MERCHANT MARINE PERSONNEL ADVISORY COMMITTEE  (MERPAC)

TASK STATEMENT 36

RECOMMENDATIONS ON A TRAINING PROGRAM FOR

OFFICERS IN CHARGE OF AN ENGINEERING WATCH COMING UP

THROUGH THE HAWSEPIPE

I.  Task Title.  National Requirements for a Hawsepiper Training and Assessment Program for Officer in Charge of an Engineering Watch in a manned engine room or for a Designated Duty Engineer in a periodically unmanned engine room which meets the requirements of the International Convention on Standards of Training, Certification and Watchkeeping for Seafarers, 1978, as amended (STCW), Regulation III/1, Paragraph 2.

II.  Background. 

STCW Regulation III/1, Paragraph 2 states candidates must:

· be 18 years of age;

· have completed not less than six months (6) seagoing service in the engine department in accordance with section A-III/1 of the STCW Code

· have complete approved education and training of at least thirty (30) months which includes on-board training documented in an approved training record book and meets the standards of competence specified in section A-III/1 of the STCW 


There are also U.S. licensing requirements in Title 46, Code of Federal Regulations, Part 10, which must be met.

The USCG National Maritime Center (NMC) has defined the guidance for service, training, and education for candidates for certification using the three years of seagoing service path to STCW certification as an Officer in Charge of an Engineering Watch.  The end product represents an outline for a non-maritime academy training program that will allow individuals to meet the standards of STCW for Officer in Charge of an Engineering Watch while continuing to obtain non-watchstanding ratings identified in 46 CFR part 12.15.  

The Coast Guard believes that candidates for certification can successfully complete approved courses to satisfy the requirement for approved education and training, and may be able to meet the other requirements of Regulation III through onboard assessment.  

Since a long period of time may elapse between some of the training and education and the completion of all the requirements for certification, the Coast Guard anticipates that candidates must successfully pass the relevant Coast Guard license examination as well.  The example of a program used in discussion by the Working Group initiated by Task Statement 23 is attached.  An expansion of the details of program discussed is provided in enclosure (1).

III.  Problem Statement.  The Coast Guard has developed a draft proposal to address a number of issues which would allow unlicensed engineering rates to become a licensed engineering officer and to be certified as an Officer in Charge of an Engineering Watch.  The Coast Guard is not free to substitute or waive any of the requirements of Regulation III or the competencies in Table A-III/1.  The program represents voluntary requirements until the regulations are revised.  The applicable assessment criteria are currently under development.  

IV.  Tasks.  Determine the following:

1. Does the knowledge, understanding and skill encompassed by the proposed training and education at an approved course satisfy the requirements for OICEW?

2. Can these courses be taken from any training provider with the relevant approved course?

3. Should a minimum tonnage and/or horsepower for vessels be acceptable for the approval of the required sea going service and training?

4. Should there be a maximum time period during which all of the requirements must be met?

V. Time restrictions: Provide recommendations to the Coast Guard by October 31, 2002.

_____________________________


_______________________________

            Mr. Andrew McGovern                                                  Brian Peter

            Chairman                                                       

Commander, USCG
            MERPAC                                                                    Executive Director

                                                                                                 MERPAC

Encl:  Draft National Model Program

By my signature below, I indicate that I am      ____ in favor of         ___ against      ___ abstaining from  accepting this task statement .

_____________________________________   ________________________

Signature




      Date

A NATIONAL MODEL TRAINING PROGRAM

OFFICER IN CHARGE OF AN ENGINEERING WATCH OVER 3000 kW

AND

THIRD ASSISTANT ENGINEER, UNLIMITED, ANY HORSEPOWER
FOR A MARINER WITH NO PRIOR SEA SERVICE, ENTERING THE INDUSTRY AFTER

01 AUG. 1998, WHO PARTICPATES IN AN APPROVED PROGRAM OF STUDY, OTHER THAN A STATE OR FEDERAL ACADEMY

1. Minimum one year of sea service on vessels with propulsion plants over 3000 kW to complete recommended progression, in addition to training to receive endorsements for non-watchstanding ratings. 


2. A minimum of four months sea service should be obtained in watchkeeping duties on vessels of alternate propulsion modes under the chief engineer or a qualified officer on vessels whose propulsion plant is over 3000 kW if more than one propulsion mode is to be deemed as competent.

