openings below the freeboard deck must have efficient internalwatertight deadlights

Check that all freeing ports are in satisfactory conditions

All guard-rails and bulwarks should be satisfactory condition

Derust and paint the deck line, loadline marks, load line.and the.draughtimarks

Non return and overboard valves functioning properly.

10) List out the various items to be opened and examined in.dry dock as part of classification society surveys.

1.

10.

11.

12.

13.

14.

SHELL PLATING: Side, bottom, stern & bow plating examined to confirm that these are in satisfactory condition
SHELL OPENINGS: Plating, fittings & connéctioniin way of shell openings examined to confirm that these are in
satisfactory condition

STERN FRAME & RUDDER: Stern frame & rudder.examined to confirm that these are in satisfactory condition. The
clearance in the rudder bearings'satisfactory.

RUDDER BEARING/BUSH CLEARANCES: Rudder bearing/bush clearances examined to confirm that these are in
satisfactory condition.

SEA INLETS AND DISCHARGES & OTHER OPENINGS: Sea inlets and discharge openings in shell and particularly the
shell plating in way liable to.excess corrosion examined to confirm that these are in satisfactory condition.
PROPELLERS: Propellersichecked for erosion, pitting, cracking of blades or possible contact damage. Fastenings &
gratings examined to confirm that these are in satisfactory condition

OTHER PROPULSION: Exposed parts of steerable propellers, azimuth thrusters, side thrusters, vertical axis
propellers and water jet units are to be examined for satisfactory condition.

SEA CHESTS & GRATINGS: Sea chests and their gratings, sea connections and overboard discharge valves and cocks
and their fastening to the hull and sea chests examined to confirm that these are in satisfactory condition
CONDITION OF OIL GLAND/S: Qil gland/s (approved type) found tight when examined under a head of oil
STERN.BUSH CLEARANCE / POKER GAUGE READINGS: Confirmation that stern bush clearance / poker gauge
readings recorded below are considered to be satisfactory.

GENERAL CONDITION: Examination of the ship as far as practicable in order to confirm her general condition is
satisfactory.

CHAIN CABLES: The chain cables are ranged and the anchors and the chain cables are to be examined (At special
survey no. Il and subsequent special surveys, the chain cables are to be gauged)

DREDGERS: Where the docking survey is part of the special survey, examination of hopper bottom doors and
accessories such as hinges, actuating rods, hydraulic systems to confirm these are in efficient condition.

HOSE TEST OF HATCH COVERS FOR CONTAINER SHIPS: Checking the effectiveness of sealing arrangements of all
hatch covers by hose testing or equivalent.



15.

16.

17.
18.

19.

20.

DOCKING SURVEY AS A PART OF THE INTERMEDIATE OR SPECIAL SURVEY: When survey in dry dock is part of an
intermediate or special survey, confirmation that, overall and close up surveys, thickness measurements and
repairs applicable to the lower portion of cargo spaces and ballast tanks (i.e. parts below light ballast water line)
has been completed in the dry dock.

MAJOR REPAIRS TO MAIN /STEERING GEAR & CONTROLS: Trial of relevant machinery item (proplusion and
steering) including sea trial as considered necessary by the surveyor to verify proper operation of the machinery.
RECOMMENDATION: Docking survey has been completed satisfactorily and the date may now be assigned.
ENDORSEMENT OF SAFCON CERTIFICATE: On satisfactory completion, SAFCON certificate has been endorsed as
applicable towards bottom survey.

SEA WATER LINES: Visual examination of the seawater main line and any other seawater line having a direct
connection to the shell plating.

STEERING GEAR: Functional test and visual examination of the steering gear and rudder trunk space {(if fitted).

11) How will you as Chief Officer, prepare the ship for special survey?

vk wn e

© 0 N o

10.

11.

Ensure all cargo operations are completed and cargo spaces are emptied, cleaned, and ventilated.

Clean ballast tanks, void spaces, and other structural areas to be inspected; obtain gas-free certificates.

Ensure safe access to all inspection areas using ladders, staging, or man-lifts; arrange lighting and ventilation.
Assist in identifying and marking areas for ultrasonic thickness measurements.and close-up inspections.
Coordinate with the chief engineer to ensure all machinery and systems (steering.gear, bilge system, emergency
generators) are operational and ready for demonstration.

Test watertight doors, fire doors, and hatches in presence of surveyor.

Prepare firefighting systems and structural fire protectionarrangementsfor inspection.

Arrange for dry-docking if required, and ensure underwater hull, sea valves, propeller, and rudder are accessible.
Ensure lifesaving appliances are in place, tested, and ready forinspection.

Provide all necessary manpower, safety measures; and support to surveyors during inspection.

Keep a record of all survey findings, and coordinate with.the company for any required repairs or follow-ups.

12.a) What are the survey requirements for an oil tanker undergoing 3rd special survey? b) What are the preparations to
be carried out for the above vessel prior to the commencement of the survey? (2 times)

a) During 3™ special survey, vessel hasto.undergo
(i) Renewal survey (Write answer same as Q.2.d)
(ii) Docking survey (Write answer same as Q.2.f)
(iii) ESP: Overall survey, Close up survey & Thickness measurement (Write answer same as Q.4)

b) Write answer sameas Q.11

13) List the certificates required to be carried on board an oil tanker in addition to statutory & mandatory certification
carried by cargo ships.

1.

Crude Oil\Washing (COW) Operations and Equipment Certificate — if the ship is fitted with and operates a COW
system

Inert Gas System (IGS) Certificate of Compliance — confirming compliance with SOLAS regulations on inert gas
systems

Shipboard Oil Pollution Emergency Plan (SOPEP) Approval Letter/Certificate — as per MARPOL Annex |

Oil Discharge Monitoring and Control System Certificate (ODME Certificate) — confirming installation and approval
of ODME

International Energy Efficiency Certificate (IEEC) — applicable to all ships, but machinery/fuel use on tankers may
vary

Certificate of Insurance or Financial Security in Respect of Civil Liability for Oil Pollution Damage (CLC Certificate)
Certificate of Insurance or Financial Security under Bunker Convention — for bunker oil pollution (applicable to all
ships)

International Ship Security Certificate (ISSC) — includes tanker-specific security measures under ISPS Code



Q.8 Welding (Types, Faults, Tests)
(Page No 66 to 78)

Welding machine AC or DC
/ power source and controls
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Notes by: Anupam Singh Rajput
For more notes visit the website
marineredition.com

: mailto:smart@marineredition.com

& . sVIART MARINER (click to subscribe)

