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Section B:  Domestic Inspection Program

CHAPTER 3:  HULL EXAMINATIONS






The Final Rule (Federal Register, Vol. 53, August 24, 1988) implementing the revised drydock and tailshaft regulations established three separate required examinations of a vessel's hull. These exams replace the all-inclusive examination previously referred to as a "drydock" exam and enable the Coast Guard to establish examination intervals which recognize the differences in vessel design and service. The required hull exams are the Drydock Examination (DE), Internal Structural Examination (ISE), and Cargo Tank Internal Examination (CTIE). The definition and scope of each exam, and the interval for each are specified in the applicable sections of 46 CFR. 

NOTE: The revised drydock and tailshaft regulations do not apply to Subchapter T and Subchapter IA vessels. 

NOTE: In determining the next due date for a vessel whose last exam was conducted on a "running" basis, credit for the last exam shall be given on the date that all the requirements of the exam were met, not on the date the exam began. In the future, "running" examinations should not be conducted. 


The new intervals will maximize the incidence of different requirements coming due at the same time. For the majority of oceangoing vessels, the intervals for all 3 examinations are the same, i.e., twice within any 5-year period with no more than 3 years between any 2 exams. For most other vessels, all 3 exams will coincide several times during the life of the vessel, affording Coast Guard marine inspectors the opportunity to conduct a complete assessment of the vessel's hull structure. The 3 distinct examinations also enable the Coast Guard to recognize the additional levels of safety inherent in specific vessel designs, such as a double hull tank barge with internally framed cargo tanks in fresh water service. These vessels have a 10-year DE interval, and 5-year intervals for both CTIE and ISE.  

It is intended, but not mandatory, that hull examination intervals, particularly those that fall between year 2 and year 3 of a 5-year interval, result in the examinations taking place concurrently with an inspection for certification, reinspection, or, in the case of tailshafts, a DE.  If a vessel owner elects to conduct any one of the hull examinations early, then he should be advised that any other hull examination due at the same time should also be conducted early. The owner or master may, if operational commitments do not permit, decide to schedule an exam at a later date, provided that the exam is accomplished within the maximum time interval allowed by the regulations. 


a.
Hull examinations must be conducted in accordance with the applicable regulations, except in instances where extensions are authorized in accordance with subparagraph 8.A.4.d below.  Any request for an extension of a hull exam must be submitted by the vessel owner or operator to the cognizant OCMI.  To alleviate unwarranted extension requests, OCMIs should ensure that owners and operators are aware that Commandant (G-MOC) policy is not to grant DE extensions except in the most unusual circumstances.  Examples of unusual circumstances are the sudden unavailability of drydock space (e.g., due to high river stage, weather damage to facilities, or of the scheduled drydock facility going out of business), the employment of the vessel where it cannot be replaced without risk, or circumstances clearly beyond the owner's control.  Singularly, financial hardship is not a valid reason for granting a drydock extension. 

b.
Upon receipt of a request for extension of any hull examination, the OCMI should ascertain the condition of the vessel in question. A visit to the vessel is necessary in all but the most unusual circumstances. Prior to this visit, MSIS should be queried for any information on the vessel, and special attention should be paid to any outstanding requirements or casualty information that is available. While aboard the vessel, the inspector should interview the chief engineer and/or the master, as appropriate depending upon the class of vessel, to obtain their opinions on the condition of the vessel's hull, tailshaft(s), and associated machinery. In addition, a written statement shall be obtained from the chief engineer, or master, or both, attesting that the vessel is in suitable condition for operation during the period of extension requested. 

NOTE:  This requirement is in addition to the owner's written request for extension.

The inspector should then examine the vessel to the extent necessary to ensure that the condition of the vessel, first, is satisfactory for the extension requested in his or her opinion, and secondly, does not contradict the opinion of the master or chief engineer. The vessel's bridge record card, if applicable, should also be examined for any deficiencies that may have recently been issued by another port and not yet entered into MSIS. 

c.
A request for an extension of a hull exam must include not only an inspection of the vessel, but also take into consideration other U.S., international, and class requirements. Any conflicts with other requirements must be satisfactorily resolved before an extension request should be forwarded to Commandant (G-MOC) or granted by the OCMI per subparagraph 4.d below. 

(1)
International Convention for the Safety of Life at Sea (SOLAS). SOLAS requires an examination of the outside of a ship's bottom every 12 months on passenger vessels and at intervals not to exceed 5 years on all tankers. In addition, SOLAS requires that tankships 10 years of age and over undergo an examination of the outside of the bottom at the required intermediate survey, which may take place between 6 months before and 6 months after the midpoint of the period of validity of the Cargo Ship Safety Construction Certificate. No extension of a Cargo Ship Safety Construction Certificate is possible beyond 5 years. 