3. A training record book must be kept to sign off on both the training and assessment of STCW Table A-III/1 competencies.

4. The candidate must have successfully completed Coast Guard approved courses, in addition to outlined training in:

· Basic Safety Training (Elementary First Aid, Basic Firefighting, Personal Survival Techniques, Personal Safety and Social Responsibility)

· Medical First Aid Provider

· Emergency Procedures 

· Advanced Firefighting

· Lifeboatman/Proficiency in Survival Craft, including search and rescue

· Steering Systems

· Pollution Prevention.

5. The candidate must successfully complete all required practical demonstrations of skill.

6. The candidate must meet all other requirements (character, physical, drug screen, etc.) for licensure and certification. 

7. The candidate must pass the USCG license exam for Third Assistant Engineer.  
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                                                                                                   NMC Policy Letter XX-02

DRAFT

From:
Commanding Officer, U.S. Coast Guard, National Maritime Center

To:
Distribution

Subj:
ACCEPTANCE OF TRAINING IN LIEU of EXAMINATION FOR various qualified member of the engine department (qmed) RATINGS

Ref:
a.    46 CFR part 12

b. International Convention on the Standards of Training, Certification and Watchkeeping for Seafarers, as amended (STCW)

1. PURPOSE.  This policy letter provides clarification and guidance to the Regional Examination Centers (RECs) about the acceptance of approved training in lieu of examination for QMED ratings when issuing merchant mariner documents.

2. ACTION.  Commanding officers of units with marine safety responsibilities should bring this policy letter to the attention of the maritime industry with interests in the personnel field.  Personnel of Regional Examination Centers should be guided by the provisions of this policy letter in accepting course completion certificates when issuing merchant mariner documents for QMED unlicensed engine ratings as indicated.  This policy letter will be distributed by electronic means only.  It is available on the World Wide Web at http://www.uscg.mil/STCW/m-policy.htm.

3. DISCUSSION.  
a. The requirements to obtain a merchant mariners document for the various QMED ratings are provided in reference (a).  While these regulations encourage training, there is no formal requirement to obtain training for any of the 10 unlicensed ratings listed.

Reference (b), requires either pre-sea service or onboard training to qualify as a rating forming part of an engineering watch (RFPEW).  However, reference (b) does not provide extended guidance to advance to and obtain other ratings, such as the non-watchstanding ratings addressed in reference (a).  

Further, the STCW Code does not directly promote a process by which an RFPEW would obtain sea service, training, and assessment to obtain an OICEW as has been traditionally presented in 46 CFR part 10 to obtain an engineering license.  There is the danger that without providing a process to unlicensed engineer ratings to upgrade, a shortfall of licensed engineers may result (in addition to a process for an RFPEW to advance to OICEW).  The enclosures set forth guidance for a multi-level program of training to be offered for various QMED ratings.  Further, the knowledge and skills of the tasks necessary parallel those identified in reference (b) for OICEW, while affording the candidate to continue their employment onboard a vessel.

b. Differences have been noted in the sea service and training requirements of references (a) and (b). Enclosure (1), table 1, provides a methodology to overlay the two systems and simultaneously develop competent RFPEW and watchstanding QMED ratings for different propulsion modes.   

c. Enclosure (1) also presents the process of establishing training levels that when completed would entitle the candidate to be endorsed for additional ratings presented in reference (a) and benefit from the completion of the training provided at each level. 

d. Enclosure (2) presents the subject areas of the additional training intended for non-watchstanding ratings.  Training courses submitted to take advantage of this guidance are to also incorporate the assessment of practical skills and sea service.  Through this process, once all of the recommended training, assessment of practical skills, and sea service are completed, the candidate would then be administered the examination for Third Assistant Engineer license, and upon successful completion be issued the license for the appropriate propulsion mode and receive the endorsement for OICEW to their STCW certificate. 