Smart Mariner Edition



https://marineredition.com/
mailto:smart@marineredition.com
mailto:smart@marineredition.com
https://www.youtube.com/channel/UCysPTc_RSU8aVZn144YGBjA

@

28/06 /2025

D
%

W@dl@ (Types, RIS, Test)

Ques 1)

LSt vanous 1Pes of welding (2-1me))

>
S
[

-

The vaviows Jypes of we/dw e Q) foNousS :-

() Shietded. metal arc we/dm/; (SMAW) - OR - Moniat metal are we/dm (MMAN)

DESCRIPTION
+ 10 hiS_procs, an_elecht CUZI /s ﬂeoermd OeMWe o fHux covgred eléchade

k 1he work, metal -

“'The filler metal iS provided by he electrode rESelf-

——ELECTRODE HOLDPER
o LR r:t::f:_’j gy et

ELECTRODE 2| \ ELECTRODE CABLE

SHIELDING 1 '
i | yommee  \

;r\/\ LA == g | &

e v ik y P am——

Ll

LT 7 W '
_ﬁ@\(g 6. ( Nl fé,__wewwc\

wommem__»/ — | MAHINE

0e. (RS £ Y N . W ==l e "'ﬁx‘j !
]

BASEMETAL ’,"
clamp  WORKcaBle

Precautiond 1o take qre @ folrouws :-

“ENSure the work area (s cles, aw/ i, well venhiated -

* Wear proper PPE.

* Check L equipment comedtions pr da/w%y& or (005e £/71Ys-

* Keep electode, horders ond came i 10 avoid elegre shod,

L JTA B N E N S

* Ensure he a)eld@y maghene. 1§ pmﬁe'}/q earthed -

-,vav---'--"""'q".'."'.

* Kekp flammable mafenaL awcg/ from we/axgy aséa

Do npHon

JT

*Ude expaudt fon if wormq N CORfineds or encised, dPALH-

-

Srefch
[c{/(,l/,p:/"z(/‘l

D0 nof ouch the electiode. or metaL POTt of he electrode holder whie we/d/f;gz

Advant ag¢

- Follow v hot work, permt system.

Dundwantage
[/,

- - | '-r

~ Kep fire. extinguisher or fire. blonket Nearty in cwe of emeyenses:

ERQVIPMENT b
(r)wawnq matkine fo_eledncal (oatrol, |

(i) Wf’idi’l/} Clblés on Connen 1o elettroole & vetum cable frorn WorkK

piece b// we of A Clamp-

(hl) Elettyode hol der

(V) Flux covered. electrode. .

(V) Clamp .

=



2 /06 /2005

Advonidges -

- widely " developed, , versatile & widey ocepteds procen.

Ketmveg,( Simple, portakle & (ost effedtive eq)w,vrnent

D aduonfc;«;a -

Hc/qh lewet of experhie & smbt is Tequ ved..

© Molten weld, pool wWill (reate 4144 whith must b Ye/M0ved, -

Bues 2)

Whot i fX? What is 4he purpose of flux in ouetdm,q (6imes)

Any -

Flux js o ixture of gvamu&: 0r pPowoler of datts ands other

Substances: suth as maﬁneﬁfe Buortz efe-

Function of flu -

(1) To sfablse 4he olletne arc

(9 when héated Flux wilt Jenerate a misture of qated Which Wil

protect the welds pool /from e pnuronment

(3) It Wil de-oxidise 4he wetol netal

(s/’m INCYease <the vuwM;f of wcwb ,ooot to preveat +he om,vpm/zri of

milten metal in verﬁwm ands OVerhead we{d/%

(

(

(
(41t Wil Relp N controjleq. LULOW% 0{ the weld rn&mb«for Wiiform ﬂf%ﬁb :d

g

(

@

(¢ Sl i formed. by mixiny the impuwities of (iquict weld pool @

I
and creating oxids- &

(

() The denty & Viscosity of Sthu is Yelducsl s0hat it canfloat above
the wed pool- .

(&) The _molten StAw wilt doldify the, bRLMe briffte g0 that it can be
&UN%{ Temoueq., fﬂm surface of welg -

Contd- [ Ques- 1

(2) s metal are welding (cimAw) -07- Metal Inert (as (M%) wadn;g |

SEPERATE INERT 4 SUPPLY

,\“/\ ' g<—'~c1A$ NOZZLE
e covrir TIP
sou? X}A ’/j aAS SHIELDING
Fw(,'e&c?r(ame /ARL \ //
WELDMETAL

_QP_.&’SMET’!% b aas)



28/06/2025

[@ )N

DESCRIPTION :-

L MetaL Inert Gos (mie) welds 29 1S canieqs oul b/j /gpﬂemmf; aehie are
beHween o, v elechodl and the, baré metat .

. Sh/e/dmy /IJaA 1S Supplied, A(f/’éﬂlﬂ%f adl/}g ot al /ﬂ€/f/7&4

« The ﬁaer metaL /omwafed/ b// the eLéthode, which pasies mo%h #e.

COMACH Hip Inside #he 0 noTUe.

ERUIPMENT:

* Welding  macwae with (ontol

. Seprate inert 09 Juppler

cOW note ih veLdiyg Y

. Flechode Wih methan tal feed/ 29 armo/;mw

- weldiny casies

Aduortages -

Versatie proces, CON 68 wed fov slamles Steel & ofher Carbor Steel.

« (eJl Tmoke, x«fumea' e Créated.

e There. 1L N0 StAG 4mgramé-

Disadv antage

< High (ot of equipment k- maintenosnce.

< portasity /s yestrceed.

&w’e@iy Q04 My be blow gy 57 win do
[Z 4 V4 (o4 =g

(3) Gias Tungsten Arc_ Welding (6TAW) oF Tungsten_Jnert gos (o) welatiy.

& (= 5]
ELECTRODE c‘j&

/ HOULDER / \
Il
— ==
Tomc.mw / “«— Aqu’%(
\ & /gsmmwems
ARL — 3 NP ———
WORK — | WELDING
PIECE t . pow ER ' .
SOURCE
DFs (RIPTION i ~—

It 18 o dpeufic n/pe of metar inet goA e,(ecmo Qrc wetd/r%; procen

Wi u % {or MMJW of Abmost QUL CommeTialy metal and, those

D.'CUUU"UU-"-.""'.'"""q"""""""""'

|

y



28 foe fpom_

Where the Ahicknen 1s ey (-

The. we of W&fen electrade. prouides o, non- CONSUmpLle CLedoces.

t create e el it arc

- Sweuting 44 s providbde by Seperatt dupply of ineit gu-

Eéiwme/w

Twysten ewecrode wrih holdes

- Welding  mackne and, able

- Filler meta (i Tequred)

* Supply of /'fl(’]thad

ADVANTAGES

Can_be weds for very #in metau

- Aller rod 0’)@// not ke required. a4 he WJW dectrode can welg 97

Lusion of e base metds tset

DISADVANTAGES

V(iﬁ/ /’U,y/? level of SKill 1t vequyeds for tne operator.

