MINISTRY OF SURFACE TRANSPORT

(SHIPPING WING)

Merchant Shipping (Examination of Engineer Officers

in the Merchant Navy) Rules, 1989

NOTIFICATION

New Delhi, the 4th April 1989.

G.S.R. 424 (E):- In exercise of the powers conferred by section 87 read with section 458 of the Merchant shipping Act, 1958 (44 of 1958) and in supersession of the Merchant Shipping (Examination  of Engineers in the Merchant Navy) Rules, 1963, the Central Government hereby makes the following rules, namely :

Part I- Preliminary

Short title and commencement :- a. (1) These rules may be called the Merchant Shipping(Examination of Engineer Officers in the Merchant Navy) Rules, 1989.

(2) They shall come into force on the expiry of  the  period of six months form the date of  their publication in the Official Gazette.

(2) Definitions : In these rules, unless the context otherwise requires,

(a) “Act” means the Merchant Shipping Act,1958 (44 of 1958),

(b) “approved” means approved by the Chief Examiner,

(c) “Examiner” and “Chief Examiner” means persons specified as such in Appendix “A”,

(d) “Appendix” means any of the appendices annexed to these rules.

Part II

CERTIFICATES

3. Certificate of Competency :- The certificate of competency for the grades of marine engineer officers shall be granted for each of  the  following grades, namely :-

(i) Extra First Class Engineer (steam or Motor or Steam and Motor).

(ii) Marine Engineer Officer  Class I (Steam or Motor or Steam and Motor).

(iii) Marine Engineer Officer Class I (Steam or Motor or Steam and Motor).

(iv) Marine Engineer Officer Class III (Motor).

(v) Marine Engineer Officer Class IV (Steam or Motor or Steam and Motor) .

 4. Endorsement of Certificates :-(1) Marine Engineer Officers holding a higher grade certificate who have in addition  passed  examination for a lower grade certificate of the other kind of ship shall have their higher grade certificate endorsed in form  (i) specified in Appendix- “B”.

(2)  Marine Engineer Officers holding a Class II Certificate, who comply with the requirements specified in sub-rule (2) of rule 16 shall have their certificate endorsed in form (ii) specified in Appendix  “B”.

(3) Marine Engineer Officers who comply with the requirements specified in sub-rule (4) of rule 16 shall have their certificates endorsed in form (iii), (iv) or as the case may be in form (v), specified in Appendix “B”.

5. Requirements to ensure continued validity of Certificates :

Every Marine Engineer Officer holding a certificate, specified in rule 3 who is serving at sea or intends to return to sea after a period ashore shall, in order to continue to qualify for sea-going service in the rank appropriate to his certificate, before the expiry of every five years form the date of issue of such certificate, shall be required to satisfy the Chief examiner as to his :-

(a) medical fitness, and

(b) professional competence:

(i) by sea service as an engineer officer for a period of at least one year during the preceding five years, or

(ii) by virtue of having performed functions relating to the duties appropriate to the grade of certificate held which is considered to be at least equivalent to the sea-going service required in sub-clause (i) of clause (b), or 

(iii) by passing an oral examination conducted by an examiner

(iv) by successfully completing an approved course or courses, or

(v) by having completed approved sea-going service as an engineer officer for a period  of not less than three months in a supernumerary capacity, or in a lower rank than that for which he holds the certificate, immediately prior to taking up the rank to which he is entitled by  virtue of his certificate.

(c) Any certificate of competency which is not endorsed in accordance with the requirements specified under this rule shall cease to be valid at the expiry of the period specified.

6. Surrender of certificate :- The holder of a certificate of a particular grade shall not be issued a certificate of a higher grade unless the holder thereof surrenders the same to the Examiner.

7. Replacement of lost or damaged certificates:-

(1) Any person whose certificate of competency has been damaged of lost may apply for a copy of the same to the Principal Officer of the Mercantile Marine Department, Who delivered  the certificate.

(2) Every such application shall be in the Form specified in the Appendix C and shall be accompanied by appropriate fee as specified in Appendix D.

(3) On receipt of an application under sub-rule(1) the Principal Officer shall refer the same to Chief Examiner, who shall after making such inquiry as he may deem fit, issue a copy of 
the certificate to the applicant through the Principal Officer as soon as may be 
practicable but in any case not later than the expiry of a period of six months.

PART III

GENERAL REQUIREMENTS

8. Fees: (1) Every candidate shall pay fees in accordance with the scale of fees specified in Appendix- D on each occasion he applies for examination or exemption or both.

(2) Except as expressly provided in rule 27, fee paid under the rules shall not be refunded.

9. Medical fitness: Every candidate shall, before appearing in an examination submit a medical certificate signed by a registered medical practitioner to the effect that the candidate is medically fit to adequately perform the duties of a Marine Engineer Officer.

10. Proof of age: - Every candidate shall, before appearing in examination produce proof of age.

11. Testimonials: (1) Every candidate shall, before appearing in an examination, produce documentary evidence of initial training and exemptions claimed. The testimonial covering service in work shop shall be, as far as practicable, in the form set out in Appendix-E.

(2) Every candidate shall, before appearing in an examination, submit documentary evidence in respect of qualifying sea service or compensatory sea service in ships signed by the Chief Engineer of the ship and endorsed by the Master or owner’s representative: Provided that where the Chief Examiner is satisfied, for reasons to be recorded in writing, he may accept testimonials signed only by the owner’s representative: Provided further that, candidate’s service records shall be accepted by the examiner in case of service performed on Indian Navy and Cost Guard Ships,

(3) Every testimonial referred to in sub-rule (2) shall be, as far as practicable, in the form specified in Appendix -F and shall state the candidate’s seniority on watch, the nature and duration of the duties per formed by the candidate and the type of propelling machinery of the ship, and shall testify as to the candidate’s ability, conduct and sobriety and every such testimonials shall be returned to candidates after the completion of the examination.

12. Confirmation or endorsement of testimonial: - Where the length of service cannot be verified by the Shipping Master, the testimonial of service must be confirmed either by the consul of the country to which the ship, in which the candidate served, belonged, or by some other recognized official authority of that country or by same responsible person or organization having knowledge of the facts required to be established. Where the testimonial is not confirmed by a consul or other official authority of the country, it may be endorsed by an Indian Consular Officer.

13. Qualifying sea service or initial training found to be insufficient : if after a candidate has passed an examination, it is discovered that the candidate’s initial training or qualifying sea service or both was insufficient to initial the candidate to appear for the examination, the certificate of competency shall not be granted until the candidate has performed the amount of sea service or training or both in which he was deficient.

14. Penalty for misconduct: - (1) Candidates who have neglected to join their ships after having signed the Article of Agreement or who have deserted their ships after having so joined, or who have been found guilty of misconduct, shall be required to produce proof of two years subsequent service and good conduct at sea, unless the Chief Examiner, after having investigated the matter, reduces the said period.

(2) On receipt of a report of misconduct in relation to an examination (including insolence to any Examiner or disorderly or improper conduct, in or about the rule where the examination is held) or a breach of any of these rules, from an Examiner, the Principal Officer of the Mercantile Marine Department where the examination centre is situated, shall enquirer into the conduct of the candidate an in case he, after examination of the report is of the opinion that the candidate is guilty of misconduct, he may, where the examination has not commenced, or is not completed , not permit the candidate to appear in the examination or as the case may be , to take further part therein . The said Principal Officer shall report the facts to the Chief Examiner who shall consider the report of the said Principal Officer and when in the opinion of the Chief Examiner, the Candidate has been found guilty of any misconduct in relation to the examination, the candidate may be punished in one or more of the following ways:-

(i)  Where the result of the examination has been declared, the result of the candidate may be amended:

(ii)  Where the candidate has been declared successful in the examination but has not been granted a certificate, the grant of certificate may be withheld for a period not exceeding six months. 

(iii) The candidate may be debarred from appearing in any examination under these rules for a period not exceeding six months from the date of commission of the misconduct.

(3) (i) If a candidate is found referring to any unauthorized book or paper copying from another candidate or offering any assistance or giving any in formation to another candidate or communicating  in any way with any one without  proper  justification at the time of examination, he shall not be permitted to continue to sit for the examination and in addition shall be regarded as having failed and not allowed to present himself for  re-examination for such period not exceeding six months as the Chief Examiner may deem fit.

(ii) If a candidate is found a guilty of a second offence under clause (i) sub-rule (3), he shall not be allowed to present himself for re-examination until the expiry of twelve months from the date of the commission of the second offence.

(4) If a candidate offers or attempts to offer gratuity to any Government official he shall not be allowed to take any examination for twelve months.

PART IV

QUALIFICATION REQUIRED FOR THE VARIOUS CERTIFICATES OF COMPETENCY AND ENDORSEMENTS

15. Educational qualification: - Every candidate for the grades referred to in room 3, other than those who have completed initial training in accordance with clauses (v), (vi), (vii) or (viii) of sub rule (1) or rule 17, shall have passed All India Senior School Certificate Examination at ten plus two level conduct by the Central Board of Secondary Education, New Delhi or its equivalent, with English, Mathematics and Physics as subjects.

16. Other qualifications: Each candidate shall be required to comply with the following: -

(1) A candidate for Marine Engineer Officer Class I, Class II, Class III or Class IV certificate shall have: -

(a) initial training in accordance with rule 17,

(b) qualifying sea service in accordance with rule 20,

(c) passed the examination for the respective class specified in sub-rule (3) of rule 21 ;

(d) satisfactorily completed the approved First  Aid Course;

(e) satisfactorily completed approved course in Fire Fighting.

(2) A Marine Engineer Officer Class II seeking service endorsement in his certificate of competency shall :-

(a)  be not less than 21 year of age ;

(b) have minimum qualifying service specified in sub-rule (2) of rule 20;

(c) have passed the examination specified in clause (d) of sub-rule(3) of rule 21;

(3) A candidate for Extra First Class Engineer Certificate shall :-

(a) hold a Marine Engineer Officer Class I Motor or Steam  or Steam and Motor certificate ;

(b)  satisfactorily completed an approved Extra First Class  Engineer’s Course.

(c) have passed the examination specified in classed (f) of sub-rule (3) of rule 21;

(4) A Marine Engineer Officer seeking endorsement for working in ships carrying dangerous cargo (Crude Liquid Petroleum products), or dangerous cargo (Liquid Chemicals), or dangerous cargo (liquefied Gas) shall possess the following qualifications, namely: -

(a) he must have completed not less than six months satisfactory service as Engineer Officer on ships carrying relevant cargo;

(b) he must have completed satisfactorily a training course approved  for this purpose.

PART- V

INITIAL TRAINING
17. Forms of training - (1) Each candidate for the grades of engineers specified in rule 3 must have received one of  the following forms of initial training :-

(i) Successfully completed a four-year training course conducted by the Directorate of Marine Engineering Training, Government of India or its equivalent; or 

(ii) (a) successfully completed a Degree in Mechanical Engineering from a University or Institution recognized by the Ministry of Human Resource Development; and 

(b)  undergone twelve months’ engineering apprenticeship on work suitable  for the training of a marine engineer, after qualifying for the Degree, of which not less than eight months shall be devoted to fitting, erecting or repairing machinery or a suitable size and description; or

(iii) (a) successfully completed a Degree course in Electrical Engineering from a University or Institution  recognized by the Ministry of  Human Resource Development; and

(b)  undergone eighteen months’ engineering apprenticeship on work suitable for the training of a marine engineer after qualifying  for the degree of which not less than twelve months shall be devoted  to fitting, erecting or repairing machinery of suitable size and description; or

(iv) (a) successfully completed a minimum three year Diploma course in Mechanical Engineering recognised by the Ministry of Human Resource Development or a State Government; and

(b) successfully performed twenty- four months’ engineering apprenticeship in work suitable for the training of a Marine Engineer after qualifying for the Diploma, of which not less than twelve months shall be devoted to fitting, erecting or repairing machinery of suitable size and description; 

or

(v)  (a) satisfactorily performed workshop service either as an apprentice engineer for a period of not less than four years or as apprentice in the trade of fitting or equivalent trade together with service as fitter for a total period of not less than six years in  work suitable for the training of a marine engineer. Not less than one of the four years workshop service required  as apprentice engineer shall have been devoted to fitting, erecting or repairing 
machinery of a suitable size or description either in the works or at site.The 
remaining three years as apprentice engineer may have been spent on any of the 
work specified in column (1) of the  Table below subject  to the extent of maximum 
time specified in  corresponding entry in column (2)  of the said Table for each type 
of work:- 

TABLE


(1)







(2)

Metal turning





: Upto a maximum of 1 year.