(signature)

Enclosure: (1) Acceptance of Training in Lieu of Examination for Various Qualified Member of the 
                       Engineering Department (QMED) Ratings


      (2) Unlicensed Engineer Rating Training Subjects 

Dist:   Commandant (G-MSO)

          Area Commanders (Am)

          All District Commanders (m)

          All COs, MSOs

          All Activity Commanders

          All RECs
ACCEPTANCE OF TRAINING IN LIEU of EXAMINATION FOR various qualified member of the engine department (qmed) RATINGS AND ADVANCEMENT TO OFFICER IN CHARGE OF AN ENGINEERING WATCH
INTRODUCTION

The STCW Code references and provides guidance only to those ratings required in support of an engineering watch.  These watchstanding qualifications have been loosely equated to the existing U.S. Coast Guard unlicensed engine room ratings for Qualified Member of the Engine Department (QMED) for the specific ratings of Oiler and/or Fireman/ Watertender.  Table 1 represents the processes as to how the existing requirements of 46 CFR, 12.15 may be achieved concurrently with the requirements of the STCW Code, Section A-III/4 and Table A-III/4.  However, the USCG has provided for nearly 70 years, other ratings in support of the operation and maintenance of the vessel and the engine room from which many unlicensed personnel have advanced and obtained third assistant engineer licenses.  

The requirements for the additional ratings and the absence of required formal training has not changed during this period of time, nor have each of the other ratings kept pace with, or remained compatible with changes in vessel technology and the adoption of alternative propulsion modes.  As such, there is the potential danger in the future that if the unlicensed ratings are not specifically addressed and reorganized, a shortfall of licensed engineers will result.  Traditionally, candidates for these ratings have only been required to obtain initial sea service and successfully completing an examination.  Quite often a candidate for a third assistant engineer’s license obtained the required 36 months of sea service while serving in the capacity of at least one of ten QMED ratings.  However, with the implementation of STCW95, a candidate is required to obtain training and be assessed in the performance of skills of a watchstanding engineer in addition to sea service and completing an examination to obtain an endorsement as OICEW and concurrently receive a third assistant engineer’s license. 

Qualified Member of the Engine Department - Watchstander Training - The Coast Guard recognizing the benefits of mariner training and the assessment of performance of associated skills will accept for review, training programs (see Table II) designed to produce specific performance outcomes for all unlicensed ratings.  Once all phases of training for each of the unlicensed rating has been attained, the candidate will be recognized to have simultaneously accomplished the training requirements identified in Table A-III/1 of the STCW Code for OICEW.  The areas of unlicensed engineer rate training are to focus on: QMED – Oiler and/or Fireman/watertender, junior engineer, electrician, and pumpman.

1. QMED – Oiler and Fireman/Watertender – The STCW Code, section A-III/4 and Table A-III/4, requires candidates for a Rating Forming Part of An Engineering Watch (RFPEW) to obtain six months of approved sea service and be assessed in the tasks commensurate with the duties of a rating in support of an engineering watch.  As an alternative, the candidate may be eligible for RFPEW through the completion of pre-sea training, obtaining two months of approved sea service, and assessed in the performance of skills commensurate with an RFPEW.  Similarly, 46 CFR, 12.15-7 (b)(2) provides for a reduction in required sea service, when approved QMED training is provided, although the remission of service may be granted for three of the required six months.  Table 1 represents an overlay of the process of training and sea service that will simultaneously satisfy the requirements for the QMED watchstanding ratings and RFPEW.  It is essential to understand that the QMED watchstanding ratings and subsequent training are predicated upon the type of propulsion and vessel service.  Consequently, a training provider when developing the training program and the individual course of instruction will need to take into account the segment of the maritime industry for whom the candidate will be employed, the extent of training to be provided for specific ratings, and the endorsement(s) to be placed upon an STCW certificate with regards to the following:


	UNLICENSED WATCHSTANDING RATINGS
	PRE-SEA 
TRAINING

	a. 
	Oiler - Motor Plants, restricted
	40 hours

	b. 
	Oiler - Motor Plants; unrestricted and/or
	80 hours

	c. 
	Oiler – Steam and Motor Plants; and
	120 hours

	d. 
	Fireman/Watertender
	30 hours


Figure 1

In consideration of the vessel operations and the resulting diversity within the maritime industry, figure 1 represents the watchstanding ratings and the approximate number of hours of pre-sea training and minimum sea service that would prepare a candidate to acquire the knowledge and acquire the skills to be effective in the tasks required of them once they have qualified.  The training provider will be responsible in not only providing the knowledge training, but to also determine through the completion of written exercises to be completed during the follow-on period of sea service, and to have the candidates assessed in relevant practical demonstration of tasks prior to issuing a course completion certificate.  Through comprehensive training, the candidate would then be issued the appropriate documents without further testing by the Coast Guard.  