- Cast of equpment & Shieldry g% 1S Wgh

(‘H &Wﬂéwed/ e wezwr;y ($AV) _— ELECTROOE FEEDEL,

7 ARCPATH
qu_,———;;‘: Z-7 "'a‘;%;f(kf;l‘ﬂ A ;;::':,—_"::—i;'.\\ CUQA’NU(A'K RUX BUAWKEC T
NN
oldfed — \ / V. R .
mpfﬂl« ﬂ}// _ / 2/ ’/‘7 Y/
weld/ , L% A S 4/
AL: / _// ;.}; y 4 y ¢ y /4 4
7 / S/ e /}</ p /
MOLTEN 8ASE METAL
DESCR( PTION e

It o perht are welding proces uOheVew‘he are (5 Submerg ed

W1der the bIGKEE of granular {Ux-

The filler MeLau is provided by the elecrrode itseif Wik s autbmatcay

fed/ iMo the welding tofth




@)

28/ 2% foors
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~
|
!
A

e LB T N

S
m
|
\ TR
B
&

. Formed by placing -the edge of #wo pieces of

m(mnaL next 10 eaoh other.

- e = = =
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5) T joink or Fillet joints.

“One plote s welded in between of others.

*The w0 piates are perpepdiclar o each other

(€]
D

an'
8 [ i \

*E4: &ﬁ#mm , ST9eKs, girdess.

2
S
-
e,

DeINbE  various TIpes of defedts hat coulas be found 7n werded joints,

With Sketones au Televant (31imes)

§

The._vonou_defeut at can be fow in welded oints are as folows -

() overiap b

It 5 o defock where he eoeldl metal flows over he base metals gurfaca

wWihout property fusng with it, Cresding o superfidal wyer

(if) Unaer cut

It 1§ o defect +hat a,opear ar a groove in te boe metar, aw/),q the

‘L

ed#& Of the welds cousec by ex(essive heat, Trawel speed. &arcvo(tzggg
U

(i) Lacc of penetration

mE

“>tae o penetrpdion

It i defect that ocwr wohen e weld, metaL dogsn't futly fuse

PIth the bose metalL af he. root of #he Joint, mwm,q N o weet and,

potentiolly defetive weld.

(V) Lack of fuo;on

T

~—Lack. ufff(w") N

i o defoct that occur when +he welds metal doem't property f(wc

_‘ "-,-w--.,,-.--7--T-p---7"rIU’UIIIIIII'

wrih_eiher +he base metal or previowly deposited veld. Leads,

¥ eoumq N Week, unbonded. arex within-the weld.

B S E— — S S—
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(v) Gas entrapment (POROSIT Y) . roragy

T 15 O defect oconas b,q he formajvm of 90 pockets 0y voids vorthin

e weld metar, c(wAegb by Tapped 404 &cap//)/i durmg e

Soldsfication of the molten el popl.

(vi) SIag intusions-

/ /Jdé’ Inclusiond

— &

[T 15 o defect that octurs (ohere non/rneimdc Alog porfilés become

{yappeds WHAIN the. doldified. weld: metat-

This 0coug wnén Jlag i€ not-properly removed owﬂ'/)gﬂ weldiy.

(vii) Cm(,f(}/g}-

alm .hGL PPN mim—mLQJngﬁfi-m

_—

i o defect ocuus where the weld oy mrmw)dm/g metal Cracks when

+he locouized hess at some point has exceeded the uHimdte Hrength

of the: madenal -

_‘_L-A&Ag‘d_¥_4LAL. J.* L -

4-b) | AISO eXplain thelr caused 0nd how they con be minmized by good
Welding practice
(0K,
ligt k ABOIbe the main cowses of fouls in welding and. show how hey
Moy be overcame by good weding pracce (34imes)
Ans - | The main cawwes of dgfects/fauts in wadmg Qe & follows -

(1) Impropef wamg tethnigues

() \mproper edg& preparaﬂm

(ii1) Improper crent

(i) Improper cleaung of the base metal

(v) mpyoper Ahvelding gas o5 flux:

(vi) Improper vemoval of the Ata(?

= - —_— _L -l e e an &
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The goods welding practice fo minmize defect are as follows -

() PyQpéf Jomnt 'pureparaﬁbn .

(in) conect welng porameress

(iil) Use. of corvect filler matenow

(0] Use proper welay techgpe

(v) vse of bacm@y/bacx -Yun

(vi| Control of /m‘erpzw °emperoture.

(vir) Welder shoutd, be franed and qualfied

(vil) Follow proper weldsny procedure

(i) Ve destructive and. non- aestruchive. 104y methods-

(r) detect and, Correct ggfoct before #hey proppgate

USuar, method for correetion of defoct in welds -

* Gouge (1o heat k relj@a/‘eﬁ/ he weldf 7@1 r@mow%q e Pl

*To ROl wing Conrelt parametess.

40) | Iecnee the gestrutiive ands non - dextruchie merhods of fesing welds(31mes)

ANS- | The destructive 101 f0r Welded jornts O%e au ~follows.:-

(i) Tensjle fest

husiaen B L L e v

l_ | e

‘A test prece is o from the we/dedL/O//)/x-

M pud 0o Fensile Festing mackine:

“The. mathine putls 1t p/ec‘ej from 60th end. il it breaKs

«The. moKimum  (oad. 1t 00K béfore breaking 1§ veworaed -

(ir) Bend test 2 plungty
T~ -~ 4
R U R M e A
& o

« A ot prece 1S oud ‘from He, welded J“OI‘VH‘S-

« Tt 1§ placedt on a besd test machine:

~ A plwnger pvesses the sample 4o bend- it 0 (RHAN angle (usually 180)

!U-'-U'U-.."""'."--"r.'-""'-""'""""




@)

st d

o« The ouder (Surfaca oqt the bend b checed for CYQCKY, (Ack of fusiond ,

open défects (if any).

() Havanes tert

R TR

‘A SMa l'f)d@'T@Y(CO/l@ or P(yYMUd/} is pressed. intohe. surace of test

piece at o fixed load

“The. Size, oF depth of the indention 1 measuied -

« HOYdLr madenaL il have smauer Ndention.