Brass finishes





: Upto a maximum of 3 months.

Boiler making or repairing



: PTO a maximum of 1 year.


of Boilers






Pattern making




: Upto a maximum  of 3 months.

Planning, slotting, shaping


and milling




: Upto a maximum of 1 year.

Tool  Room





: Upto a minimum 6 months.

Approved schemes of training 


: Full time upto a maximum

in the use of hand and small 



: of 1 year.

machine tools.

Welding





: Upto a maximum of 6 months.

Smith work





: Upto a maximum of 3 months.

Coppersmith work




: Upto a maximum  of 3 months.

Work in drawing  office as

Draftsman or Engineer

engaged on arrangement



: Upto a maximum of 1 year.

detail or design

Electrical shop or repair

work not already covered

above (excluding work of



:  Upto a maximum of 1 year

a minor nature)

Provided that apprenticeship performed by candidate before attaining the age of fifteen years shall not be counted; and

(b) pursue a technical education of a standard equivalent to Section “A” of Institution of Engineers (India) Examination or a recognised Diploma examination in mechanical engineering during the period of apprenticeship; or

(vi) shall hold a Certificate of Service as Engineer issued under the Merchant Shipping (Certificate of Service) Rules, 1970, or passed examinations for certificate of competency as a Engine Driver of a sea-going ship issued under the Merchant Shipping (Examination of Engine Drivers of Sea-going Ships) Rules, 1973; or

(vii) successfully completed a training course in marine engineering of not less than four years’ duration in the Indian Navy or the Coast Guard establishments and considered competent by the respective authorities to keep regular watch on main and auxiliary machinery of sea-going ships of not less than 350 kilowatt registered power of the Indian Navy  or Coast Guard in a capacity not lower than first assistant to Engineer-in-charge of a watch; or

(viii) successfully completed training of not less than four years duration undergone outside India if considered adequate by the Chief Examiner; or

(ix) satisfactorily  performed workshop service having commenced the same prior to coming into force of these rules and complies with eligibility requirements for Part “A” of Second Class Engineer’s Examination prescribed in the Merchant Shipping (Examination  of Engineers in the Merchant Navy) Rules, 1963.

(2) (a) Any deficiency in initial training specified in sub-rule (1) shall be assessed in each case by the Chief Examiner and must be made up either by further workshop service of suitable character or by compensatory shipboard service as an engineer officer or Trainee engineer or in an equivalent capacity.

(b) Compensatory shipboard service referred to in clause (a) shall be performed in ships of not less than 750 kilowatt registered power and such service shall be performed on regular watch or on day work. Time so spent shall be accepted as having  two-thirds the value of suitable workshop service. Compensatory service performed before the age of 20 years shall not be accepted.

PART VI

QUALIFYING SEA SERVICES

 18. (a)  “Qualifying Sea Service” means service on Articles of agreement as Engineer Officer. When part of whole of the qualifying sea service has been performed in ships which for considerable periods  have not been at sea, a certificate from the Chief  Engineer or Master or owners of the ship must be produced showing  the portion of time actually spent at sea. If the time spent at sea amounts to not less than two-thirds of the service required to qualify for the examination, the service will be accepted  in full but where the actual time spent at sea falls  below this proportion, the deficiency must be made up by additional service at sea. In the case of sea service per formed on the Indian Navy or the Coast Guard ships and period actually spent at sea is not known, then the period spent on such ships shall count at half  rate qualifying sea service.

(b) Service on auxiliary machinery- Period served on auxiliary machinery run in conjunction with the main propelling machinery (i.e., on auxiliaries which are essential to the running of the main propelling machinery or boiler or both) shall subject to the conditions as regards the minimum service on boilers and main engines specified in clauses (f) and (g) of rule 20, count in full as the qualifying sea service for all certificates other than Marine Engineer Officer Class I certificate . Period served on suitable auxiliaries run  independently of the main propelling machinery shall count at half  rate.  Service on auxiliary machinery shall not be accepted for Class  Certificate.

(c) Home-trade ships -Period  served in home trade ships shall count at two- thirds rate as qualifying sea service for all certificates other than Marine  Engineer Officer  Class I certificate provided that the  class of service and the power of the ship complies with the requirements specified in rule 20.  Service on home-trade ships shall not be accepted for Class I  Certificate.

(d) Coasting voyages - Period  served in home-trade ships, engaged in coastal trade in India performing voyages extending beyond a distance of 500 nautical miles form the port of departure provided that the class of service and power of the ship complies with the requirements specified in rule 20, shall count in full as qualifying sea service.

(e) Service  in ships trading entirely abroad- Period served in ships trading entirely abroad provided that the class of service and power of the ship complies with the requirements specified in rule 20, shall count in full as qualifying sea service, in case o the voyage is not less than 500  nautical miles, otherwise the service shall count at two-thirds rate as qualifying sea service. Service in ships  trading  entirely abroad need not be on Articles of Agreement.

(f) Sheltered water service- Period served in ships operating on lakes or rivers, or within smooth or partially smooth limits, provide that the class of service and the power of the ship complies with the requirements specified in rule 20, shall count at half rate as qualifying sea service for all certificates other the Marine Engineer Officer Class I Certificate. Service on this category of ships shall not be accepted  for  Marine Officer Class I Certificate.

(g) Service in tugs, dredgers, fishing vessels, pilot vessels, offshore  supply  vessels, etc- Service as engineer in sea-going tugs, dredger of fishing vessels, pilot  vessels, offshore supply vessels and other like vessels, when on their station or when going to or returning from their  station at sea, provided  that the class of service and the power of the ship complies with the requirements specified in rule 20  shall count at half rate as qualifying sea service, further provided that for Marine Engineer Officer Class I Certificate, such qualifying sea service shall count  only up to a period of six months.

(h) Day work- Service performed as engineer at sea, other than that performed on regular watch, shall count in full as qualifying sea service for all certificates other than Marine Engineer Officer Class I Certificate.


(i) Period served on ships where the main propelling machinery operates regularly  in the periodically  unattended mode shall count in full as qualifying sea service.

19.  Calculation  of qualifying sea service - The candidate’s service, as shown on his discharges, shall be reckoned  by the calendar months, i.e., the time included between any given day in any month and the preprocessing day of the following month, both inclusive. The number of complete months from the commencement of the period, so ascertained, shall be computed, after which the number of odd days shall be counted. The day on which the Articles of Agreement commences, as well as that on which it terminates. shall both be included, and all odd days added  together and reckoned at thirty to a month.

20. Period of minimum qualifying sea service - The period of minimum qualifying sea service required for certificates of competency and endorsement shall be as follows: -

(1) For Certificate of Competency: -

(a) Marine Engineer Officer Class IV Motor: - Six months, of which at least four months, shall be in watch-keeping on the main propelling machinery of a motor ship of not less than 350 kilowatt registered power.

(b) Marine Engineer Officer Class IV Steam- Six months, of which at last four months, shall be in watch-keeping on the main propelling machinery of a steam-ship of not less than 350 kilowatt registered power.

(c) Marine Engineer Officer Class IV Steam and Motor -Eight months, of which at least four months, shall be in watch-keeping on the main propelling machinery of a motor ship, and at least four months shall be in watch-keeping on the boilers and main propelling machinery of steamship, of not less than 350 kilowatt registered power.

(d) Marine Engineer Officer Class III Certificate- twenty-one  months, of which  at least nine months, shall be in watch-keeping on the main propelling machinery of  a motor ship.  The remaining period may be in watch-keeping on the main propelling or auxiliary machinery of a motor or steamship or on day work. Service in ships with less than 350 kilowatt registered power shall not be accepted.

(e) Marine Engineer Officer Class II Motor- Twenty-one months, of which at least nine months shall be in watch- keeping on the main propelling machinery of a motor ship.  The remaining period shall be in watch-keeping on the main propelling or auxiliary machinery of motor or steam ships or on day work. Service performed in ships with less than 750 kilowatt registered power shall not be accepted.

(f) Marine Engineer Officer Class II Steam- Twenty-one months, of which at least nine months, shall be in a watch-keeping on the boilers and main propelling machinery of a steamship. The remaining period shall be in watch-keeping  on the main propelling or auxiliary machinery of  motor or steam-ship  or on day work. Service performed in ships with less than 750 kilowatt registered power shall not be accepted.

(g) Marine Engineer Officer Class II  Steam and Motor - Twenty-one  months, of which at least nine months, shall  be in watch-keeping on the main propelling  machinery of  a motor  ship at least nine months shall be in watch-keeping on the boilers and main propelling machinery  of a steamship. The remaining period shall be in watch-keeping  on the main propelling or auxiliary machinery or motor or  steamship or on day work. Service performed in ships with less than 750 kilowatt registered power shall not be accepted.

(h)  Marine  Engineer Officer  Class I  Motor - Twenty-one months, of which at least nine months, shall be as officer-in-charge of watch in a motor ship of not less than 3000 kilowatt registered  power as holder of Marine Engineer Officer Class II Certificate  of Competency  or as a Chief Engineer  Officer -in-charge of a watch in a motorship as holder of a  Marine Engineer Officer Class II Motor Certificate of  Competency with Service Endorsement. The remaining period shall be as in-charge of a watch in motor ship or steamship of not less than 1500 kilowatt registered power.

(i)  Marine Engineer Officer Class I Steam- Twenty-one months, of which at least nine months, shall be as officer-in-charge of a watch in a steamship of not less than 3000 kilowatt registered power  as holder of Marine Engineer Officer Class II  Certificate of Competency  or as a Chief Engineer Officer-in-Charge  of a watch in a steamship  as holder  of  Marine Engineer  Officer Class II Certificate of Competency or as a Chief  Engineer Office-in-Charge of a  watch in a steamship as holder of Marine Engineer  Officer Class II Steam Certificate of Competency with Service Endorsement. The  remaining period shall be as in-charge of a watch in steamship or motorship of not less than 1500 kilowatt registered power.

(j) Marine Engineer Officer Class I Motor and Steam- twenty-one months, of which  at least nine months. shall be as officer-in- charge of a watch in  motorship of not less than 3000 kilowatt registered power as holder of Marine Engineer Officer Class II Certificate of  Competency  or as a Chief Engineer Office Marine Engineer Officer Class II Steam Certificate of  Competency with Service Endorsement. The  remaining period shall be as in-charge  of a watch in a motorship  or steamship of not less than 1500  kilowatt registered power.

(2) For Service Endorsements :-

Marine Engineer Officer Class II, seeking service endorsement shall be a holder of Marine Engineer Officer Class II Certificate for a period of not less than twelve months at sea  and  the total period as such a holder and the period of qualifying sea service actually performed before obtaining the  Certificate of Competency, exclusive or remission, shall  not be less than thirty-six months : Provided that the qualifying sea service shall be performed in a motor ship of not less than 750 kilowatt registered power, where such service endorsement relates to motor certificate and where such service endorsement relates to a steam  certificate, shall be performed in a steam ship of not less than 750 kilowatt registered power.

(3) Remission of qualifying sea service :

Every candidate who passes Part “A” of the examinations referred to in rule 21, before commencing qualifying sea service or holds qualifications affording full exemption from appearing in the said Part “A” , shall be granted three months remission  of qualifying see service.

PART VII

EXAMINATIONS

21. (1) Application for examination - A candidate for examination for Certificate of Competency for the grades of Marine Engineer Officer Class I, II, III or IV shall submit duly filled in application from specified in Appendix- I along with  testimonials to the Principal Officer, Mercantile  Marine Department, Bombay, Calcutta or Madras, where he desires to be examined, at least two weeks before the date of commencement of the examination specified in Appendix G and for Extra First Class Engineer’s  examination at least three months before the date of commencement of the examination. A list of approved course s for Extra First Class Engineer’s Examination, different Dangerous Cargo Endorsements, revalidation of Certificates of Competency, Fire fighting and First Aid shall be available form the examiner at all examination centres.

(2) Examinations shall be held at places and time given in Appendix G and every candidate shall be required to follow instructions displayed on the notice board at the examination centre.