Junior Engineer, Pumpman, and Electrician - The remaining non-watchstanding ratings and the associated training represent a holistic concept to be achieved through incremental steps.  Through this approach, the mariner will not only receive training and be assessed in the relevant practical skills, but will be able to continue his/her employment throughout the time that they are actively advancing towards third assistant engineer/OICEW.  Table II summarizes the additional levels of training, intervening sea service, and where appropriate, the issuance of multiple QMED ratings that may be obtained upon completion of each training segment.  Further, each successive level of training represents an increased focus on the responsibilities and abilities to be attained at the subsequent level, than those experienced at the previous level.  For example, a QMED - Oiler would receive basic training in systems, equipment and components.  The training at the junior engineer level would build upon both the knowledge and service experience acquired to effectively train the candidate to the next level, but would focus upon maintenance, repair, and where appropriate troubleshooting. 

2. Junior Engineer – The training for junior engineer is to be developed to provide a broad-based ability to assist in the maintenance and repair of shipboard equipment and systems.  As a prerequisite to enter this course, the trainee will need to have completed a minimum of three months sea service, while serving aboard vessels after having acquired RFPEW/ QMED and thereby increasing their operational familiarity for what they will study.  Candidates completing the approved training would then receive without further testing by the Coast Guard, the unlicensed ratings of: junior engineer and deck engineer.  When a candidate has obtained the training, sea service on steam vessels for at least two of the required three months and has been assessed in the skills required of a fireman watertender; then completes the training in steam propulsion for a junior engineer, they would also be issued endorsements for deck engine mechanic and engineman. 
The junior engineer training is to include, but not be limited to the subject areas listed below (additional detail is provided in enclosure 2) and estimated to require 370 hours of instruction and labs:

· Piping and valve fundamentals, materials, maintenance and repair

· Pumps, compressors and fans

· Main and auxiliary diesels

· Bearing and gear fundamentals

· Lubrication fundamentals

· Distillers and other heat exchanger operation and maintenance

· Deck machinery

· Basic refrigeration and air conditioning operation fundamentals, maintenance and repair 

· Basic electricity

· Auxiliary boiler construction, maintenance and repair

Training in main boiler construction, maintenance and repair; in addition to that of main and auxiliary steam turbine construction and operation need not be provided at this time, but would need to be completed when a candidate desires to obtain deck engine mechanic and engineman endorsements, as well as a third engineer’s license for both steam and motor propulsion modes.

Prior to obtaining the ratings of pumpman and/or electrician, the mariner will need to obtain three additional months of sea service while endorsed with the rating of Junior Engineer, having served as an oiler and/or fireman-watertender to be eligible to attend either training course.  However, the candidate is only required to complete the training for electrician and pumpman if they intend to obtain a third assistant engineer license and certification as OICEW.

3. Pumpman – After obtaining three months sea service at a minimum as a watchstanding QMED while holding an endorsement as junior engineer the mariner would obtain training to prepare the candidate to complete the relevant tasks of pumpman to assist in tank ship operations and again to build upon the knowledge and skills previously acquired.  At this time, the training is to expand their skills and aptitude in response to knowing environmental regulations, vocational services such as welding and burning of metals and support as a machinist, in addition to those to be endorsed as a Tankerman Assist.  It is estimated that the program of training is to include, but not be limited to: industrial vocational services, tank ship operations (including crude oil washing and inert gas systems) advanced auxiliary machinery focusing on the trouble shooting of pumps, hydraulics and deck machinery would encompass approximately 260 hours.  Upon completion of the comprehensive pumpman training and the assessment of practical skills, the mariner would receive an endorsement as ratings to their MMD as pumpman, machinist, and tankerman assist without further testing.
4. Electrician – After obtaining three months sea service at a minimum as a watchstanding QMED while holding an endorsement as junior engineer the mariner would obtain the training to effectively carry out electrical maintenance, repair and troubleshooting, as well as to assist in the repair and maintenance of refrigeration and air conditioning systems.  It is estimated that the program of training is to include, but not be limited to: electrical controls and circuits, electrical equipment and circuit troubleshooting, including deck machinery, the cleaning and servicing of electrical equipment, and the trouble shooting of refrigeration and air conditioning systems estimated to encompass approximately 260 hours.  Upon completion of the comprehensive electricians training and the assessment of practical skills, the mariner would receive the additional endorsements to their MMD as electrician and refrigerating engineer without further testing.  Once the four elements of training, as discussed, were completed, these candidates would be entitled to have there MMD endorsed as QMED – Any Rating.
Alternative Qualification Methods - 