(i) Te otﬂ@hn@ test

Speaimen e

* Al SMAWL notched. specimen (with a V-or U- shaped, cut) (s tagen {yom the

- -
2

welded Joint

IS o placed in @ madne caued. s Chaspy Impact Tester
* A heawy  pendidum S the gpedmen and. breads it

- The madune meaures how mMuch energy wa ayosbed in breaking it

The non- destructive 1ey for welded, joints are ad follows -

(i] visuaL Inspection-

ViSual inspection veliel upon -the. defection of Surface imperfedion wing

The €4e and. an be improveds by wing asds 4uch as magritying 4lass

(i) Dye penetrant test

*This 15 wsegd, for owecﬁaq Surface defesrs oY,

« Clegn +he. weld Aurface«fo vemove oL, /qrecu@, vt gr dirt

© Spray or brush o lLigwd dye (penetront) over e weld.

Lot ft Sit fo¥ 5-30 Minutes 4o enter ang orack-

+ Wipe out the suiface wing cloth o1 Cleasier
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+ Then Swiable devetopes yke falc or ik powdel i§ SPrnkled puer-he surfuce.

- Qevelsper sucks pguid cgk/& whereever it 18 present m surface JS ontinudres.

 Liquid die._changes he olour of developer aad indicates (ocarn, and

Sizb of §u rface defecs.

(i) MOgetic. partcte fosting

C/edﬂ he. well areq 7‘0 vemove (Urt, /9)”6(246 Tt or pant:

$ CIEATE Qo magnent freld, wing e/ecfmm@gnet or pawig curert #rogh

+he. el

* Spray fine jxon peFhcler OVer e fet Surrace
LI e 3 0. rack, 1t inferuprS the mognetie field

particles ,qa#;er at e defect, formng a vsibe. maication.

(iy Rocogapic ertpg

A Soutce. of mdiation ks piaced. on one gide of e celd

' A 1adiographit film 1S placed on e opporte Sde of the weld -
*The Yaduadion passes through the. weld ands hrts the fitm-

» Defect HoK yadiadion creaﬁo/y @ dane imige & sound mefal creates ¢

Uﬂl’u‘ //776}9&

* DK Spots or /ne//mma on he. Image show intemol defects.

(v) UHhasonig, testing.

* Place he probe [1ransducer) on +he welds Surfate -

“The probe sends hiph - frequenty sowpd wawes intfothe metal:

*Sowmnd, waves YeHedk backs from any defed side e weld

< These. Yeflectins Qie Shown on Hhe. Screen.

D
B
Al

Wrth the help of Skeithes, wnte short notes on .

Ed,qa prepara:hom of plates for weam;z

=
Y @

It /s #he protdp of &hapm and c/ecz/m,q e eqge of pioter before

we(dfgq 170 enjure: érooac pmerrmo

SOy wel

NO defects

t1s dme by flome cutting, miding , ity or mavnigg

A AL 2R AR 2B B B N B I I B B B B A B B B B B B B I B OB I I IR I R AR E A E A AN RN ]

— —_—
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Common yped of @a}/ge PYEPaTAIon are -

2 b4 = N_ T
T g ! A
SINGLE v DOVBLE V
- B A, A SN
{ : NT ¢
SINGIE T Dovpie T
SEET L ¢ v ¢
X < 7 4 S )
SINGLE U DOUBLE U

b | Tack wwﬁw

Anc- | - Tak weld//zg MeANA mamq SmalL fempergrayy welds 1o hold metat

ports in position before fmcu/ weldsng

I prevent movement, distortion oy 4op_chorges durng welding.

It At @ o temperony clamp-

' Tt coa be part of 'ﬂ’)&'ﬁr’)m’/ weld if deon k defect {ree

* Showld. be 4trong enough 0 bold, but eaiy o vemove i needed -

¢) | Mewwes adopted in mirimum digtortion.

A - |+ Use proper weid//y; SeqUENCE.

' USe fowest po&J!bL& avent ond SmauLes eLectionss.

» Use Skp wqu/)c] ns100d of continuos welds-

* HoloLhe works metal ﬁmu% wing clarmps 9 ALK welds-

(n

'+ e Hmrz/q bacKs oOr Shﬁer)en dusing weldmrg

+ (Weld on “both side of e Joint, if pawbw

- Avord yaprd. 6000@9 (et the weld ool dlowly and. evenly.

&@L@Q a Qﬂ&h&&&k& h L\ ﬂﬂh & \} ﬂ~ﬂﬂhfkﬁﬂ;-

4| eack- yuwy

Ans- | IE IS o weldm,q made on the bk dide of the weld, jonk gfter the

IntHigL we(d//;q hos been completed, from the front” side -

~Thic is done o enure complete jomt penetration ands 1o addres ay

(Ncomplete. fusion in he woot.

LR
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N
 Ques 6) | How effedive wetd, penetation K aotveed, whit B
, plated ! (2times) _ |
AN~ | * PIOPEr edge preparation 1s 70 e done.
' MOintdr) ovvect yoot 4% SINCH ond ao/g/e

* For full penetration, p@rform bace gog,gm/q onde WelL from oﬁmym/de(éoam

' Use J(,L#/C/W cvent ik Voh‘cye 1 meit Hrough e Hockrey

 USe (o Hrowel, speed 0 auiow dééfé POnelaton.

* Weldy 1 muthple @/@m for proper i ThIoughout he. 1 tknes.

' Clean ean pas befoe appg/,y e Mext

- Preheat Hhick plates o veduce ermat dten aud aua betterfuion-

FChoose. electiones desgned. o deep penetadion.

“Muntn orred quc lengin, eleCode angle and. manpulation-

---q--vqccucq.c.‘0O'l'U"'ﬂ""""'w."'..‘.




Q.9 Corrosion/ Painting
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Monitoring :
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2
o

CORROSION/ PAINTINC

|

Sevevwweeweve
| | P
i

|
|

(ELECT ROCHEMILAC / ELECTROLYTE )

POTENTIAL \ (moisture/wotty]

\
S U "

A+B+C = COVI08ion

Nitgen elininale the Electoyte (g, therefore the equation is

not COMpPLeLe & Cosyosion (aN bE inhbited.