(3) Examination Subjects :-

(a) Marine Engineer Officer Class IV.

The examination will be oral only.

(b) Marine Engineer Officer Class III- The examination consists of  the  following subjects :-

PART A

Section  1. General Engineering Science I (one paper of 2 hours). 


General Engineering Science II (one paper of 2 hours).

PART B

Section 2 - Engineering knowledge (two papers, each of 2 hours).


Oral examination.

(c) Marine Engineer Officer Class II. The examination consists of the following subjects :-

PART A

Section 1 - Applied Mechanics (one paper of 3 hours ).

Section 2- Applied Heat (one paper of 3 hours).

Section 3- Applied Mathematics (one paper of 3 hours).

Section 4- Engineering Drawing (one paper of 4 hours).

PART B

Section 5- Electro technology ( one paper of 3 hours).

Section 6- Naval Architecture(one paper of 3 hours).

Section 7- Engineering Knowledge (two papers, each of 3 hours for Motor  or Steam and 3 papers each of 3 hours, for Steam and Motor).

Oral Examination.

(d) Marine Engineer Officer Class II  Service endorsement- The examination shall be oral only and shall be based  upon the responsibilities and duties of the Chief Engineer Officer of ships with registered power upto 3000 Kilowatts.

(e) Marine Engineer Officer Class I - The examination consists of the following subjects :-

PART A

Section 1- Applied Mechanics (one paper of 3 hours).

Section 2- Applied Heat (one paper of 3 hours).

PART B

Section 3- Electro Technology (one paper of 3 hours).

Section 4- Naval Architecture (One paper of 3 hours).

Section 5- Engineering Knowledge (two papers, each of 3 hours for Motor or Steam and 3 papers each of 3 hours for Steam and Motor).

(f) Extra First Class Engineer .- The examination consists of the following subjects:-

PART A

Marine Heat Engines (one paper of 3 hours).

Applied Thermodynamics (one paper of 3 hours).

Strength and Properties of Materials (one paper of 3 hours).

Theory of Machines (One paper of 3 hours).

PART B 

Electro Techonology (one paper of 3 hours).

Naval Architecture ( one paper of 3 hours).

Engineering Knowledge  (one paper of 3 hours).

Essay (one paper of 3 hours).

Machine Design (one paper of 6 hours) .

22. Syllabus .- Syllabus for various examinations shall be as specified in Appendix H.

23. Permitted attempts.- (1) A candidate  may present himself for either the whole of  Part  A of the Marine Engineer Officer Class I or Class II  or Class III examination or the remaining section from which he has not been exempted, at any time after completing the initial training , referred to in Part  V, including any compensatory shipboard service needed to make good deficiencies in training except that in the case of the Marine Engineer Officer Class I examination he must also possess Marine Engineer Officer Class II  Certificate of Competency, or Second Class  Engineer Certificate of Competency or service.

(2 ). All candidates for Marine Engineer Officer  Class I or Class II or Class III examination must qualify in Part A of the examination before any passes in Part B shall be credited to him.  A candidate who attempts in Part A and Part B of the examination together must qualify in all subjects in  Part A  from which he has not been exempted, otherwise his Part B answer papers shall not be assessed.

(3). A  candidate may present himself for the whole of Part B of the Marine Engineer Officer Class I or Class II  examination , or for the remaining sections from which he has not been exempted, or for the whole of Part B of the Marine Engineer Officer Class III examination at any time after he has completed the necessary period of qualifying sea service. provided that he also presents himself for those sections in Part A in which he has not passed or been exempted from.

(4). For a Marine Engineer Officer Class I, Class II or Class IV  Steam and Motor Certificate a candidate  may present himself for the remaining Engineering Knowledge paper and orals provided he complies with qualifying sea service requirements  and already holds either a Motor or Steam Certificate of Competency of the same class or may present  himself for the whole of Part B of the Marine Engineering Officer Class I  or Class II Steam and Motor Examination.

A candidate may also present himself for the whole of the Marine Engineering Officer  Class IV  Steam and Motor Examination at one sitting.

(5) A candidate who is successful in passing any  section in the Marine Engineer Officer Class I, Class II or Class III examination shall not be required to appear again in  that section at subsequent attempts provided that in case of Part B, the whole of Part A has been successfully  completed.

(6) A candidate may present himself  for either the whole of the Extra First Class Engineer examination of either a Marine Engineer Officer  Class I Motor,  Steam or Steam and Motor Certificate of Competency. A candidate who attempts Part A and Part B simultaneously and passes in Part B only shall not  be required to appear again in Part B at subsequent attempts.  A candidate who attempts Part A and Part B  separately must first pass Part A to qualify for entrance to Part B. Credit is not given  for passes in individual subjects in this examination.

24. Subsequent examination - A candidate who fails in any subject in an examination may apply  again for examination in the failed subject at any  subsequent examination  Each  candidate shall receive a record of his examination results from the examiner within three months from the date of commencement of the examination which must be produced at all subsequent examinations. Candidates  Who are absent shall be declared as failed.

25. Repeated failure in Engineering Knowledge- 

(1)  A candidate who  shows ignorance of topics vital  to an Engineer Officer’s duties and which, if neglected could lead to conditions whereby life or the ship is endangered, shall not be accepted for subsequent examination until he has performed a further service at sea in a qualifying capacity.  The period of  the further service shall be assessed  in each case by the Chief

 Examiner and shall not exceed six months.

(2). Should a candidate fail through ignorance of fundamental principles or on account of general defectiveness in the examination, he shall not be allowed to present himself for subsequent examination until a period of time to be fixed by the Chief Examiner has elapsed. Such period will not usually exceed three months, but in case of subsequent failure on account of general defectiveness the penalty may, in exceptional circumstances be increased to a maximum of six months.

26. Pass Marks. -Each candidate shall be required to obtain a minimum of 50 per cent of marks in each written paper attempted in the examination and not less than 60 per cent of mark in his oral examination Results of all examinations shall require the approval of Chief Examiner of Engineers.

27. Review of results of results o examination- A candidates who has been declared failed in any examination may apply to the Principal Officer, Mercantile Marine Department for review of results not later than thirty days after declaration of results. Such application shall be accompanied by appropriate fees as specified in Appendix D. The Principal Officer shall forward the application to the Chief Examiner of Engineers. The Chief Engineer shall assign an examiner other than one who dealt with the examination originally to review evaluation. Results of review when approved shall be final and no appeal shall be entertained. In case the original results is reversed the fees shall be refunded.

28. Delivery of Certificates - (1) When the Examiner is satisfied that a candidate has passed in all relevant parts of the examination specified in Part VIII, he shall give, under intimation to the Chief Examiner, to the candidate a letter of authority (in these rules referred to as the Examiner’s Authority), authorizing the Principal Officer, Mercantile Marine Department to whom it is addressed to deliver the certificate.

(2)  The Chief Examiner shall, on receipt o intimation under sub-rule (1), after making such enquiry, as he may deem fit, give approval to the results of the  examination the cause to be prepared the certificate of competency or, as the case may be, endorse the existing certificate in respect of candidate qualifying or endorsement in accordance with  sub-rule (2) of Rule 16 and forward the same to the respective Principal Officer, Mercantile Marine Department, who shall deliver the same to the candidate in exchange of the examiner’s Authority :

Provided that the Examiner’s Authority shall for all purposes be of the same effect as Certificate of competency for a period of 2 years or until the certificate of competency is delivered, whichever is earlier.

PART VIIII

29. Exemptions- (1) Candidates who have completed initial training specified in clause (1) or clause (ii) of sub-rule (1) of  rule 17 shall be exempted from appearing from all the Sections of Part A of Marine Engineer Officer Class I. Class II and Class III Certificate Examinations, specified in rule 21.

(2) Candidates who have completed initial training specified  in clause (v) of sub-rule (1) of rule 17 and have in addition passed Section A and Section B (Mechanical Engineering Branch) Examination of the Institution of Engineers (India) shall be exempted from all the section of the Part A of Marine Engineer Officer Class I, Class II and Class III Certificate Examinations, specified in rule 21.

(3) Candidates who have completed initial training specified in clause (iii) of sub-rule (1) of rule 17 shall be granted exemption from all the sections of Part A of  Marine Engineer Officer  Class III Examination;  Sections (i), (ii) and (iii) of Part A of Marine Engineer Officer Class II Examination and section (i) of Part A of Marine Engineer Officer Class I Examination, specified in rule 21.

(4) Candidates who have completed initial training specified in clause (iv) of sub-rule (1) of  rule 17 shall be exempted from all the sections of Part A of Marine Engineer Officer Class III Examination, specified in rule 21.

(5) Candidate who have completed practical  training  specified  in clause (v) of sub-rule (1) of rule 17 and passed section A examination o Institution  of Engineers (India) or its equivalent examination  shall be exempted from whole of Part A of Marine Engineer Officer Class III Examination and sections (i), (ii) and (iii) of Part A  of  Marine Engineer  Officer Class II  Examination, specified in rule 21. Those who  have only passed Diploma or an equivalent Examination shall  be exempted from all subject of Part A of Marine Engineer Officer Class III Examination, specified in rule 21.

(6). Candidates possessing Second Class Certificate of Service as Engineer issued under the Merchant Shipping (Certificate of service) Rules 1970 shall be exempted from whole of part A of Marine Engineer Officer  Class IIII and  Part A of Marine Engineer  Officer Class II Examination, and those holding First Class Certificate of Service under the said rules shall also be exempted from Part A of  Marine Engineer Officer  Class I Examination, specified in rule 21.

(7) Candidates who have appeared for Second Class Engineer’s Examination of First Class Engineer’s Examination held under the Merchant Shipping (Examination  of Engineers in the Merchant Navy) Rules, 1963 prior to the coming into force of these rules and have been declared as passed or exempted from some subjects shall be exempt from corresponding subjects  in the corresponding  Marine Engineer Officer Class II and Class I Examination , specified in rule 21.

(8) Candidates who have passed section (i), (ii) and (iii) of Part A of Marine Engineer Officer Class II Examinations or have been exempted from these shall be exempted from Part A of Marine Engineer Officer Class III Examination.

(9) Candidates who have passed sections (i), (ii) and (iii) of Part A  of Marine Engineer Officer Class II Examinations or have been exempted  from these shall be exempted from Part A of Marine Engineer Officer Class III Examination .

(10) Candidates holding Steam or Motor Certificates of any grade and desirous  of obtaining Steam and Motor Certificates of the same grade shall be exempt from all written papers except the paper relating to Engineering Knowledge.

(11) A  candidate for Extra First Class Engineer’s examination, who has obtained the Master’s Degree  in Master’s Degree in Marine or Mechanical Engineering or its  equivalent recognised by the Ministry of Human Resource Development may  be exempt from the subjects which he took in the Master’s Degree.

(No.SR-11013\3\87-MA)

APPENDIX “A”

EXAMINERS

(See rule 2 (b))

(FOR ALL CLASSES OF CERTIFICATE OF COMPETENCY)

1. Chief Surveyor with the Government of India who shall be the Chief Examiner.

2. Principal Officers (Engineering)

3. Deputy  Chief Surveyors.

4. Engineer  and   Ship Surveyors.

APPENDIX “B”

Form of  Endorsements of Certificate of Competency

(See rule 4)

(i) Endorsement for Lower Grade

Holder of this Certificate of Competency has passed the Examination  for Marine Engineer Officer Class II Certificate of Competency * Steam/Motor at ................................... in the month of .............................

19 ................................

Dated.............................







 
Chief Examiner of  Engineers

* Delete whichever not applicable.

(ii) Service Endorsement

Holder of this Certificate of Competency has passed the Examination for Service Endorsement on this Certificate at ................................................ in the month of ................................19.............................

Dated..............................



Chief Examiner  of Engineers.

(iii) Dangerous Cargo Endorsement


The holder of this Certificate has satisfied the conditions specified in the Merchant Shipping (Examination of Engineer Officers in the Merchant Navy) Rules, 1988 as to training and service in ships carrying Crude Liquid Petroleum or Petroleum Products.

Dated............................



Chief Examiner of Engineers

(iv) Dangerous Cargo  Endorsement.


This holders of this Certificate has satisfied the conditions specified in the Merchant Shipping (Examination of Engineer Officers in the Merchant Navy) Rules, 1988 as to training as service in ships carrying Liquid Chemicals.