(2)
Load Line Regulations (46 CFR 42). The Load Line Regulations require a vessel to be drydocked before issuance of a new Load Line Certificate and then every 5 years thereafter. An existing Load Line Certificate may be extended up to 150 days maximum, except for those vessels with Great Lakes Load Line Certificates, which can be extended for up to 365 days. (Until MSM Volume IV is updated, see MSM II-E4 for policy on load line extensions.) 


(3)
The tailshaft examination requirements of 46 CFR 61.20-17 through 61.20-23 and MSM II-B3.D provide regulatory and policy guidance regarding tailshaft examinations.  A tailshaft examination extension may also require consideration if a drydock examination extension may also require consideration if a drydock examination extension will delay the tailshaft exam. 


d.
The Commandant has delegated to OCMI's and district commanders limited authority to extend hull examination intervals for certain specific vessels as follows: 


(1)
Under current industry needs, a large number of tank barges with current Certificates of Inspection (COI's) and not gas freed, have been laid-up for indefinite periods. The OCMI is authorized to grant consecutive 12-month extensions of hull examinations for laid-up tank barges, not to exceed a total of 4 years from the original drydock due date. Each extension shall be subject to the following: 

(a)
The barge must maintain a valid COI, including reinspections; 

(b)
In addition to the requirements of 46 CFR 35.05-15, the barge must be boarded and checked for damage and/or cargo tank integrity at least once a week by an owner's representative; 

(c)
A Form CG-835 shall be issued requiring the barge to undergo all required hull examinations prior to being placed in service, with an expiration date to coincide with the expiration date of the COI; and 

(d)
At the end of the fourth lay-up extension, the barge must undergo all required hull examinations and associated repairs made, or its COI must be surrendered. 

NOTE: The barge must be gas free prior to the surrender of the COI.

(2)
Extension of the CTIE

(a)
At the owner's request, OCMI's may grant two 12-month extensions to all vessels that require these exams to effect coincidence with a regularly scheduled DE. In most cases, 24 months should be a sufficient period of time to attain alignment. If a gap of more than 24 months exists between the next CTIE, ISE, and DE due dates, then an effort should be made to conduct either the CTIE or the ISE, or both, early to align them with the DE interval. Prior to granting an extension, an external exam should be made of the barge, including an exam from topside of all wing voids and rakes. This exam should be of sufficient scope that the OCMI is satisfied that the CTIE and ISE can be delayed for 12 months. 

(b)
Once harmonization of the DE, CTIE, and ISE  intervals is achieved, further extensions of the CTIE and ISE longer than 3 months should not be necessary and should not be considered, except in those cases where unusual circumstances exist, e.g., those beyond the control of the owner. 

(c)
When an exam is completed following a 3-month extension, the examination completion/credit date shall be back-dated to its original due date in order to keep future hull exams in phase with the DE interval. 


(3)
The cargo tank internal inspection intervals in 46 CFR 151.04-5(b)(1) and (2) and the cargo tank external inspection interval in 46 CFR 151.04-5(c) may be extended as follows: 

(a)
The 2-year cargo tank internal inspection interval for single hull barges and internally framed gravity tanks on double hull barges in 46 CFR 151.04-5(b)(1), and the 4-year cargo tank internal inspection interval for externally framed gravity tanks in 46 CFR 151.04-5(b)(2), may be extended to coincide with the appropriate CTIE interval specified in Tables 31.10-21(a), 31.10-21(b), 91.40-3(a), and 91.40-3(b). 

(b)
The 2-year cargo tank external inspection interval in 46 CFR 151.04-5(c) (applicable to both single hull, internally and externally framed double hull tank barges, and single hull barges with independent tanks) may be extended to coincide with the appropriate ISE interval specified in Tables 31.10-21(a), 31.10-21(b), 91.40-3(a) and 91.40-3(b). 

(c)
The policy in subparagraph MSM II-B3.A.4.d.(2) above is also applicable to these tanks carrying "G" products. 

AUTHORITY RESTRICTION NOTICE: This cargo tank internal and external exam extension authority is only for those products carried in gravity tanks for which Table 151.05 refers to 46 CFR 151.04-5(b) for CTIE intervals (those products carried in gravity tanks with a "G" in the last column of Table 151.05). 