Coryosion is oletioration (deduction in thicknei) of q matenat dut

10 elettyothemical, veachion with +he envivonment

Thyee ports of (priogion taqingle which are yequred for corvosion

0 oelur -

A Unpyotecteds metal

(B) electvochemical potentiar i-e abivyy of the metab 1o reqct

6/661?007%/6&/%/

(¢) Electolyte 1o Gquid WAth s googt conductor of elecniity

For Chips (which O bWilt Of iron &-STeLL, eLe 1o themital Yeaction of

on in 0 Worer & presence of oxygen w/lt (eple Tust leackgg

0 vTeduchon in Mitkmes of mon plates

EYosion © EY0sion /S e 1emovak 0f Surface moxenay {70m Farm’s

CYust & fheiv TY0uportation by natural Bgent< Such a wOndy walder

jce eLc-

nu-qq--q'IPQ.C‘C?C,.H,---u'-'-,

(.
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&
THE CORROSION CELL- %
@ A-meter (ﬁ
e~ - eleUyoice connetion @
' | &
QNNO0L < b F_____\r—‘:& cothode &
_!zk,— i ‘\'Md_(:{_.‘_} G
\%/7 J;
MEEA :
R AN (101 onductoy (7
et — &
e ——rrr— (5
(4
e eectyou
@ proforv

Components of the Coyvosion (AU

(i) TR OLE CTI0Chemi Cally  diSimiliar metals Qe parly B immersed

in 0N eLecbayte ard Wird together above the Jur{ace (O

A Connetion o A-meter

w) The metal, Pt /< elemocf;ewca% more, Yeactive Wil bétome

1the node wWhith Wil  Corooe. .

(i) The: metal whith a(emoa)ewcc%/ wem reqitive Wik beéclome

“the CATHOIE A N0t Corrooe

aaﬂaaéﬁéan&aaaaaa

Flectvochemical, Aened or hdlwony senes of meraws showiny fhe

Surface potertiav ov eleCtrtherical potertial - «
(-) - mpve Yeachvwe ' €
(H) . ey reactive (‘

-The qavane Sene of metals Js wed X A quuc Yeference chart for

elettrothevtal potential 0f metaus- “

« Hydrogen 15 weds 09 veferene with potediol of 0000 E:

- Melah N Qe move Tedchive wil have ‘= potennol 1
- petedr The most veachve metal vxe pottadium & m%o&w’m will have ;I

MOXI M n%aﬁu& eLett o Chemical /ofmfv'al. (]
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Metals wWhich Qe (eH Teadive with répect 4o Hydrigen v have|

POSHILE. potetiaL -

< Those meltls whith dse  east yeactive will hawe Uegf /vgft /oasm‘ue

potentol & Caueds Mpbel metdls- Ex: gojcl k platioum.

nl nrHA(‘hﬂm;r al

use of the, “Aex10.

cWhen two  disgimitiar metads ove exposeds i Same electyolyte , the

metol Krth more r)gyaﬂv& electrochemical potentiol will become

—the, anode k will (070de wo-Tt Lo Other metal r

o Npboatds corsosion ceUL 1Y) IS mOve AmMOdiL 1) COMPArE T0 T

Therefore, wil (Oahque 0 Co*7ode

Factor Offecting  Corvosion- rates.

4-OXygen: The, comntion YLe) Qe YOOUCEA if OXygen anGilobUTy

1S veduoed J EXQmple - Insiole inested caugo 10K, Coveasion yate |
WL be Low- # |

2. Temperotwrt,: Coxsosion Yated @ incredses f temperoawe of electioyte

h melal jc incvessed- Example Undexside of deck plates of

TNk COf)fa/om; heated ca);go

3 Conduchvity of eectrolyte ; Higrer the Conauchvty , faster 1S she

The coTvY0s0n . Expmple: Covrogion YQfe i more s SW, ess in Nuer

water, onlb muth reduced ) FA

+ Avdity of ete(‘ﬂow T the. eéemo;yfen AU Hc, COTIagion YaLe

il 66 famrk yeduceds if the eLedrolyre /s AUKawE

Exampw. Using ime wash i cargo holds- & bitge wels to make

QUKLne -

5 EleCtyochenical pitential difference . Higher the difference in electro

_ chemicals potentiat, foster the vate 0f Coyvosion.

6 Preen e of (OO fons: UKL ChioNdte &k Sulphicde- Wi ACCOLEYALE

COYYOSION - EXQmple: SOW cTude oil wWhith had hgh (pacentradin |

of Swphide -

» - - -~ - W - [-— - - - - - - -—w w - -w - - -— - - - - -— - - - - -— - - - - - - - - -— - -— - - - - W




(3 /03 /2005
Qua:- | st 6 Typel of comogion - ExpIn each in 3 lin
A~ |(a) Unorm  Commsion: The most common Hpe of COrasjon s wform

Commosion in natwl-The (s of meral pcouss at the amode dites

and. theie 1S a confinual chonge of the amode Arfes in 4he
Surface over e

NIt pfwfemva metaL (055, QAeas wWhith were Mrﬁwffy anodic

Cease 1o Yo active and. new anodic Site 1ake over

There (s a conhnues TeIChang. betwéen e anodre and cathodic

Ares, Such 1hAL overa. penod of fime he, (oss of metaw Over

e et &de(‘@ s Aoty wiform.

(b) P/'fﬁ"}y CorIodiN;

- The, charactenshts of His Hpe of corwion is extremely locaizecs and

‘he, penelration 15 aegp i relaj?on 10 1he @urmmd/ﬁ areas

. Pn’my 1§ 0ne of #he, maodt aa%)eraw 7%7/77 of coroson @ it 0f19

ocauss in placks where 1t camnot e féad/,@/ N

- PIS form whese there 1 & smaw amoddic aréa W /s Sugportedl o

Qa Larfya cafhodic Qreds, Sudh as Q. ifuadion of broken mii Scate on

Steel Adurflice

I, T TN

Qucer ’pif

——

3 e Re et A

(¢c) Ceice Corrogion

mmmmmc\mﬂnh\mmnnhnnmmmmmmmmﬂnn‘nnnnn‘sn‘

+ Celvite corragon IS charactenzeds by 4 geomencal ay)ﬁgamﬁm n Wit ¢

cathode veactant, 0499, o Yeadily gavn acces +0 tre. meral surfice G

OUISICL the CerCE QA have e (s GOew in wly of e cemce. G
 The MEXQL withn 706 (ernte [ -1herfore. dnodic 1p 1he. Jurroundiag ereb
ondy Jl(ﬁ@fd pre/efmab (Orv0gion g

© When mudy ﬂoor/éy aaherant (o0 W, SAd, onds oTher depni (AUer & ,acww, G

susace it undewoea a Gmiar ooy mechism 1o hat ocamg;z d

n  CYenices p\//)em@uer (005 alebrte COIfE (s , THEIE 1S o. depletioa of Oy,ygm d
n_ o Crevice Cb/wéQl&%l%/ The oo IS (otalizeq there

h & &y
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Limited Oxygea Accem

bt o ' EQly DFygen accen
In < utodiog Laer

(/ a7 TR AN i 7

— C athode

(d) Gowvanic covrodon

Tt vefers 10 fre coviogor domage inductes cohen Two disSimiliar matenal

We coupled in oL COMOSIVE Wo(//f[a

* When qu Gauant Couple forma, one of e metal bewmes e annode

ONd Coviddes while the ofher beCome the athode onds is protected -

- Tn 0rder 40 have gavanic (oYroNon, the. disymivar metau must onac

N 0n eecte (¢ g sea wate)

- Anno e COTTOOU/ in Ff?/fefé’/)w 10 cathooed . SKETCH (Same as of corvosionca)

ey Peposition cprvogion.