Dated.........................



             Chief Examiner of Engineers

(v)   Dangerous Cargo Endorsement


The holder of this certificate has satisfied the conditions specified in the Merchant Shipping (Examination of Engineer Officers in the Merchant Navy) Rules, 1988 as to training and service in ships carrying Liquefied Gas

Dated.....................................


Chief Examiner of Engineers

APPENDIX-C

(See Rule- 7)

Application for issue of copy lost or damaged Certificate of Competency

(A)Full Name:.....................................................................................................................

Date & Place of Birth : ..................................................................................................….

(B) Details of Certificate of Competency of which a copy is required :

Grade  :...................................................................... No ................................................

Date Passed:.......................................................................Delivery at................................

(C) Details of service within the last 12 months :

---------------------------------------------------------------------------------------------------

Name of Ship
Port of Registry Official No.
Capacity
From
To
Remark  ---------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------

(D) (i) I hereby declare that the particulars contained in Section A,B  and  C of this form are correct and true to the best of my knowledge and that the Certificate of Competency described in section B was defaced/ destroyed/lost under the following circumstances :

(ii) I have reported the matter to the police and a copy of the police report is enclosed.

Date........................................

at............................................



Signature of Candidate 

(E)  For office use only :

(i) The above statement  was signed in my presence and it is recommended that the copy of the Certificate of Competency described above may be issued.

(ii) Fees in accordance with Appendix B scheduled to the Rules have been collected from the applicant.

Dated....................................

at……………………………

                    






Principal Officer








Mercantile Marine Department

........................................ District

MMD Ref.No........................................................

To, 

The Chief  Examiner of Engineers,

Directorate General of Shipping,

Bombay.

THE GAZETTE OF INDIA : EXTRAORDINARY

APPENDIX  “D”

FEES

(See rules 7 and 8)











Rupees

(1) Inquiries with respect to assessment of eligibility or exemption or 

      both for any part of examination at each occasion.


50.00

(2) Marine Engineer Officer Class IV

(i)  Motor or Steam or  Motor and Steam




50.00

(ii) Motor and Steam when holding Motor or Steam



50.00

(3) Marine Engineer Officer Class III

(i) Part A or Part B or a portion of either part



50.00

(ii) For full examination





           100.00

(4) Marine Engineer Officer Class II

(Motor or Steam or Motor and Steam)

(i) Part “A” or Part “B” or a protion of either part



100.00

(ii) Full examination    






200.00

(iii) Motor and Steam when holding Motor or Steam



100.00

(5) Service Endorsement of Marine Engineer Officer Class II Certificate
100.00

(6) Marine Engineer Officer Class I ( Motor or Steam or Motor and Steam)

(i) Part “A”  or Part “B’” or a portion or either part 



125.00

(ii) Full examination
              





250.00

(iii) Motor and  Steam  when holding Motor or Steam


125.00

(7) Extra First Class Engineer







(i) Part “A”  or Part “B” when taken separately



300.00

(ii) Full examination






           600.00

(8) For issue of copy of Certificate of Competency



 50.00

(9) Review of results of examination for:-

(i) Marine Engineer Officer Class IV



  100.00}

(ii) Marine Engineer Officer Class III


              100.00}for each

(iii) Marine Engineer Officer Class II


              200.00}part

(iv) Marine Engineer Officer Class I

                          250.00}


---------------------------------------------------------------------------------------------------

NOTE : At  present Extra First Class Engineer’s Examination are being held in India under arrangement with the Department of Trade, United Kingdom, and as such the candidates are required to pay fees as per D.T.I. requirements and postage.

APPENDIX- E

[See Rules-11(1)]

FORM OF TESTIMONIAL FOR WORKSHOP APPRENTICESHIP AND SERVICE

Name and address of Engineering works..................................................………….





       ..................................................................................................................................

I certify that the following is full and true statement of Workshop Service performed by ..........................................under my supervision at the above work.

---------------------------------------------------------------------------------------------------

Period of Service
Total 
1.Designation

         Particulars of weekly release

Dates


 Period
2. Nature of Duties (for
         periods to permit apprentice

                                                           appropriate description       to persue technical studies

From

To

    see below).



---------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------






Report as to ability.........................................






Report as to conduct.....................................






Remark if any..................................................






Signature of the Officer-in Charge of Training




Name............................................................





Designation......................................................






Seal :






Countersigned..................................................






Name..........................................................





Designation: General Manager/ Company Secretary






Seal : 

DESCRIPTION OF DUTIES

I. (a) Installation or repair of substantial machinery  in the machinery spaces of  new and existing ships (nature of duties must be specified).

(b) Fitting, erecting or maintenance of machinery other than the above suitable for the training of marine engineers. (Nature of duties  must be specified )

II. Fitting on machinery other than I.

III . Metal turning.

IV. Machine work (other than lathe).

V. Work in Drawing office, as draughtsman or engineer apprentice.

VI. Other work, the nature of which should be specified. The use of the appropriate numerals is sufficient except in cases I(a), I(b) and VI.

APPENDIX-F

[See Rule-11(2)]

FORM OF TESTIMONIAL FOR SEA-SERVICE

Name and address of the employer...................................................................…….

....................................................................................................................................................................................................................................................................

I certify that the following is a full and true statement of sea service performed by................…………………………………………………………………………..

under my supervision in m.V.S.S.*......................................................................…..

O.N........................................................................Port of Registry.....................…..

---------------------------------------------------------------------------------------------------

Period of Service
Rank of officer and    Type of main engines    Nature of duties, for




actual seniority on      and boilers, single 
      appropriate descrip-

--------------------------- 
watch

        Twin-screw K.W.
      tion see below

From

To

---------------------------------------------------------------------------------------------------

During the whole period stated above, this Engineer Officer whilst still on articles of agreement

Number of days actually spent at sea..........................................................................

Report as to ability...................................................................................................

Report as to conduct.................................................................................................

Report as to sobriety..................................................................................................


       



Signature of Chief Engineer...........................






Engineer Superintendent................................






or  Master........................................................






or Owner representative

*Strike out whichever is not applicable.

DESCRIPTION OF DUTIES

I. On fitters’ work either by day or regular watch.

(a) within main engine and boiler spaces.

(b) outside main engine and boiler spaces.

II. (a) On refrigerating or other machinery not essential to the propulsion of the        
vessel.

    (b) On auxiliary engines separated from main propelling units, but worked in 
conjunction therewith.

III. On regular watch on Main Engines as 

     (a)  Senior in full charge.

     (b)  First  Assistant.

     (c)  Second Assistant.

IV. On regular watch on Main Boilers.

     (a) In charge of all stock holds.

     (b) In charge of a section or one stock holds only.

     (c) As Boiler Room Assistant.

V. On regular watch on Main Engines and Boilers simultaneously.

     (a) Senior in full charge.

     (b) First Assistant.

     (c) Second assistant.

In ships where watches are kept on other than traditional system of not less than eight out of each twenty-four  hours, a brief description of the duration and frequency of the watches should be given. Mention of periods on fitters’ work by watch should be made. This is particularly applicable to vessels that :-

1. have a centralised control room;

2. are fully or  partly  automated;

3. have arrangements such that the engine room is unmanned for some part of the twenty-four hours.

NOTE : It is recommended that this form should be used when the Engineer reported on, or when the Chief Engineer, leaves a ship.

APPENDIX- “G”

[See Rule 21]

1. Place of Examination.

 Bombay Calcutta and Madras.

2. Such Examination shall ordinarily commence on the third Monday of every month  except in the month of May, in which no Examination shall be held.

3. Examination for Extra First Class Engineer Certificate shall be held only during July of each year and shall ordinarily commence on the second Monday of the month.

2. Time Table for Examinations

MARINE ENGINEER OFFICER CLASS IV

The Examination will be taken at a time fixed by the Examiner.

MARINE ENGINEER OFFICER CLASS III  

---------------------------------------------------------------------------------------------------

Day

Part of Examination
Morning Session
Afternoon Session

---------------------------------------------------------------------------------------------------

Monday

B
Engineering Knowledge
Engineering Knowledge



(One paper-2 hours)

(One paper-2 hours)

---------------------------------------------------------------------------------------------------

Wednesday

A

General Engineering

General Engineering 






Science- I


Science - II                    




(One paper-2 hours)         (One paper-2 hours)

---------------------------------------------------------------------------------------------------

The oral examination will be taken on completion of the written papers at a time fixed by the Examiner.

---------------------------------------------------------------------------------------------------

MARINE ENGINEER OFFICER CLASS-II

---------------------------------------------------------------------------------------------------Day
Part of Examination

Morning Session
Afternoon session

---------------------------------------------------------------------------------------------------

Monday
B

    Engineering Knowledge    Engineering Knowledge





    (One paper- 3 hours)
(One paper - 3 hours)








  Note: Separate paper set for      Steam and Motor candidates.

---------------------------------------------------------------------------------------------------

Wednesday
B
       
Electro Technology

Naval Architecture





(One paper- 3 hours)

 (One paper-2 hours) 

---------------------------------------------------------------------------------------------------

Thursday
A

Mathematics


Engineering Knowledge





(One paper-3 hours)

(One paper-3 hours Steam 







for Steam & Motor 








candidates).

---------------------------------------------------------------------------------------------------Friday

A

Applied Mechanics

Heat and Heat Engines





(One paper-3 hours)

(One paper-3 hours)

---------------------------------------------------------------------------------------------------

Monday
A

Engineering Drawing
 
(One paper- 4hours)

---------------------------------------------------------------------------------------------------

The oral examination shall be taken on completion of the written papers at a time fixed by the Examiner.

MARINE ENGINEER OFFICER CLASS- I

---------------------------------------------------------------------------------------------------     Day

Part of Examination
Morning Session
Afternoon Session

---------------------------------------------------------------------------------------------------

Tuesday
B
Engineering Knowledge

Engineering Knowledge




(One paper- 3 hours)
       
          (One paper- 3 hours) 






     Note: Separate papers are set 






      for Steam and Motor candidates. 

---------------------------------------------------------------------------------------------------

Thursday
B
Electrotechnology

Naval Architecture




(One paper-3 hours)

(One paper-3 hours)

---------------------------------------------------------------------------------------------------

Friday


A

Applied Mechanics

Heat Engines






(One paper-3 hours)
     (One paper-3 hours)

---------------------------------------------------------------------------------------------------

Monday

B

Engineering Knowledge

- 






(One paper-3 hours, Steam for Steam &






Motor candidates).

---------------------------------------------------------------------------------------------------

The oral examination shall be taken on completion of the written papers at a time fixed by the Examiner.

EXTRA FIRST CLASS ENGINEER



---------------------------------------------------------------------------------------------------

Day

Part of Examination
Morning Session      Afternoon Session

---------------------------------------------------------------------------------------------------

Monday

A

Marine Heat Engines

-

.--------------------------------------------------------------------------------------------------

Tuesday

A

Applied Thermodynamics
-






(One paper-3 hours)

---------------------------------------------------------------------------------------------------

Wednesday
A


Strength and properties of Materials
-






(One paper-3 hours)

---------------------------------------------------------------------------------------------------

Thursday
A


Theory of Machines


-






(Mechanics of Fluids)






(One paper -3 hours)

---------------------------------------------------------------------------------------------------

Friday

-
        


-



-

---------------------------------------------------------------------------------------------------Saturday
-

     

-



-

---------------------------------------------------------------------------------------------------

Monday
B


Electro technology


-






(One papeer-3 hours)

---------------------------------------------------------------------------------------------------

Tuesday
B


Naval Architecture


-






(One paper- 3 hours)

---------------------------------------------------------------------------------------------------

Wednesday
B


Engineering Knowledge

Essay






(One papeer-3 hours)
   (One paper-3 hours).

---------------------------------------------------------------------------------------------------

Thursday
B


Machine Design (Drawing)






(One paper-6 hours)






An interval of half an hour 






shall be allowed in between






the Morning and Afternoon 






sessions)

---------------------------------------------------------------------------------------------------

APPENDIX “H”

(See Rule 22)

MARINE ENGINEER OFFICER CLASS-4

SYLLABUS

Engineering Knowledge: 1/2 hours duration Routine associated with taking over and accepting watch.

Compilation of machinery space log book and undertaking significance of reading taken.

Routine duties undertaken during a watch.