Unlicensed Engine Rating Candidates Acquiring Sea Service Only – For service onboard ocean going vessels (vessels other than those operating on the Great Lakes or rivers) each of the unlicensed engine ratings listed in 46 CFR 12.15-11 may be obtained and endorsed to an MMD without the candidate being required to complete formal training programs by first obtaining the QMED rating of oiler and/or fireman/watertender, and satisfying the following conditions:

· Obtaining six months of sea service required by 46 CFR 12.15; and,

· Assessed in the demonstration of all required practical skills for each QMED watchstanding rating; and, 

· Assessed in the demonstration of all required practical skills for each QMED non-watchstanding rating; and, 

· Successfully completing the examinations for each rating.

Candidates for Third Assistant Engineer who obtain their unlicensed engine ratings without having completed the recommended training will continue to be required to obtain three years sea service.  In addition, their license would be restricted to service onboard vessels operating exclusively on the Great Lakes or rivers.  To be eligible for OICEW after obtaining the restricted third assistant engineer license, all training and the assessment of practical skills required by the STCW Code, section A-II/1 and table A-II/1 has been completed.

Military Service

All applicants for QMED ratings presenting equivalent military service must qualify at a minimum as QMED – Oiler.  As training, assessment of practical skills, sea service, and examination are essential to developing competent mariners, for the purpose of evaluating military service; these candidates will be considered in the category of either military service with sea service or military service without sea service.  Applicants for unlicensed engineer ratings, presenting documented military service with sea service, and whose training can be verified, are to be assessed in their performance of the same practical skills where required as part of the training courses discussed above for each rating for which they apply.  In conjunction with military service with sea service, after each applicant has successfully demonstrated their proficiency in each of the relevant skills, they would then examine in each module for each rating applied to be eligible to be issued the endorsement to their MMD.  

Applicants for unlicensed engineer ratings, presenting documented military service without sea service, but whose training can be verified, i.e. electrician, are to be assessed in the performance of the same practical skills required to be completed as part of the training courses discussed above for each rating for which they apply.  In addition, where sea service has been indicated as a requirement for an unlicensed engine rating, each applicant must complete the sea service and the examination modules for each rating applied to be eligible for the endorsement to their MMD.

Additional Licensing Requirements for Non-Watchstanding Ratings
To satisfy the remaining training requirements identified in the STCW Code, table A-III/1 the subjects of thermodynamics, physics, marine chemistry, material science, ship construction & stability, and mathematics must be covered.  When presented separate from the training identified, these six courses represent at a minimum, an additional 350 hours of training.  Training providers need to be aware that the necessary technical education encompassed by these six subjects may be integrated into the minimum length of recommended training identified earlier.

In addition, to the indicated sea service integrated with each level of training, the candidate is to obtain and provide documentation for an additional six months of service in the engine room while endorsed as a QMED-Any Rating.

TABLE I

REQUIREMENTS TO OBTAIN QMED - OILER* AND

RATING FORMING PART OF AN ENGINEERING WATCH – MOTOR VESSELS

	EXISTING  U.S REQUIREMENTS FOR QMED – 46 CFR 12.15

	 Six months service as wiper, coal passer, etc             AND
	Pass examination in Basic Safety and one or more of the ten specific exams for an unlicensed rating

	OR

	EXISTING  U.S REQUIREMENTS FOR QMED – 46 CFR 12.15 and 12.15-7 (b)(2)

	Three months service as wiper, coal passer, etc. AND
	Completion of an approved training course AND
	Pass examination in Basic Safety and one or more ten specific exams for an unlicensed rating


	STCW Requirements for Rating Forming Part of an Engineering Watch

	Six months approved sea service, assessment of practical skills, and Basic Safety Training

	OR

	Approved pre-sea or onboard training, and assessment of practical skills including Basic Safety Training AND
	Minimum two months of approved sea service 


	Overlay of U.S. and STCW Requirements to obtain QMED – Oiler* – Motor and RFPEW 

	Completion of approved pre-sea or onboard training including Basic Safety Training    AND
	Minimum three months of approved service, including assessment of practical skills AND
	Completion of an approved course including progress quizzes, comprehensive final exam, and assessment of practical skills.