If QU subtle «fomq of /)awamo Corvosion, that occurs yohen the jon4

of the more noble ML (codhodic meLay Come into contack with

Q@ o noble metal (nodic: metal)

< THS Yesuts . . local gawauv Couple bei% Hformes 0N e 184 nobie

MELal COvroaés-

A Common example. IS thad of copper (0 from pipe work and heaﬁ/;

(01l be:/l;; oeposited. 00 exposeo dteel tank tops and. yopiot plﬂm/g

wrm&M con  olevdlop:

(f) Comosion cue 1o Stres

 SOB (S the interwity of the mtema% mfrnbmzd/ fovces oy componeat

of forcea thot et o thage in e vowme o1 <hepe of a matenal

that 5 oy has been subjected to eﬂmmap,forc@j

. Strew comosion cYacking is @ pYOLEy thit Tequired the simuwdareons

action of & orvodent ands dustaineds WY strem-

- Strew-veuef Craming is & (raing prolen that occun  when

SWephble aoys arv guhjected +o themal gtrem veuef ofter

wawnﬁ 1o vedwe veyidual styemey ands 1mMpYove toughnen- Siren- elief

— cvaaﬂf?q occurs pnly in met@is that cOn preupitation - haraen own/%

‘---.---.P-U-'.-'-----v-v-v-vTvvv-—T—vv-

SUCI eLeu ateal - TempeYatust. eXpOSIT.
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UAPRESSED CORCENT CHTHDIE PROTECTOBHACCP)

Flectrochemical, potestial,

(B of covrpsion 1rgig4Le)

N/
protection by Codhoclic paotection
TAEEER
lmprenep(\y cuwrrent 63/0,,{70,'04( anno dés
Icep SACP

I

&

\

\
AVEAY

i L———r’" r¢ Controller PCB

~Porser gouvce 3{

hipls
A T |
4
|
I
[

I S
éD/, /AT e %Ur&tpofm}ﬂ,—l% Rq%/rp/)y ceu

&
=
A~

//

By o ol Joee]
L\,

& K

Creoun ding O pant beprdorn
[

Prindiple OF cothodic protection.

The electrochemicals YEAGHON 1 @ COTYDSIoN (et based 0N Two

factors - P

l) The cifference of egectrochemicals potorhal between metals hich

WL Create the anode (Mmove Yeachve) 4 -the cathoda (em reactve)

(i) The vote of corrsion (an’ be megyureds by the vitage ov
cwvent generated by Covvosion (R

(ii) Therefore, the, Concept of Cadhotsie protethon wilt be 4o veplace

the target metal will g move qnod/c metal - Theveby, making

R LU TR g VRCURCRCE R VR VB UV R VG R RV AR LR VT B B VR AR L VR
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it the Ccothodd -

(iv) ThiS System canbe made more effewvt 197 //)“m)duazw eLectnc

cwyent in the offoxrtﬁ durettion of e corvosion CRU -

IMPRESSED  CURRENT CATHODIC PROTECTION (ICLP)

« In e Systenm, an extergal «Wp/a/ of Qe curent & wed. 1o

Cpouert he eLectro chemical reaction B ») @ (07705i0nN (COU.

o Fmoytode e protew, it annode 5 gt wj 6 nhoauced n

The system-

v impresed, et i 62 dend out Throygh zinc ammoaes or retun

10 Shipls hUL from he Quta. Of pant bTERKDW, therely makigg e
hus camore ’

SKETCH

* Noﬂa’f!/c] Of TCCP System

UATM’A Of’ POk bz e0KAOWN wilL expose the bare meaal of hud o |

Se0U Whith it ﬂood/ elettioy te, ond, therpfare will beae a

CovvosiIan el (}OC&QJ/

(2) Reference CeLL is introcced, o the outer hul o meéarure the "

€Arm/}; cuvent cveptéol l{o,y The (OYY0Ji0N CEUS Avoundo 1he ship's hwd |

(2) Powes Supry Uit (PSU) - The memswred. potertiaL fyom the vefernce |

W s sent +9 powes suppw it hith nverts it into elecyng

df/]rww k send 10 (4) contoule PCB -

(4 Controltes P Tt Calcwlodey the oudput current vequyed 10

CoNvert -the (pfrodion (LU &ﬂwe the AWW/ 1o PSU

(5) ICCP QNodés : These e introduced, 0t owside of the huk with

(onedion from PY- 10 gendthe CWredt 110 Hhe peo

(¢) 'Th';a(’fﬁnprebcd/ cwsvert from ICCP Qn19des will fods the ored of

paint bre0kdown & YOtu™ b 4o the hwi In o way, Hhe

areu 0{ paint breasdoat itk be converted- jnto cathode £ $o

Wil be protected

(5) Huat_goundigp: A growndiyy coble i povided: from pul 4o Py

P W (W W WP P P @ P 9 999 W S 9% P W WP P e W e e ™ W - == = T T T

compwte the Ovawt




(9) Ship’s mOﬂH'DnO/q A}/Sl‘cm T s UAW pyovided (ocaly, in ECR

£ q w)ﬁmeeo’ Ofﬁc& Wih faAUU#on dote monToNag, yecordipy.

pnrm/)/] % cont‘rowf/tq onds UA(MUH With Internal come iion o

Shom momionf)g gamca

£ Ve 0n-hoards dhip<

(i) Bow area

(i) Ster area. Qromd the PYOPeULS & yudldets

fdaaadaaian

(i) Llosge spe vd0Ler inlets & outtets.

SACRIFICIAL ANODE  CATHODIC PROTECTION 00 huu and 0 ook
waﬂf e
I JeAsr FRamE -
!fli /"WEL(D (@
*Pn'rwpte of cathodic protechon (came a (a
@ Sacnfival 0node s agy meraL when inyoduceds i (orroyon &% -
Wil toriode ja_preference o the meral voy prorected . C
Ex. - POr Qhpls made of jron kategl, Mumunum k ZIC Qe magt (€
o
aomfnore/a/ Wed a4 Jacfical  anodgs -
Othes metals 00 be weds which are Sutficiently move reactrve +han gm
(Y0 & dteel (on

It N wed o ower hUL i copjuction 1o IccP gy dtem ;

< Ins1de the. hul —H7¢t,/ Are_mainyy Ut in baUME tanky, 4ea water

(
piptlines, seq, woter’ pump Stromnes. @
* oY @ ompartment 1o be potected wing Janfiual an0ctes The

totaL @ua/m)ﬁ/ i carcuated w:% Clousify cadion d00/ely.