Routine associated with handing over to the following watch.

Safety precautions to be observed during a watch and immediate actions in the event of at fire or accident.

Preparing main machinery and auxiliary equipment for sea.

Testing plant and equipment.

Routine pumping operations of fuel oil, fresh water, bilge and ballast.

Use of oily water separator and precautions to be observed to prevent environmental pollution.

Operation of auxiliary boiler including combustion system.

 Methods of checking water level in boilers and action necessary if water level is abnormal.

Preparing starting, coupling and changing over alternators or generators.

Immediate action necessary in cases of electric shock.

Location and rectification of common faults in pumps and pumping system.

Location and rectification of common faults in machinery and plant in engine and boiler rooms. 

Recognition of boiler water contamination.

3 ENGINEER OFFICER CLASS- 3

SYLLABUSES

General Engineering Science I

The setting out of calculations, extraction and cancellation, common factor, significant figures,. degree of accuracy.

Averages, percentages, ratio, and proportions.

Use of tables, square roots, reciprocals, use of logarithms or alide rule for multiplication, division, powers and roots.

Re-arrangement of formulate-use of brackets and factors, simplification or fractions.

Solution of simple equations by algebraic and graphical methods.

Theorem of Pythagoras. Properties of triangles.

Measurement of acute angles in degrees and radians. Simple trigonometrical functions.

Area of triangle, parallelogram, circle. Area and mean height by mid-ordinate rule.

Ratio of areas for similar figures.

Surface area and volume of cylinder, sphere, cone, frustum and cube.


Ratio of masses and volumes of similar solids.

The vector representation of forces. Triangle of forces, Resultant and equilibrate of a system of concurrent co-planar forces. Couples.

The principle of moments, application of simply supported beams and cranked levers. Center of area, centre of gravity.

Displacement, time,speed, velocity and acceleration (Liner only).

Force, moment of force, toque, work, energy power.

Simple machines, velocity ratio, mechanical advantage, efficiency.

Friction, laws for dry surfaces,  coefficient of friction (horizontal plane only).

Direction stress and strains Hooks Law. Modulus of Elasticity, elastic limit, UTS, yield stress, limits of proportionality, safety factor, shear stress.

Relative density. Variation of fluid pressure with depth.

Archimedes principles.

Elementary treatment of transverse stability, Centre of buoyancy, centre of gravity and metal centre (box shape only) Transverse movement of masses across deck.

General Engineering Science II

Temperature and its measurement. Temperature scales. Significance of absolute temperature. Heat an energy, conservation of energy applied to heat and work. Fuels, Calorific value.

Expansion and contraction of solids, liquids and gases. Change of phase. Specific  Enthalpy of fusion, evaporation. Properties of working fluids i.e. refrigerants.

Compression and expansion of gases, gas Laws, Boyles law, Charles  Law, Characteristic gas equation. Gas constant, specific heat capacity.

Elementary principles and cycles of operation of IC engines.

The indicator diagram, power developed, fuel consumption-including understanding of principles combustion, insufficient, minimum and excess air.

Simple electric circuits, effects of electric current, i.e. chemical, magnetic and thermal, Ohm’s Law.  Series and parallel circuits.  Electromotive force, voltage.  Units of current, resistance, voltage, energy.

Distribution of current in circuits.  Resistance of conductor, variations with dimensions, material, temperature.  Temperature coefficient of resistance.  Insulators.

Secondary cells (acid and alkali). Construction.  Capacity-ampere-hour.

Instruments, moving coil-moving iron (repulsion type).

Magnetic field.  Lines of force.  Field due to current in a straight conductor.  Motor and generator principle.  Commutation.

Engineering Knowledge (1) :-

(a) Ability to transmit information relating to machinery components by means of simple drawings with supplementary notes and specifications.

(b) Knowledge of the methods of manufacture of the various machinery components and effects of various treatments on physical properties of the materials commonly used.

(c) Constructional details and management of auxiliary boilers including firing arrangements and boiler mountings.  Boiler water testing and treatment.

(d) Constructional, arrangement and working of searing gears.

(e) Constructional details, and principles of action of pumps. General requirements for pumping systems.

(f) Fire prevention and detection.  Fire fighting equipment its use, construction and maintenance.

(g) Safe working practices in machinery rooms and other enclosed speces.

(h) Safe and efficient operation and maintenance of electrical equipment.

Engineering Knowledge (2) :-

(a) Working principles and constructional details of marine diesel engines, gears, clutches and ancillary equipment.

(b) Properties of fuel and lubricating oils used in diesel engines.  The fuel system.  The lubricating oil system.

(c) Starting and reversing operations,  Constructional details and working principle of air compressors.

(d) Operation and maintenance of diesel engines.  Determination of engine power.

(e) Operation, testing and fault rectification of automatic control and alarm panels.

Note: -  

(i) The engineering knowledge to be shown by candidates is that which is required for the use, operation and maintenance of the machinery, equipment and ship structure usually in the charge of the engineer officer.  a knowledge of the managerial responsibilities of a certificated engineer officer will be required.

(ii) The viva voce examination will include questions on the management of engines and auxiliary boilers, electrical machinery, prevention of fire, methods of fighting fires at sea, supervisory duties, work to be done in port and the periodical examination of the working parts.

MARINE ENGINEER OFFICER CLASS 2

SYLLABUSES

Applied Mechanics

Statistics. Force is a vector. Triangle and polygon of forces.  Resultant and equilibrate of a system of concurrent coplanar forces.  Equilibrium of three coplamar forces, moment of a force.

Couples. Moments of areas and volumes.  Centroids and centres of gravity (limited to geometrical shapes.).  Condition of equilibrium of solids.

Necessary force applied parallel to an inclined plane to pull up or down the plane or to hold it stationary (including effect of friction).

Work done at uniform speed up the plane.

Friction, Coefficient of friction, Friction angle.  Energy and power lost due to  friction in simple bearings.

Kinematics.  Linear motion Graphs and equation for displacement, speed, velocity and uniform acceleration.  Velocity as a vector,  Relative velocities in one plane only.  Angular motion.  Equations for displacement, velocity and uniform acceleration.

Dynamics Works and power, Problems with constant force or force with linear variation.  Energy Potential energy.  Kinestic energy of translation Newton’s Laws of motion.  Conservation of momentum.  Centrifugal force and its application to control pendulum, unloaded governor, curved tracks and machine parts.  Stress in this rim due to centrifugal action.

Machine.  Simple lifting machine.  Graphs of load-effort and load-efficiency.  Linear law.  Velocity ratio, mechanical advantage and efficiency of the following machines: wheel and axle, differential wheel and axle, rope pulley blocks, differential pulley blocks, screw jack.  Warwick screw, hydraulic jak, worm-driven chain blocks and single and double purchase crab winches.  Reduction gearing.

Stress   and strain.  Direct stress   and strain.  Modulus of rigidity.  Factor of safety.  Stress due to restricted expansion or contraction of single members.

Stress due to restricted expansion or contraction of single members.

Beems, Shearing force and bending moment diagrams for cantilevers and simply supported beems with concentrated or uniformly distributed loads Stress due to bending.

Torsion. Strength and stiffness of solid or hollow shafts. Stress due to torsion. Power transmitted by shafts and coupling bolts.

Thin shells. Circumferential and longitudinal stress in thin cylindrical shells subject to internal pressure.

Hydrostatics. Equilibrium of floctting bodies, Variation of fluid pressure with depth. Total force to liquid pressure on immersed plane surfaces horizontal or vertical. Centre of pressure on a rectangular vertical plane surface or triangular plane surface, both with one edge parallel to the surface of the liquid.

Hydraulics.  Full bore flow of liquid through pines under constant head. Flow through orifice Coefficients of velociy, contraction of area and discharge.

Heat Engineers

Heat.  Temperature and its measurement Absolute temperature.

Specific heat capacity, Specific enthalpy of evaporation and fusion. Problems involving changes of phase and not more than three substances. Linear, superficial and volumetric expansion due to temperature changes. Coefficients and the relationship between them.

Basic thermodynamic principles. Properties, energy, the First Law of Thermodynamics, flow and non-flow processes.

Heat transfer. Qualitative treatment of heat transfer by conduction convection and radiation. Laws of conduction and thermal conductance and applications to problems.

Cases Boyle’s and Charles’ laws for perfect gases. Characteristic equation. Constant R and its use in simple problems. Isothermal, adiabatic and polytropic process. Relationships between pressure, temperature and volume. Work done. Change in internal energy.

Specific heat Cp and Cv and the relationship between them.

Ideal Gas cycles. Constant volume cycle. Dual cycle. Air standard efficiency.

I.C. Engines, Elementary Principles and cycles of operation, Actual indicator diagrams. Mean effective pressure. Work done, power developed, indicated and brake thermal efficiencies, mechanical efficiency, overall efficiency. Fuel consumption. Heat balance.

Air compressors. Elementary principles and cycles of operation.

Calculation of work done. Indicator diagrams.

Properties of steam. Saturated steam, dry, wet. Dryness fraction.

Super-heated steam. Internal energy. Enthalpy. Specific volume.

Steam tables. Throttling. Separating and throttling calorimeters.

Steam plant. Advantages of using steam expansively. Thermal, mechanical and overall efficiencies of prime movers. Boiler efficiency, heat balance for engine and boiler trials. Change in dissolved slides in boilers and evaporators due to contaminated deed and effect of blowing down. Elementary principles of steam turbines including simple velocity diagrams for impulse and reaction turbines. Force and work done on blades.

Cumbustion, Solid and liquid fuels. Calorific value.  Chemical equation for complete combustion.  Theoretical minimum air required.  Excess air.

Refrigeration.  Vapour-compression cycle.  Refrigerating effect.

Cooling load.  Use of tables of properties of frigerants.

Coefficient of performance.

Mathematics

Algebra.  Indices, Surds.  Logarithms. Quadratic equations.

Partial fractions.  Arithmetical progression.  Geometric progression Binomial theorem and its applications.  Simple relation between trigonometrical ratio.

Trigonometry.  Graph of Sin Q. Con Q. Tan Q and Cot Q.

Compound angles, inverse trigonometrical functions, trigonometrical equations.  Relation between angles and side  of a triangle.

Solution of triangle, sum of a cosine curve and a sine curve.

Plane Co-ordinate Geometry.  Coordinates of a point, changing of axez, the circle, the parabola.

Empirical Laws.  Determination of empirical laws by protting functions of a data.

Calculus : Differentiation of algebraic, circular exponential and logarithmic functions, of products, quotients function and simple implicit functions.  Examples of maxima and minima.  Simple cases of point of inflextion.  Partial differentiation (1st order only).  Examples of motion of a body.  simple harmonic motion, deflection of beams.

Integration of standard forms by substitution and by parts.  The definite integral as the limit of a sum.  Application of integration to area under curve; volume of revolution; First moment of area and the position of a centroid of an area; Work done by a variable force; Mean values, Root mean square values of sin nx and cos nx.

The theorems of Guidinus.

Theorems of parallel and perpendicular axes. Second moments of area and moments of inertia of a rectangular and circular laminas.  Complex quantities in terms of an angle.

Engineering Drawing

The drawing paper will consist of a test of the ability to apply the principles of projection and candidates will be asked to draw a plan, elevation or section or a combination of these views of a piece of marine machinery from information supplied.  Only one question will be set and all the required information for the completion of the drawing will be given in the question paper.     

Electrotechnology

The electric circuit, Units—ampere, ohm, volt.  Difference between electromotive force and potential difference, Ohm’s Law, Kirchoff’s Laws, Simple series and parallel circuits involving e.m.f. current and resistances.  Non-linear resistors in parallel with constant value resistors.  Power and energy.  Specific resistance.  Temperature coefficient of resistance.  Conductor resistance, effect of length, area, material and temperature d.c. wire distribution system.  Types of insulation.  Wheatstone network bridge, slide wire bridge; applications to steering gears, resistance pyrometers, strain guages etc.

Electrolytic action and secondary cells.  Theory of electrolytic dissociation applied to common solutions. Uses of electrolysis.  Secondary cells (acid or alkaline). Construction and principles.  Maintenance. charging. Watthour and ampere hour efficiencies.