	OR

	Completion of a minimum of approved six months service, including Basic Safety Training and assessment of practical skills AND
	Pass examinations on Basic Safety and Oiler* 

	*NOTE: When additional training and assessment of skills for the unlicensed rating of Fireman-Watertender is included, the restriction to motor vessel service will not be applied.


TABLE II

OVERVIEW OF SEA SERVICE AND TRAINING 
(INCLUDING THE ASSESSMENT OF SKILLS) 
FOR A “HAWSEPIPER” TO OBTAIN 
THIRD ASSISTANT ENGINEER/OICEW
	QMED/

RFPEW*
	Sea service
	JUNIOR ENGINEER
	Sea service
	ELECTRICIAN
	Sea service


	Three months in the engine room while endorsed as QMED/RFPEW – 

Oiler and/or Fireman-Watertender
	Completion of approved training, including assessment of skills candidate entitled to

MMD Endorsement as:

· Junior engineer

· Deck engineer


· Deck engine mechanic*

· Engineman *



*NOTE: In addition to steam propulsion training at this level, candidate must qualify at RFPEW level for steam, with 2/3 of service on steam vessel
	Six months service in the engine room as a watchstander while endorsed as Junior Engineer
	Approved training in electricity, basic electronics, HVAC 


Endorsement to MMD as:

· Electrician

· Refrigerating engineer
	Additional training in the subjects of thermo-dynamics, physics, chemistry, mechanical drawing and blue print reading, and six months sea service to complete the requirements of Table A-III/1.
	

	
	
	
	
	AND
	

	
	
	
	
	PUMPMAN
	

	
	
	
	
	Approved training in tanker operations, pollution prevention, welding and metal machining operations

Endorsement to MMD as:

· Pumpman

· Machinist 

· Tankerman Assist
	


*NOTE: When additional training and assessment of skills for the unlicensed rating of Fireman-Watertender is completed, the restriction to motor vessel service will not be applied.
General Subjects

	Subject
	Oiler
	Fireman/
Watertender
	Junior 
Engineer
	Electrician 
	Pumpman

	Engineering Theory
	
	
	X
	
	B

	Thermodynamics
	
	 
	X
	 
	B

	Prints and Tables
	
	 
	X
	B
	B

	Hand tools
	X
	X
	X
	X
	X

	Machine Shop
	
	
	
	
	B

	Pipes, Fittings, Valves
	X
	X
	B
	
	B

	Bilge Systems
	B
	
	A
	 
	 

	Sanitary/Sewage System
	B
	
	A
	
	

	Fresh Water Systems
	B
	
	A
	 
	 

	Distilling Systems
	B
	
	A
	
	 

	Cooling Systems
	X
	 
	B
	 
	A

	Lubricants
	X
	
	B
	B
	B

	Lubrication Systems
	B
	
	A
	 
	

	Bearings
	B
	
	A
	A
	A

	Pumps
	B
	B
	A
	 
	A

	Compressors
	B
	
	A
	 
	 

	Hydraulics
	X
	 
	B
	 
	A

	Steering Systems
	X
	
	B
	 
	

	Deck Machinery
	X
	 
	B
	A
	A

	Automation Systems
	X
	 
	B
	A
	A

	Control Systems
	X
	 
	B
	A
	A

	Instrumentation
	X
	 
	B
	A
	A

	Ship Construction & Repairs
	X
	
	B
	
	

	Propellers & Shafting Systems
	X
	
	B
	
	

	Administration
	X
	 
	B
	A
	A

	Watchstanding Duties
	X
	X
	
	
	


A=Advanced study material

B=Basic operation and function of system and components

X=Familiarization 

Refrigeration, Air Conditioning, Heating, And Ventilation:
	Subject
	Oiler
	Fireman/
Watertender1
	Junior Engineer
	Electrician
	Pumpman

	Theory
	
	
	B
	A
	 

	Air Conditioning Systems
	X
	
	B
	A
	 

	Refrigeration Systems
	X
	
	B
	A
	 

	Heating Systems
	X
	
	B
	A
	 

	Ventilation Systems
	X
	
	B
	A
	 

	System Controls
	
	
	B
	A
	 

	Troubleshooting
	
	
	B
	A
	 

	Refrigeration Safety
	X
	
	B
	B
	 


Electricity

	Subjects
	Oiler
	Fireman

Watertender
	Junior Engineer
	Electrician
	Pumpman

	Theory
	
	
	B
	A
	

	Batteries
	X
	
	B
	A
	

	Generators & Alternators
	X
	
	B
	A
	

	Motors - AC/DC
	X
	
	B
	A
	

	General Maintenance
	
	
	B
	A
	

	Motor Controllers
	
	
	B
	A
	

	Distribution Systems
	X
	
	B
	A
	

	Propulsion Systems
	
	
	B
	A
	

	Communication Systems
	X
	
	B
	A
	

	Electronic Systems
	
	
	 