- Annodes e uw,w, desgned- i e i e 1ecwn,9waar or

cytndncal & cast’in brickets

(
i
(
(
(

* EQU 0004l fhowdd b2 welded. o +he huun foar eLe tncal

COMHAWH - B

- The numb€s & djstrbution of 010de ghould. be an per qanifiation

Souees  lramwngs “ -
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M@qnemwm IS pronibited 1o Wwe on tanes ap it Ic h/?hﬁt/ 'dedﬂ/(’.:

&ma}/ /qenefat& JpAYKS. ;f faw from hegl«t

'The &UW&/ of Amoalr e usuel part of Lcafe;y oYU tian

Suwgy,(&ef// dyy-doctiyg or & yeand yenewal if re@wf&y

X | contd. from type of coviodion i
4) l/Ylpi/}qemew COY Q50N }
C s oo COMbiNodon of CovI0N0N & erosion due To high v&ouy a@uct‘
I/uM; e suface of the Ompartment
it wi /(L yemoue. ~the. paint & start cowon% Example: hot cea water
wamg
h | Microbiolo ﬁcaﬂiﬁ inflienteds coveogion.
N camed, UL 10 QnaeLsobic bakena generayy found, in
Crude oil- Example: acid. producis boactena.
28052085 ] P |
Qs - SURFACE PKEP/’}RH'HON STANDARIS .) ! /,’hl& antwer is {ov afte sur:{nca
Ang:- [)1S0 a3 : Blast cleaniog o visualy clean dteel, dniiand

WheN vieweds whhout Ll ca:non//m suface Shade be free {foom

vigle oIL, greae and divt @nd ghau be free from miu-seate , yust,

poit Coawy and. fpreg7 maners It Shaw howe Q. laform m et c

CoLor -

(i) 10 $A2S : Vey #;oro;cgh, b/t cxea/v,g

Whon viewed. withowt m@qmﬁcaﬁm the, JUHA dhaw be free from

Visible ol Areae ond rt ond shai be free from rvd- scate, T,

point waﬁ% ANt fm‘t’ﬁ’h medterd - /};7// remoinieg Lrgued of Contam

~inadion Shie show oy 0n s4ght St in e famw of Spots 0o

Smees:

(i) 150 $A2 : Thovough blaxt cfea/u‘f,zg

When vieweds without mo}qmﬁcaﬂon The JUrfGle 4hau b¢ free from

visibte at, gr&wé ond divt gnd. from mast 0f e Milt- Scate, Yust,

plunt coazh/yf andeforegn. medtess. Ay ven il ontraodion

P & & P ¥ ¥V ¥V F ¥V F FFPoP 99 IJP 9PV I IJUD T U UV U DU DU P VP DU VU UGN DN DIV DV VIVVTYTRDR DD

Shout be Wl&@ (ldhfmfﬁ
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() 10 $A 3 Light blast cleaning.

[

When vipwld without m@wﬁcaﬂow e sur{ae shalt be free

fme r1§1bLe o:L//qreaae a/)d aivt ancv fn‘)n'L poo ‘7 adfunflg

ilL- Scale, yust, pwwb, coamq ona fomgn maiter

Quy - ©)

HOW 40 A0 Surfdce préparadion for pammw

Ans -

(i) Power ool Uem’”fq (YOWW gmdm ,w/re brush needw /]Uf} etg

+ Swtable for smalL repiics

* A lfe span pbtan wih a gooat waﬁgy may b about 9-5 /yeam

(i) Hﬁdm/;emy (water prosiiie apoue aouk 00 MPy

+ 100se 1t scple. d wcwf)q Wil generalty come off

» Mill Scale aad. harde blace. Twt Wil not be removed,

* A Ufe an obit wity & good- <uiface tolerant (0atvg can be S geus

oY more

VLN QLNUL - A-Q-A o

(i) Uity high presswe hyarojetting (presswe above gbout 200 Mpa)

USW ﬁ"/@ better YEALUI ﬁ’)aﬂ ApOUeL methoct gﬂf e Ction aoilable

@Wm,q on the. Clednygey acvesed, e SPan wih gord coating

can pe upto 10 ;fdaﬂ

(iv) Sty blasting .

» SIiar 4o drg anf bouwﬁh/;y but water is el @ properast

ingtead. of v

- chanmgw are yeduwed, dwt k ot (eve

; Cbuaﬂw/)@e IS that the Surface /s veted, whith imple) re-rustrs

c A i wih Josd coatry may be 5 yean

V) Chemicay de- ~0cokyg with maynemam/ colCium or /;ydfoc/)/onc Aol

AL 10000 0f chemicals must b€ vemoueds by thorodgh ek warer

SARL\BLUR B (B VR VBT R B VB VR B R R

WOMW}? before (oahpg.

Expedecé Ufe wrh ﬁood/ COM'W ) be 2-5 Aears

b | what are #e Aeﬁdf of pa/"/m'/;]o?
Name of dlefedt
Destrption X ASWEI jn Fosmi PDF

Correcton




X | Profedtive goating, (Fanis)

w COO:I’I are for COYrodion p’?’OTeCflbfL 07& metal b or : barr
—1 o e eat
Wrth +the envirornment

* Thvee prinuples are wed - (i) Croate bamer k preyent penetratior
OX(”/L L electowte je- Sea water

- (1D Using more aodic ﬂm
prOTELION £ 0 of Tk atwmwium foy iton & steel pi

Ci(l') B‘Ch 199 0won propeity in CO/)TGd
_ WHR QIY or water Hor protection of- metat |

Cunng - 7t /s process of dyym of the pavat i.e. conuersion of fru
" Gppued Yguin into nard coating

cotrore

- Sua- | what s pant ! wnat are the omposition of paiat 7

! y :hu\\
' AU 5O bgwid appued pnte surface which et di Ry
S OV @ horgle profective et coating, _

® | Components ats -

L) Gioaer

) Pgmet I
I (Y Solvent -
I PO Bader: Tt is e fitm- form Component of pant- It wiy deter

k j e \
| ' ME T parepre property of we poit both : ;

Binder i)l 1O & Contauas fitm wrikh Wil auhere 4o e surfa
Pomis are, ngmen, after the, binder.