(4)
OCMI's are provisionally authorized to extend the CTIE intervals from 5 to 10 years on double hull barges that are externally framed with the exception of the deck (see the definition for externally framed cargo tanks in subparagraph MSM II-B3.B.6.d.(2). OCMI's shall report to Commandant (G-MOC) any significant findings regarding under deck framing in both externally framed tanks examined at the 10-year interval, when authorized, and internally framed tanks examined at the 5-year interval. 

(5)
Fuel oil tank examinations are required at 5-year intervals during an ISE. If an ISE extension is granted per subparagraph MSM II-B3.A.4.d.(2) above, the fuel oil tank exam should likewise be extended. 


(6)
OCMI's may grant DE extensions for T-Boats for a period up to a maximum of 1 year once applicable procedures under subparagraph MSM II-B3.A.4.b above have been met. 

(7)
DE Extensions for MODU's

(a)
Upon completion of the procedures under subparagraph MSM II-B3.A.4.b above, OCMI's may grant DE extensions for a period up to a maximum of 6 months, and district commanders may grant a second 6-month extension. The maximum period of time that a DE interval may be extended is 12 months. 

(b)
District commanders may grant extensions of exam intervals beyond 3 years for laid-up MODU's provided that a current COI is maintained and a letter attesting to the safe condition of the unit is submitted by the owner or operator. A Form CG-835 should be issued extending the DE and/or special underwater intervals until such time as the unit is either returned to service or the COI expires. In no case should the expiration of the Form CG-835 be beyond the expiration of the COI. The Deficiency letter shall require the vessel owner to conduct the appropriate exam prior to returning the vessel to service, or renewing the COI, whichever occurs first. 


(8)
The Commander, Ninth Coast Guard District is authorized to grant DE extensions for Great Lakes vessels under the following guidelines: 

(a)
Extensions shall not exceed 90 days; and 

(b)
Extensions should be considered on a ship-by-ship basis and will be based on the results of a non-credit ISE, the extent of which should be to the satisfaction of the Commander, Ninth Coast Guard District. 

(9)
Drydock extensions of up to 30-months are available to inland passenger vessels that operate in a benign environment, on restricted routes, upon successful completion of a special drydock extension survey. The survey criteria outlined below is similar to the traditional underwater survey program presented in NVIC 1-89 with exception that it is more detailed and comprehensive.

(a)
Eligibility Criteria.

(i)
The following criteria shall be met for any passenger vessel (inspected under 46 CFR Subchapter H, K, or T) requesting a drydock extension beyond one year:

· The vessel must be constructed of steel or aluminum. Wood and FRP hulls are excluded from eligibility.

· The vessel must have operated exclusively in fresh water since its last drydock examination. To further clarify, this means year-round operation in fresh water.

· Vessel operation must be restricted to rivers or protected lakes. This restriction must be indicated on the vessel’s Certificate of Inspection. The definition of a protected lake will be left to OCMI discretion.

· The vessel must operate exclusively in shallow water or within 0.5 NM from shore. For shallow water operation, the maximum water depth may be defined as the depth at which, if the vessel sinks, the uppermost deck(s) that could safely accommodate all passengers and crew remains above water. To make this determination, vessel stability (passenger heeling moment) must be considered.

NOTE: Water clarity is not included as a condition of eligibility. If water clarity is a problem, then the use of a “clear box” of at least 18 inches in diameter must be used for the underwater video.

(ii)
The cognizant OCMI will determine eligibility for drydock extensions. In addition to the above criteria, decisions of acceptability will be based on:

· The overall condition of the vessel (based on inspection history) and the hull protection system (cathodic protection is required as a minimum).

· The vessel’s history of casualties involving the hull and other hull-related deficiencies.

· Review of the written extension request (see Section 2 below for details).

NOTE: Although a vessel age limitation has not been included as a criterion, the OCMI shall consider the impact of vessel age on the overall condition of the hull when determining vessel eligibility.

(iii)
Unlike the traditional underwater survey program, a pre-survey drydocking is not required. Permanent hull markings, hinged sea chest grates, and reference videos are optional.