Electromagnetism, electromagnetic induction, simple magnetic circuit. Simple magnetic theory.  Magnetic field. Lines of force. Field strength. Field intensity. Magnetic fields due to current in straight conductors.  loops, colis and solenoids.  Relative directions of current and field. Faraday’s and Lenz’s Laws.  Magnitude and direction of induced e.m.f. Force produced on a current carrying conductor.  Flux density.  Effect of iron Magneto motiveforce (m.m.f.) permeability. Reluctance. Simple magnetic circuit, typical U|B curves.

Electronics. Qualitative treatment of : Atomic structure and bonding. Semi-conductors. Junction diodes, junction transistors and their cperating characteristics. Simple transistor circuits. Conduction in gases, insulators. semi-conductors and conductors. Photoelectric effect.

Alternating current theory. Simple continuous periodic waves : frequency, amplitude instantaneus, maximum, r.m.s. and avergae values, form factor. Phasor represenation of a.c. quantities.  Phase difference,The inductor. Inductance and its effect on the circuit. The capacitor. Capacitance and its effect on the circuit. Simple series and paralled circuits. Relationship between resistance and impedance. Simple treatment of power factor.  Power in single phase a.c. circuit.  

Instrument.  Qualitative treatment of the principles and functions of a.c. and d.c. indicating instruments and relays.  Uses of shunts and series resistance to increase the range.  Rectifiers and transducers.

Distribution systems.  Systems.  Systems for a.c. and d.c. shipboard installation Protective devices such as fuses, circuit breakers, earth lamps.  Cable material and installation.  Connection off shore supply d.c. machines.  The principles, constructional details and protection of d.c. series, shunt and compound wound motors and generators.  Self-excitation, e.m.f. and load voltage equations.  Load characteristics.  Methods of voltage control, paralleing procedures and load sharing for generators.  Need for and types of starter, speed and torque equations, speed control of d.c. motors.

a.c. machines.  Simple explanation of the principles, constructional details and rotection of alternators, squirrel-cage induction motors and single-phase transformers.  Parallel running and synchoronising theory.

Naval Architecture 

General. Displacement, Wetted surface, Block, midsection, prismatic and water-plane area coefficient. Tonne per centimetre immersion. Application of Simpson’s Rules to areas, moment of area, volumes and moment of volume.

Draught and buoyancy. Alteration of mean draught due to change in density of water. Buoyancy and reserve buoyancy Effect of bilying amid ship compartments.

Transverse stability Centre of gravity. Centre of buoyancy. Metacentre. Shift of centre of gravity due to addition or removal of mass transverse movement of mass. Stability at small angles of heel (given the second moment of area of the waterplane  or formulae).  The inclining experiment 

Resistance and propulsion.  Comparison of skin frictional resistance of hull with model at different speeds. Rf=f.s.v.n. and residual resistance.  Admiralty and fuel coefficients .  Relation between speed of vessel and fuel consumption with constant displacement and assuming that resistance varies as (speed)n. Elementary treatment of propeller and simple problems on pitch ratio, apparent slip, wake thrust and power.

Structural strength. Simple problems on strength of structural member to resist liquid pressure. Loading due to head of liquid.

Ship construction. Common terms used in the measurement of steel ships. e.g. length between perpendiculars, breadth overall, moulded depth, draught and freeboard. Definitions of shipbuilding  trems in general use Descriptions and sketches of structural members in ordinary types of steel ships. Watertight doors, Matches. Rudders. Bow trusters. Propllers, watertight bulkheads. Double bottoms. Anchors and cables. Descriptive treatment of the effect of free surface of liquids on stability.  Arrangements for the carriage of dangerous goods in bulk.

Ventilation arrangements (natural and mechanical) for pump rooms in tankers and for holds and oil fuel tanks.

Fore and aft peak tanks, double bottom and deep tank filling and pumping arrangements.  Compartmental drainage. Levelling arrangements for damaged side compartments.

Engineering Knowledge

Candidate for a Steam Certificate will not be examined in items (d) (7) (i) and (i) and candidates for a Motor Certificate will not be examined in terms (d) (6) (i) and (h).

Candidates for the Combined Certificate will be examined only in items (d) (6) (i) and (h) if they possess the Motor Certificate or only in items (d) (7) (i) and (i) if they possess the Steam Certificate 

Notes : 

(i) The engineering knowledge to be shown by candidate is that which is required for the use, operation and maintenance of the machinery, equipment and ship structure usually in the charge of the engineer officer. A knowledge of the managerial responsibilities of a certificated engineer office will be required. 

(ii) Candidates may be required to illustrate their answers by means of freehand sketches.

(iii) The viva voce examination will include questions on the management of engines and boilers, electrical machinery, prevention of fire and methods of fighting fires at sea, the duties of the supervising engineer officer, the work to be done to engines, boilers and auxiliary machinery in port and the periodical 
examination of the working parts.  

Candidate should also be well acquainted with  machinery and boiler casualties which may occur at sea and be able to state how 
these may be prevented and remedied.

(a) Properties and characteristics of metals, materials, liquids, gases and vapours used in machinery on board ship.

(b) Processes to which the component parts of machinery are submitted or which are incidental to their manufacture.

(c) Maintenance of machinery.

Methods of dealing with wear and tear of machinery both electrical and mechanical and boilers. Alignment of machinery components.  Correction of defects.  Temporary or permanent repairs in the event of breakdown.

(d) Construction details, and where applicable the manner of attachment to ship, principles involved and operation of :

(1) water gauge thermometer, salinometer, ammeter, watermeter, pressure guage and other meters and guages commonly  used by engineers on board ship.

(2) pumps, pumping systems, oily water separators.

(3) thrust blocks, shafting, bearings, stern tubes, propellers, ship side fittings.

(4) steering gear, stabilizers.

(5) refrigeration machinery, deck machinery.

(6) (i) turbines-gearing, boilers, ancillary feed water|steam  plant and combustion equipment.

(ii) auxiliary boilers and steam plant. 

(7) (i) compression ignition engines, gearing clutches air compressors.

    (ii) auxiliary compression ignition engines and associated plant.

(e) Safe working practices, overhauling machinery, mechanical safety in workshops, protective equipment, lifting tackle, entering tanks.

(f) (1) Precautions against fire or explosion. explosive mixtures. Danger of oil leakages.  Sources of ignition. Safety devices.

(2) Toxic and other dangerous properties of substances used in marine practice. Maintenance of plant associated with the carriage of dangerous goods.

(3) Fire prevention, detection, extinction. Principle of operation, application and maintenance of fire extinguishers, respirators, safety lamps. Fixed fire detection and extinguishing arrangements for accommodation, cargo and machinery spaces.

(g) Control systems, automation and instrumentation. Periodically unattended machinery, techniques and work practices. Bridge control.

(h) Safe and efficient operation of steam plant, Chemical treatment of feed water. 

(i) Safe and efficient operation of compression ignition engines. Application of the indicator.  Interpretation of normal card

(j) Safe and efficient operation of electrical machines and systems.

(k) General requirement concerning fuel cil systems.

(l) General requirement concerning lubricating oil systems.

(m) General requirements concerning bilge, ballast, fire pumping systems.

MARINE ENGINEER OFFICER CLASS 2-SERVICE ENDORSEMENT                           SYLLABUSES

The examination will be oral and will be bases upon the responsibilities and duties of the Chief Engineer Officer at a level appropriate to the endorsed certificate and its range of application.

MARINE ENGINEER OFFICER CLASS 1

SYLLABUSES

Applied Mechanics

Statics : Equilibrium of non coplannar forces Rapson’s Slide.

Friction : Coeffcient of Friction between solid Dry Surfaces.  Motion up and down inclined plane. Friction of square and Vee Threads. Friction of Collar Bearings Friction clutches. Work done against friction.

Kinematics :  Liner and angular motion with acceleration.

Velocity diagrams of simple mechanisms.  Cams. Turning moment Diagrams

Dynamics  :  Acceleration of connected bodies Effect of simple air resistance on motion under the effect of gravity.  The torque equation.  Kinetic energy of transation and of rotation.  Flywheels.  Impulsive forces.  Governors including sleeve friction.  Simple harmonic motion.  Simple pendulum Simple vibrations.  Dynamic balancing of masses rotating in one place.  Basic dynamics of the engine mechanism.

Stress and Strain  :  Principal stresses.  Stresses on oblique planes.  Complimentary shear stress. Strength of simple connections such as cottered or screwed joints.  Resilience due to direct stress.  Suddenly applied loads.  Effect of direct loading and of temperature changes on compound members.  Straingauges.

Beams  :  Neutral axis of beams of simple section.  Use of deflection formulae.

Torsion  :  Torsion of shaft fitted with liner.  Closed coiled helical spring.  Struts. Eccentric loading of short columns.  Use of strut formulae.

Hydraulics  :  Bernoulli’s equation and applications.  Benturi-meter.  Force exerted by a jet.  Blade diagrams for a centrifugal pump.

Control  :  Simple flow and control problems.

Heat Engines

Basic thermodynamic principles.  Second Law of Thermodynamics and applications.

Heat transfer  :  Use of log mean temperature difference.  Radiation Steren-Boltzmann Law.

Gases  :  Avagadro’s    hypohesis.  Universal gasconstant.  Dalton’s law of partial pressures and application, mixtures of gases and capours such as the effect of air leakage into condensers.  Determination of n from graph connecting P and v.  Proof of the formula  

c - c = R

 p   v

Gas cycles  :  Use of entropy charts.  Open and closed cycles for gas turbines.  Carnot and reverse Carnot cycles.

Properties of Steam.  Use of steam tables to deal with changes of entropy.

Steam Plant  :  Basic Rankine cycle.  Isentroplc efficiency.  Enthalpy drop in turbines.  Flow through nozzles excluding proof of critical pressures ratio.

Effect on thermal of efficiency of such modifications as superheating, reheating and regenerative feed heating.  Use of enthalpy-entropy charts to determine steam condition at various stages.

Basic calculations of evaporator and boiler performance.

Combustion  :  Basic analysis of exhaust gases.  Relation between volumetric and mass analysis of a gas mixture.  Carbon dioxide content of exhaust gases.

Electotechnology

The electric circuit.  The Superposition and The venin’s Theorems in network problems.  Circuits involving non-linear elements.

Electromagnetic induction, magnetic circuit Mutual inductance.  Energy stored in an electric field.  Treatment of voltage and current charges in an electric circuit involving inductance and resistance.  Time constants, B|R and B|Ampere turns per metre curves and their effect on simple magnetic circuits involving an air gap.  Qualitative treatment of hysteresis.

Electrostatics. Types of capacitor.  Simple series and parallel circuits involving capacitors.  Electric force and electric flux density, relative permittivity, charging and discharging currents of a capacitor connected in series with a resistor across a.d.c. supply. Energy stored in a capacitor.  Generation of state electricity.

Electronics.  The characteristics of junction transistors.  The effect of voltage feedback on amplifier gain, input and output impedances.  Equivalent circuits.  Rectification Simple treatment of thyrisltors and zener diodes.

Alternating current theory for 3 phase systems.  Current and voltage relationships.  Current, voltage, power and power factor applied to RLC circuits.  The impedance triangle.  Power factor improvement.  Resonance.  Star and delta systems.

d.c. machines.  Armature reaction.  Speed control.  Efficiency.  Application to a Ward Leonard system, Suitability of d.c. motors for the various types of work.  Motor starters, automatic types.  Calculations on starters.

a.c. machines.  The principles, constructional details and protection of salient pole, cylindrical and brushless alternators.  The e.m.f. equation and automatic voltage regulation for an alternator.

The production of rotating magnetic field. Relation between frequency, the number of poles and speed of a machine. The principles, constructional details and protection of induction motors. Ship rotor e.m.f. and frequency. torque-speed curves. Wcund, slip ring, cage and double wound types. starting methods. The principles and constructional details of single-phase transformers. The e.m.f. equation and efficiency. Auto-transformers and current transformers.

Naval Architecture.

General Wetted surface formulae. Simpson’s  rules applied to second moments of areas, volumes, centroids and centres of pressure. Hydrostatic curves. Shearing force and bending moment of ship in still water.

Transverse stability. Effect of free liquid surface and sub-division of tanks. Bangers due to water accumulation during fire-fighting practical requirements to ensures stability at sea. Management of water and fuel tanks. Filling and emptying tanks at  sea.

Longitudinal stability. Longitudinal BM   and GM and statical stability. Centre of flotation and ist calculation. Moment to change trim by one centimetre.