	B
	

	Electrical Safety
	X
	
	X
	X
	

	Troubleshooting
	
	
	
	A
	


A=Advanced study material

B=Basic operation and function of system and components

X=Familiarization 

Steam Plants
	Subject
	Oiler
	Fireman
Watertender
	Junior Engineer
	Electrician
	Pumpman

	Theory
	
	
	B
	
	

	Main Boilers
	
	X
	B
	
	

	Feed water Systems
	
	X
	B
	
	

	Condensate Systems
	
	X
	B
	
	

	Control Systems - Boilers
	
	X
	B
	
	

	Automation Systems - Boilers 
	
	X
	B
	
	

	Fuel Oil
	
	X
	B
	
	

	Fuel Oil Systems
	X
	X
	B
	
	

	Boiler Water
	 
	X
	A
	
	

	Steam Propulsion Safety
	X
	X
	X
	
	

	Troubleshooting
	
	
	B
	
	

	Propulsion Turbines
	X
	
	B
	
	

	Auxiliary Turbines
	X
	X
	X
	
	

	Governors
	X
	
	B
	
	

	Control Systems
	X
	
	B
	
	

	Automation Systems
	X
	
	B
	
	

	Bearing & Lubrication Systems
	X
	
	B
	
	

	Safety
	B
	B
	B
	
	

	Troubleshooting
	
	
	B
	
	


A=Advanced study material

B=Basic operation and function of system and components

X=Familiarization 

Motor Plants 
	Subject 
	Oiler
	Fireman
Watertender 
	Junior Engineer
	Electrician
	Pumpman

	Propulsion Engines Large Low Speed
	X
	
	B
	
	

	Propulsion Engines Medium and High Speed.
	X
	
	B
	
	

	Auxiliary Engines
	X
	
	B
	
	

	Starting Systems
	X
	
	B
	
	

	Bearings
	X
	
	B
	
	

	Lubrication Systems
	X
	
	B
	
	

	Cooling Systems
	X
	
	B
	
	

	Fuel Oil
	X
	
	B
	
	

	Fuel Oil Systems
	X
	
	B
	
	

	Combustion
	
	
	B
	
	

	Intake Systems
	X
	
	B
	
	

	Exhaust Systems
	X
	
	B
	
	

	Scavenging & Supercharging Systems
	X
	
	B
	
	

	Automation Systems
	X
	
	B
	 
	

	Control Systems
	X
	
	B
	
	

	Governors
	X
	
	B
	
	

	Auxiliary Boilers
	X
	
	B
	
	

	Safety
	X
	
	B
	
	

	Troubleshooting 
	
	
	B
	
	


A=Advanced study material

B=Basic operation and function of system and components

X=Familiarization 

Engineering Safety and Pollution Prevention

	Subject 
	Oiler
	Fireman
Watertender
	Junior Engineer
	Electrician
	Pumpman

	Fire Theory
	X
	X
	B
	B
	B

	Fire Prevention
	X
	X
	B
	B
	B

	Fire Fighting
	X
	X
	B
	B
	B

	Stability and Trim
	
	
	B
	
	 

	Flooding
	X
	
	B
	
	

	Dewatering
	X
	
	B
	
	

	Damage Control
	X
	
	B
	
	

	Emergency Equipment
	X
	X
	B
	B
	B

	Lifesaving Appliances
	X
	X
	B
	B
	B

	General Safety
	X
	X
	B
	B
	B

	First Aid
	X
	X
	X
	X
	X

	Dangerous Materials
	X
	X
	B
	B
	B

	Engineering Safety & Environmental Protection
	X
	X
	B
	B
	B

	U.S. Rules & Regulations
	X
	X
	B
	B
	B

	International Rules & Regulations 
	X
	X
	B
	B
	B


A=Advanced study material

B=Basic operation and function of system and components

X=Familiarization 