3 \
o ~There are o classes op G - |
[Z: () Thermoset - smese are binoters WA WL change therr prygicat and
|
g | « It meaus Hhot hard. coanng cansor 4e Quijolve
b « They are Yy Suppved. 10 1Fwo ditferent PACKS

5 ;

g “ The 110 packs of Ggwd muwt 6e mix 090fH¢7 1) proportion
@ ‘ Immedsate L before application - ’
B
-+
@

Exampie 1) Epovy ve0ns: These are wides wed & aceepred 49
W

Quremans ey are mogE

Sofvents.

Vg7 2 PP RS
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Suth ar inside boudst tanks.. Epoxy paims are d;yracwb

b,c/ SUPUYRE & QUORUL for exposeq. areds.

«Exampie 2) Poly WethoNe, Yesink

>These Qre Y8ins hauing excellenl chemical vesiscone 17 cludligg
{ C

auds

--‘nA“-_>AAA_

- The ﬁ‘/u‘sh coot hHay very fgooatffou rétention

> S0, ey are prefesed as finish coats on expOICA ALK, Suporstructord

exTenaL L hull topside. —
U//Pl;KJl:CL _____ —

Load wotertine | 'TDP.UDE ) §

> Ught watertne | B0OT ToP / ) §

i [ Uit Rt T [

" bottom ™~ )

wettedo surface area formwa 1

S = 2.58 X Jd,i;p., % L. sz%ﬁmwwﬁ

Q1y of oilin its= Su¥face area(™) &

Spread. vate of pont(w/y

;_ @e! -{BOm Technital Aada sheef O ”i

: -

| Surface aréa Aoy fop gide - P

| 2+ Freekoard X Lx 8 i

L THTS |0 NBT- 0F _ACOVE ANSPEE, w

(i1) Thexmoplastic bindew 91
’WH can bl Compretyy disjolve in theis aovreapond/% solvents - J(g
77)0,/ do not C/)M/Q& Hheir propestith oNd. veton thei ¢ pyoperﬁ cwn@ @
Cun%l pocen. C
.”hgy are W ually Supplied. in dingle pacs S Veyy (oit Efecke foﬁ;
ma/nfenan@ L cowemet WorKs insrde gupmtruam L machineyy
Spaces. G

* EXample 1 : Chlonnated A wbber L

2 They hawe vey ﬂooob Add & sea water veystance, -

= Th§y wese very popwar in the interndis for Sea. warer piping,

Seathest, strainess Lblge wells -

> I exposed 4o high temperature & over period of geart, they

1€ 0 peel off from swface which has caued. 0 hoking of

Unes.
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| e Example 2 VinylL Resias

v

= They are an[yL polymes which are NOIrmaly wed. for C'feaﬁ/)/y

acvlic pant-

= Bmptes CooUTAY con pe added 10 increme water resittonce.

= Tt 1S W in intenal Aurfaces of Qacomodation £ maaxu‘/zeﬁ( SPACes -

(b) | Pigment
. Pigments and extender gyrp fine powaers which are gysperced. Jmied
Wrih -the binders to athieve. spedific purpose. B
* TYres of pygments:- N
(i) Colourifg pgments. ]

— Purpose jsfo provide permanent olour 1o e point-

= TitQjum dioxide jc used for white (olour efc.

(1) pammer pi gments

~ They inwease fhe ourability of the paink by wing specal pl'ﬁmW":

SUth U4 Qlmuniywm & st - flaxe (glas; flare epoxy nas very goooumn(jnj_

and  andl - Covvogive pmper{ﬁ)

(iii) ANt - comosive PIgMEUS ]

(7---‘r-r—-rT-’-'q""’.’.'..i"'

> Plgmedts Gke ek awmuniun may be ased 1o protect +he metar |

by cathogie protechon, i-e by eletrochemicar means *[

|

,.T

y it

—> They are wea to imurepme PYMEE Youume Conentydion. |

(iv) Extender pIgments. %

— They My be i1 vanow Lizes ando shopes. }
= A ommon. example s wui- SKido exdenders. il

]

(9 | Solvents Jﬂ
‘They are Ugwas whth are wed 1o ,jﬁaoo'(/tat& the QppUcation of 1

paint-

*Theiy purpose s 1o dissolve +he uquds binoer & reduce e vi Cosity

Of-’rhz pount fof appucotion.

« Solvett can aho be wed, Afor (leanry the cuface befort appucation

and for w‘uolu/'o/} the Lgud pasnts.
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TYpY of Solvents Qre & Afolfons

() TYue, Sofuents

> Thle. WG Qre (ompLesyy (ompiible with e binder ¢ recommniy

by manufactues in Techical dafq cheek

(i) Katent soluent

~ Thete Qe Wuatly muth mOYe £H10nger then true doluents.

%’ﬂoefb/ are UA‘W‘/‘I Suppued as wuvercal Hunng it-

- %eﬁ e  wyed for c(e,a/u(y the equpment

(i) Diluent golyenr

— These are Wwully not o monufattuver Supplied. solvents

—They (e usuauy Wed 10 Teduce L st Example: Kerosene, (@

turpentine . |

— =

Rue- | Anti- fouling point @
Ans:- | Fow/rgq mMEas the OHAthement of unwankear oyganism on the Jhels (@

hut " Example - baracies, Seaweed, algae, muben,Fubeworms etc. "

e
* Bffect Of fowling of the hwdl is +0 increme under water hull y

YOVSEQNE Qad. Qeeelerate covrdion . ("

Thi) wilt 10ad 1o incremed. fuel covumption and. Yeduced Jea speed.

ﬁrﬁ
for the jome. KPM. &

© Antt -fouling yjstem meons coaﬁn,q oY Surfawe trp ptmont 07 gyteru

Whioe il pTesent Hhe astamment of wwaited, mavine o Y dnisma - R

~The AFS Convention & wodes of 2904 Wy adopted by M0 13 ;:
TeQUOLE the Foxins whith Qxe wed for Q- fou,(m/q B/
Some. foxms 4uch as TRT (TRI BUTYLTIN) & have Laom(g advense. (e
effect on Maviae envivonment k-therefore they are pronbried (e

v Applicoion of AFS cedl : AL ships off 400 GRT & avove wﬁaﬁ&{ on ;g
international voyages: &

+ Internadional  Ant- focwr;g ayfstem cerfifcate phould be (el e

wih the aHachment 1o mention e Hee of anti—foutig Jystem

N we & perod fov whith it iy vayd

Hﬂ#

< Item Ahat con be wed 1o anti- {ow//;g self pouumg foﬁmenuwm

PR

e pmwwt égj Aunt. meaW for antl- fmw%