Draught, trim and heel.  Changes due to adding or removing fuel, ballast or cargo.  Changes due to alteration in density of sea water.  Changes due to bilging of compartments, using the lost buoyancy and added mass methods.  Forces on rudder and stress in rudder stock.  Heel when turning, including effect of centrifugal force and force on rudder.

Resistance and propulsion.  Derivation of Admiralty and fuel coefficients.  The law of corresponding speeds.  Froude’s law of comparison.  Simple problems on the prediction of full-scale resistance from model experiments.  Sea trials and interpretation of data recorded.  Effects of fouling.  Problems on propellers involving the use of wake factor, ep. dp. QPC, thrust and power Qualitative treatment of cavitations.

Ship construction.  Forces on ship under various conditions, including the effect of panting and pounding.  Construction of all parts of steel ships.  Use of high tensile steel and aluminium.  Structural fire protection arrangements.  Dry docking.  Design features of ships for general and specialise trades.

Ship measurement and classification.  Meaning of ‘classed’ and ‘unclassed’ ships.  Common terms used in measurement of steel ships.  Common terms used in tonnage measurement e.g. gross tonnage, net tonnage,

propelling power allowance.

Load Line. Common terms, markings and main criteria used in assignment of freeboards.  Maintenance of conditions of assignment Life saving equipment Operation and handling gear for lifeboat’s and liferafts.

Engineering Knowledge

Candidates for a Steam Certificate will not be examined in items (d) (6) (i) and (i) and candidates for a Motor Certificate will not be examined in items (d) (5) (i) and (h).

Candidates for a Combined Certificate will be examined only in items (d) (5) (i) and (h) if they possess the Motor Certificate or only in items (d) (6) (i) and (i) if he possess the Steam Certificate.

Notes

(i) The engineering knowledge to be shown by candidates is that which is required for the use, operation and maintenance of the machinery, equipment and ship structure usually in the charge of the engineer officer.  A knowledge of the managerial responsibilities of a certificated engineer officer will be required.

(ii) Candidates may be required to illustrate their answers by means of freehand sketches.

(iii) The viva voce examination will include questions on the management of engines and boilers, electrical machinery, prevention of fire and methods of fighting fire at sea, the duties of the supervising engineer, the work to be done to engines, boilers and auxiliary machinery in port and the periodical examination of the working parts.

Candidates should also be well acquainted with machinery and boiler casualties which may occur at sea and be able to state how these may be prevented and remedied.

(a) Properties and characteristics of metals, materials, liquids, gases and vapours used in machinery on board ship.

(b) Processes to which the component parts of machinery are submitted or which are incidental to their manufacture.

(c) Maintenance of machinery.

Method of dealing with wear and tear of machinery, both          electrical and mechanical, and boilers.  Alignment of          machinery components. Correction of defects. Temporary          or permanent repairs in the event of break-down. 

(d) Constructional details, manner of attachment to ship.           Principles involved with operation of : 

(1) pumps, pumping systems, oily water separators.

(2) thrust blocks, shafting, bearings, stern tubes, propellers, ship side fittings.

(3) steering gears, stabilizers.

(4) refrigeration machines, deck machinery.

(5) (i) turbines, gearing, boilers, ancillary feed water|steam plants and combustion equipment.

(ii) auxiliary boilers and associated steam plant.

(6) (i) compression ignition engines, gearing, clutches, and associated equipment.

(7) turbo-electric, diesel electric, gas turbine drives.

(e) Safe working practices, overhauling machinery, mechanical safety in workshops, protective equipment, lifting tackle, entering tanks.

(f) (1) Precautions against fire or explosion. Explosive mixtures. Danger of oil leakages.  Sources of ignition. Safety devices.

(2) Toxic and other dangerous properttes of substance used in marine practice. Maintenance of plant associated with the carriage of dangerous goods.

(3)  Fire prevention, detection, extinction. Principle of operation, application and maintenance of fire extinguishers, respirators, safety lamps. Fixed fire detection and extinguishing arrangements for accommodation, cargo and machinery spaces.

(g) Control systems, automation and instrumentation.  Periodical unattended machinery, techniques and work practices. Bridge control.

(h) Safe and efficient operation of steam plant. The determination of shaft power and the recoginition of irregularity in the performance of machinery and plant.  Analysis and interpretation of information gained from monitoring equipment.

Chemical treatment of feed water.

(i) Safe and efficient operation of compression ignition engines.  The determination of shaft power and recognition of irregularity in the performance of the machinery and plant.

Analysis and interpretation of information gained from     monitoring equipment.

(j) Safe and efficient operation of electrical machines and systems.

(k) General requirements concerning fuel oil systems.

(1) General requirements concerning lubricating oil systems.

(m) Knowledge of the appropriate statues of concern to marine engineer officers.  The administrative duties of a Chief Engineer, i.e. the organisation and training of staff for both normal and emergency duties including the use of safety equipment, and the organisation of repairs and surveys and associated reports.

(n) Knowledge of personnel management, organisation and training abroad ship.

(o)  Pollution of the sea by ships.

The effects on the environment and the methods of international control for the different courses of pollution.  Various methods f oil|water separation, techniques adopted for measuring oil content, ballast and bilge monitor installations, inter-face detection devices.  Port reception facilities for oily wastes, techniques for purification of oily wastes, water from ships, disposal of recovered oil and by-products, methods of containments and removal of oil spills in ports and sea.

EXTRA FIRST CLASS

SYLLABUS
MARINE HEAT ENGINES 

Gas turbines, effect of intercooling, reheating and heat exchangers,  Influence of component efficiencies, losses, pressure ratio and maximum cycle temperature on performance. Calculation of performance of specified plant.

Desirable characteristics of refrigerants.  Vapour compression cycle, single and multiple expansion and compression.

Heat pump applications.

Cycle analysis of steam plant including effects of superheating, reheating, regenerative food heating with specified arrangement of feed heaters, drain coolers, pumps, Speedy flow analysis of single and multiple effect evaporators.

Axial flow steam turbines, Performance, impulse, reaction, blading efficiency, stage and overall isentropic efficiencies, condition curve reheat factor.

Compounding.

Descriptive knowledge of ignition and flame propagation in internal combustion engines; types of combustion chambers and their influence on ignition delay, fuel air mixing, specific fuel consumption. Cetane number as an index of fuel rating. Dissociation.

Practical internal combustion engine cycles, Supercharging.

Operation of compressers; radial flow, axial flow, reciprocating.  Blading in rotary machines,  Steady flow analysts.  Performance characteristics.  Heat transfer in marine plant.  Parallel and counterflow heat exchangers involving fluids of constant specific heat.  Surface and overall coefficient use of dimensionless parameters in convection heat transfer.

The testing and performance of marine heat engine.

APPLIED THERMODYNAMICS

Processes, flow and non-flow, application of the Thermodynamic Laws for perfect and imperfect fluids. Ideal cycles, steam or gas, mixtures of gases.

Systems available energy, availability in cyclic processes and in non-cyclic system processes.

Entropy.

Heat transfer involving slender fins (fin efficiency), composite sections, flat and mathematically curved surfaces and with internal heat generation.

Derivation and solution of fundamental equations for steady two dimensional and unsteady one dimensional conduction problems. Transient heat flow.

Mixtures of gases and vapours, hygrometry, use of psychometric chart.  Humidification and de-humidication.  Direct contact water and gas cooling.

Application to air conditioning and non-marine plant.

Descriptive knowledge of flame propagation, minimum spark ignition energy, quenching distance, spontaneous ignition, flammability limits.

Fuels.

Combustion efficiency, effect to air|fuel ratio.  First Law of Thermodynamics applied to combustion processes.

Prictionless one dimensional flow through ducts of varying cross sectional area, heat addition and external work, critical pressure ratio. Mach number.

Stagnation properties (temperature, pressure) at a point in the fluid steam.  Wind tunnel testing.

Adiabatic one dimensional flow of imperfect gases in nozzles.

Application of fundamental principles to existing and proposed plant and equipment.  

Cycle analysis of specified hybrid plant both marine and non-marine.

Strength and Properties of Materials

Structure of the atom, electrons, protons, neutrons (simple Bohr atom); electron shells, energy levels, ionisation potentials.

Arrangement of atoms in materials, types of atomic bond; crystalline and amorphous materials; nature of metallic, organic (high polymer) and ceramic materials; crystal structure of metals; setting of resins.

Imperfections in materials and influence on mechanical properties; deformation in single crystals; polycrystalline. metals, recrystallisation of deformed metals, basic strengthening mechanisms in metallic materials (strain hardening, solid-solution-hardening and dispersion hardening); deformation of polymers, methods of forming working.

Mechanical properties of metals, polymers and other engineering materials (i.e strength, elasticity, hardness, creep, fatigue, resistance to impact, wear, ductile and brittle behavious including effect of temperature and strain rate). Effects of stress concentration.

The structure and properties of cast metals and alloys; typical defects in castings shrinkage and gas unsoundness, residual stresses.  Structural and mechanical property changes resulting from cold working, annealing and hot working of metals; comparison of mechanical properties of cast and raw products.  The joining of metals; shrinkage, oxidation. residual stresses and cracking associated with welding.  The effect of welding on structure and properties of parent metal. Elements of binary phase digrams applied to the strengthening of metals; the formation of soild solutions and dispersed phases, precipitation-hardening, quench-hardening and tempering.  The influence of alloy structure on strength, ductility, fracture and creep characteristics.

Introduction to TTT diagrams for steels, the hardenability of carbon and medium alloy steels, and the influence of hardenability on welding behaviour.

Oxidation and corrosion of metals and alloys; stress-corrosion cracking corrosion fatigue.  protection against corrosion.  Destructive and non-destructive testing of materials (strength, ductility, shear, impact, fatigue hardness, X-ray, gamma ray, ultra sonic). Methods of forming and working metals.  Simple stress and strains; elastic constants.  Compound stresses and strains; normal and shear stresses; complementary shear stress; Poisson’s ratio; relation between elastic constants; principle stresses and planes; principal strains; strains; energy due to complex stress, theories of elastic failure. Stresses and strains in thin wall and thick wall cylinders under fluid pressure; compound cylinders.  Bending moments, slope and deflection in freely supported and supported and builtin beams and cantilevers.  Distribution of stress in beams.  Leaf and flat spiral springs.  Strain energy due to bending.  Struts subjected to axial and eccentric loadings; torsion of shafts, transmission of power by shafting. Close coiled and open coiled helical springs. Stres and deflection in framework treated analytically and graphically.

Theory of Machines (mechanics of Fluids)

Plane kinematics of mechanisms.  Instantaneous centres of rotation.  Relative velocity of machine parts by calculation and graphic methods. Displacement, velocity and acceleration diagrams. Calculation of displacement, velocity and acceleration of slider crank mechanisms.  Cams. Theory of shape and action of gear teeth.  Helical, bevel worm, spurgearing  and f gear trains.  Intertia forces on engine mechanisms.  Balancing of rotating masses, primary balancing of reciprocating parts, secondary balancing of engines. Turning movent diagrams. Plywheels. Governors Vibrations of mechanical systems including forced vibration and the effect of viscous damping. Torsional oscillation to shafting.

Whirling of shafts.      

Gyroscopic theory and action.

Friction and chain drives, clutch

Lubrication, theory of boundary film lubrication. ball and roller bearings.

Atomatic Control : Analysis of control system with feedback which can be represented by first and second crder differential equations.  Examples from marine practice of servo mechanisms and regulators.

Transfer function.  Combination of non interacting elements; open and closed loop transfer function.

System response.  Transient and steady state response of systems with step and ramp changes of desired value and load; time constant, natural frequencies, damping ratio, logarithmic decrement , steady  state deviation.  The principle of superposition.  Harmonic response ; vectorial representation of input and output ; amplitude ratio, phase displacement, resonance, performance improvement ; feedback and feed forward methods ; derivative and integral action, three term controllers.

Stability.  The characteristic equation, determination of roots.

Hydrostatics : Fundamental properties of fluids, Viscosity, surface tension Resultant pressure on plane and curved surfaces, centres of pressure.  Vertica stability of the atmosphere.

Hydrodynamics : Streamline, laminar and turbulent flow, influence of solid boundaries on fluid motion. Bernoulli’s principle, continuity of flow. Distribution of pressure and velocity in free and forced vortices.  Resistance of viscous in fluid in streamline or turbulent motion.  Use of coefficients to correct for resistance and streamline contraction. Measurement of velocity of incompressible flow by Pitor and static pressure tubes, orifices, notches and Venturi meter. Loss of heat due to bends, sudden enlargements, and contractions—hydraulic gradient. Dynamical similarity. Flow between parallel surfaces and in circular pipes. Critical velocities for flow in pipes. Reynolds’ number. Rayleigh’s formulae. water hammer.  Impact and reaction of jets. The theory of centrifugal pumps, reciprocating pumps, accumulators and other hydraulic machines with a marine application.

Electrotechnology

Network theorems and their application, to linear passive and active networks.  Networks with mutual inductance Two port networks.  Electrical measurement circuits.  Strain gauge circuits.  Transients and oscillations in R.L.C. circuits.  Switchgear and distribution systems.  Short circuit protection.

Composite magnetic circuit calculations, energy stored in a magnetic fields, self and mutual  inductance, effect of inductance or capacitance on d.c. circuits.

General principles of electrostatics.  Intensity and strength of electric fields,  Theorems of Gauss and Coulomb.  Potential and capacitance, potential gradient.  Charge discharge of capacitors, including oscillatory charge and discharge.

Generation of sinusoidal e.m.f. waveform, values of current and voltage.

A.C. circuits involving resistance, capacitance, inductance and resonance.

Phasor representation. Power factor. Single and three-phase circuits with star and delta connections. Power and energy measurement in three-phase balanced and unbalanced circuits. Harmonics in single-phase circuits.

Vacuum and gas-filled valves and tubes, semi-conductor diodes, thyristors and transistors. Photo-electric effects and applications.  Amplifiers and rectifiers Feedback effects on amplifiers.

Construction of d.c. machines. Windings including multiple windings. Equaliser rings. Commutation. Armature reaction. Interpoles. Characteristics of d.c. motors and generators used in marine practice. Motor speed, torque, starting and control. Application of amplidyne and metadyne to control of speed, current and voltage.  Operation of d.c. generators in parallel.

Testing of d.c. machines direct and indirect methods-separation of losses, retardation and regeneration methods of testing.

Construction of a,c. machines. Fiux distribution in salient pole and non/salient pole fields. E.m.f. generated in coils and distributed windings. Armature reaction. Alternators and their use as synchronous motors. Voltage regulation.

Parallel operation of alternators.  Static and rotary voltage regulators, Instruments. Transformers-phasor diagrams, equivalent circuit voltage regulation and efficiency. Polyphase induction motors-theory, characteristics and starting arrangements.  Synchronous machines-equivalent circuit, Synchronous impedance, voltage regulation.

Automatic control, simulation use of analogues. Generation of integral and derivative action by passive and active electrical circuits. Analysis of control systems with feedback. Input and output characteristics. Transient, steady state and harmonic response of systems. Instruments-indicating, recording, integrating detection, conversion and data transmission. Machine of components.

Naval Architecture

Stability. Hydrostatic curves statical curves and cross curves of stability. Dynamical stability. Free surface problems. Grounding.

Subdivision of passenger ships. Floodable length curves and their use.

The strength of ships. Waves. Trochoidal waves. Sinusoidal waves. Wave energy. Wave spectra. Statistical representation. Local and longitudinal strength calculations. Statistical strength treated graphically and by calculation. Dynamical effects. Probability approach to longitudinal strength. Oscillation, rolling and pitching of ships.  Qualitative treatment of virations.

Resistance and propulsion of ships. Model experiments and laws of comparison. Dynamical similarity. Viscosity and its effects on fluid friction. Dimensional analysis and the non-dimensional factor approach to Reynolds’ and Froude’s numbers. Other methods of estimating power, e.g. Admiralty coefficient formula, Taylor’s curves. Circular constants and their use.

Propellers, geometry of the helix, typical triangle of velocities introducing slip and angle of incidence. Thrust, torque and efficiency. Blade lement theory-lift and drag on acrofoil section. Axial momentum. Propeller coefficients and their use. Cavitation. Interaction between screw and ship. Hull efficiency and its factors. Overall propulsion coefficient.

Ship construction and materials used in ship building.  Modern developments in structural design.  Use of high tensile steels, mild steel, aluminium and other materials.  Discontinuities.  Welding.  Corrosion and fouling.  Structural fire protection.

General principles of load line assignment and tonnage measurements.

Engineering Knowledge

Questions will be set to test the candidate’s knowledge of technological investigations which have influenced engineering practice and important developments arising therefrom free from the limitations of the Class 1 and Class 2 examination syllabuses.

Essay

The purpose of the Essay is to be test the candidates ability to compose and write good grammatical English and to express their opinions, conclusions and suggestions in essays on subjects connected with the engineer in society or on topics of current interest.

Engineering Drawing and Design

To produce a working drawing of any part of marine machinery, boilers, mechanical equipment or parts of ship structure involving the arrangement of constituent members from given particulars and the design calculations asked for.
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Govt. of India.

M.O.S.T.

Note: Application should be at  a Mercantile Marine Department office as many days at possible before  the applicant desires to sit.  It should be handed in at least two weeks before examination.  If it is not convenient for the applicant to attend at Mercantile Marine Department Officer, the form together with the necessary enclosures and the appropriate fee should be sent by the post.  In this event, the applicant will complete the Declaration G” in the presence of the Examiner, prior to the Examination.

Every candidate for an Engineer’s certificate should read carefully the Merchant Shipping (Examination of Engineers Officers in the Merchant Navy) Rules,1957 Copies of the Rules may be obtained from the Manger Publications, Government of India Press, New Delhi.

---------------------------------------------------------------------------------------------------
(A) Particulars of Applicant

Name in full (in BLOCK letters)



Permanent Address

Last

First

Middle

------------------------------------------------------------------------------------------------------------------------

Date of birth (Birth certificate to be produced)

Where born  
Nationality

------------------------------------------------------------------------------------------------------------------------

Day
Month

Year

 
Place 
State
Country 

------------------------------------------------------------------------------------------------------------------------

(B) Previous certificate (issued in India or elsewhere if none state so)

------------------------------------------------------------------------------------------------------------------------

Number
    Steam, Motor,Steam &   Class
    Place and Date of       If any time suspended or    
    Motor



                    Examination
  Issue
                cancelled State.         

------------------------------------------------------------------------------------------------------------------------


Examination Issue
Court of Authority   Date      Cause

------------------------------------------------------------------------------------------------------------------------(C) Examination now required

------------------------------------------------------------------------------------------------------------------------








Mercantile Marine Department Office & to

Steam,Motor, Steam and
Class
Port which applicant

which certificate is to be sent 

Motor, Part A only or 
 
desires to be examined

Part B only.


and date.





---------------------------





Port

Date

-----------------------------------------------------------------------------------------------------------

(D) All previous results for the grade of certificate now required whether examinations taken in India or in another commonwealth country or in the Irish Republic (If no previous attempt, State so.)

-----------------------------------------------------------------------------------------------------------

Where any exemption from Part A is Claimed State nature of the exempting qualification

-----------------------------------------------------------------------------------------------------------





Subject in which examined and results

----------------------------------------------------------------------------------------------------------

Day
Month
 Year
 Port
PART A




PART B



-------------------------------------------------------------------------------------------General
 Genral
      APPLIED
 ENGIN-
ELECTRO- NAVAL
Engine-
Time

Engineering
Egineering  MATHE-
ERRING
TECH-
     ARCHI-
eering
Penalty-

Scinece I
Scinece II   MATICS
DRAWING
NOLOGY  TEC

knowlege if any









    TURE

& orals


------------------------------------------------------------------------------------------------------------------------

APPLIED
APPLIED

MECHNHA
HEAT

NICS

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(E) Statement of service



(I) Marine Engineering Work

No.of
Name and address  Nature of the
Nature of the Works 
Dates

Period

Testi-
firm and works
  business for
done by applicant
    From To
Yrs M.     D.
-----------------------------------------------------------------------------------------------------------------








Not qualifying service

------------------------------------------------------------------------------------------------------------------------

(2) Other Engineering Works

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------









Not qualifying service

--------------------------------------------------------------------------------------------------------------------------

Technical Education

-------------------------------------------------------------------------------------------------------------------------

Name of School

Course attented
Period of attendance

Certificate obtained

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------State whether any remission of service is claimed under Rule 19------------------------------------------------

 (4) Sea Services

-------------------------------------------------------------------------------------------------------------------------Particulars of sea service should be taken from the Discharge Book

------------------------------------------------------------------------------------------------------------------------






Nature of Service*
Date

Period

-------------------------------------------------------------------------------------------------------------------------

No. of
Name of   Official Kilo  Foreign or  Rank


From   To  Year
Month
Day

Testi
Ship and
  Number watt   Home or

monials whether

  Regis- I.N.S. or

monials steam(S.S.)
  tered   Coast


or Motor
  Power  Guard


(M.V.)









1.  State whether performed






On fitterts work either by






day or on watches on






Dock or in Engine and






Boiler Rooms.






ii.On regular watch on auxi-




    

lauries or refrigerator.






iii On regular watch on






main engines.






iv. Do on main boilers.






v. Do on both main boilers






and boiler simultaneously.






vi.On ships partially or 






fully U.M.S.

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Net qualifying service

-----------------------------------------------------------The )use of appropriate  -----------------------------------------------------------------------------------------------Roman number is will be ---------------------------------------------------------------------------------------------sufficient for iii, iv , v  .----------------------------------------------------------------------------------------------- and vi.     

-------------------------------

D.G.S. Ref.No. (If any)------------------------------------------------

(F) Certificate of Principal Officer




THE DECLARATION “G” was signed in my persone, and the 

fee of Rs-------------------------was received by me



Principal Officer, Mercantile Marine dept.   
Two more copies of  the 

At------------------

Date----------------19-------------   

photo of passed candidate










to be attached.

-------------------------------------------------------------------------------------------------------------------------

(G) Declaration by candidate.

To be signed in the presence of Principal Officer, Mercantile Marine Department Examiner.

TAKE NOTICE -Any person who makes, procures to be made, or assists in making, any false representation for the purpose of obtaining himself for any other reason, a  Certificate of Competency is for each offence liable to be punished for cheating under Section 420 of the Indian Penal Code and also for knowledge giving  false information  to the Public servant under section 18 of the Indian Penal Coad.

HERE BY DECLARE that the particulars contained in Sections (A), (B), (C), (D) and (E) of this form are correct and tree to the best of my knowledge and belief and that the PAPERS enumerated in Section (E) and Sent with this Form are true and genuine documents, given and signed by the persons who name appear on them.  If further declare that (E) contains a true and correct account of the whole of my service without exception.

And I  make declaration conscientiously believing the same to be true  Dated at.----------------------------- this----------------------------- day of--------------------------19---------------------------------------

Signature of Candidate---------------------------------Present address------------------------------------------

Signature of witness, if any Examiner--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------(H) Certificate of Examiner

Note:- The examiner should complete Sections H and I and forward the application as soon as possible to the Chief Examiner of Engineers.  If the candidate possesses his previous certificate. If any, must be attached.  The new certificate will be delivered to the candidate at the Officer named in Section (C).

-------------------------------------------------------------------------------------------------------------------------

PART A



`


PART B

-----------------------------------------------------------

State if exempt, previously passed, passed or   Exempt,  Previously
  Date of Place of Examination




failed

    passed     failed or passed Examination

------------------------------------------------------------------------------------------------------------------

Sec. I

Sec.III

Sec. I

-------------------------------------------------------------------------------------------------------------------------





Sec  II

Time  penalty
Particulars of certificate







(if any)

to be issued.

-------------------------------------------------------------------------------------------------------------------------

Sec. II

Sec IV.

Sec.III

------------------------------------------------------------------------------------------------------------------------

(1) Personal description of candidate

-------------------------------------------------------------------------------------------------------------------------


Height

Colour of
Complexion
Personal Mark or peculiarities (if any)

-------------------------------------------------------------------------------------------------------------------------

Metre

Centimetre
Eyes
Hair

--------------------------------------------------------------------------------------------------------------------------

I HEREBY CERTIFY that the particulars in Hand are correct and that workshop and Sea Service have been verified by reference to Discharge and Testimonials.

Date........................................


Examiner......................................................