(b)
The information required for the drydock extension application is identical to the requirements for the traditional underwater survey program (see Section 2 of End. (1) to NVIC 1-89) with the following exceptions:

(i)
Hull Maintenance and Condition Assessment Program. The extension request must include a hull maintenance and condition assessment program which shall, as a minimum, contain the following:

· A preventative maintenance plan for the vessel’s hull and related systems/equipment. A preventative maintenance plan should consider the following:

· Inspection and replacement (as needed) of zinc anodes

· Inspection and cleaning (as needed) of the underwater hull

· Inspection and maintenance of rudder and shaft seals

· Inspection and operational testing of sea valves

· Flushing of sea chests and sea strainers

· Provisions for an annual condition assessment of the hull in the presence of a third party examiner. The third party examiner should be a qualified marine surveyor (recognized by a national marine surveyor association) or have prior experience as a Coast Guard marine inspector or classification society surveyor. As a minimum, the third-party examiner should have at least three years experience in the examination of steel or aluminum-hulled vessels. The OCMI shall have the discretionary authority to accept or deny the use of a particular third party examiner and may, as an option, require the presence of a marine inspector. The condition assessment plan should include the following:

· Evaluation of the vessel’s underwater hull and appurtenances (using qualified divers and appropriate video equipment). This will be done primarily to verify that hull coatings remain intact and to check for fouling of hull appurtenances. This can also be used as an opportunity for preventative maintenance.

· Hull gaugings (representative sampling) of suspect areas.

· A mechanism for providing a written hull assessment and preventative maintenance report or checklist to the cognizant OCMI on an annual basis.

(ii)
A thorough ISE shall be conducted during the survey. All internal spaces shall be made accessible for examination and gas​freed as appropriate. However, integral fuel oil tanks shall be examined as required by MSM, Volume II, Chapter 8.B.5. and by 46 CFR 71.53, 115.610, or 176.6 10 (as applicable).

(iii)
Vessels of 15 Years of Age or Older. Vessels 15 years of age or older are eligible for drydock extensions under this policy.

(c)
Preparatory Meeting. Before conducting the drydock extension survey, a preparatory meeting shall be held. See Section 4 of Encl. (1) to NVIC 1-89 for details.

(d)
Survey Criteria. The drydock extension survey shall be conducted in accordance with Section 5 of End (1) to NVIC 1-89, with the following additions or modifications:

(i)
Duration of the Drydock Extension Survey. The survey should take as long as the inspector considers necessary to ensure that the ship is in a safe condition to continue operation for the next 30 months. At least five days should be allowed to conduct the examination. However, with use of a third party examiner, the marine inspector’s time on-site may be reduced. With the exception of those portions of the survey that require marine inspector presence, the duration and scope of participation by a marine inspector shall be subject to OCMI discretion.

(ii)
Site Selection. The site must be in an area with sufficient water depth under the keel and sufficient clearance adjacent to both sides of the vessel to allow the diver to safely survey the entire underwater hull of the ship. Current velocity must be minimal to ensure diver safety. If air temperatures are below freezing, dive equipment must be designed for use in sub-freezing conditions. Diving should not take place when ice exists on the water surface.

NOTE: Water clarity is not a great concern because use of a “clear box” will enable a clear, albeit limited, view of the hull regardless of water conditions.

(iii)
If permanent hull markings as required by NVIC 1-89 are not in place, a temporary underwater grid system shall be used. The temporary grid system shall consist of stainless or galvanized steel cables, spaced not more than 10 feet apart, with sequentially numbered tags spaced at one-foot intervals. The grid system shall remain in place during the entire survey.

(iv)
Prior to holding the preparatory meeting as noted in Section 3 above, a third-party examiner (acceptable to the OCMI) together with qualified divers shall conduct a preliminary examination of the hull. The preliminary examination shall be used to assess the overall condition of the vessel hull and identify specific concerns that should be addressed. A marine inspector need not be present during this portion of the survey process.

(v)
A complete underwater hull examination (as defined below) shall be supervised by the third-party examiner and recorded on videotape. The third​-party examiner will identify areas requiring further examination by a marine inspector. The videotape will be indexed to enable the marine inspector to readily identify and review important sections of the tape.

As a minimum, the underwater survey shall include a general examination of the hull plating and a detailed examination of all hull welds, propeller, rudder, other hull appurtenances, sea chests, and sea valves. As a guide, examination of the hull plating should cover all welds and at least five points on each plate, evenly spaced, where ultrasonic gaugings will be taken. The plugging of sea chests and gauging of rudder and tailshaft bearings shall also be recorded on videotape. The attending marine inspector may require a detailed examination of other areas of the hull as deemed necessary.

In addition to the above gaugings, divers shall take belt gaugings at the bow, stern, and midships and along the wind and water strake. The number and exact location of belt gaugings will be subject to OCMI discretion.

A Coast Guard marine inspector shall be present during critical portions of the underwater survey process. Critical portions would include, as a minimum:

· Examination of critical welds (identified at preparatory meeting), propeller, rudder, other hull appurtenances, sea chests, and sea valves.

· Plugging sea chests and removal of sea valves.

· Gauging of rudder and tailshaft bearings.

· Any other portions identified by the OCMI.

· Sea valves shall be removed and examined in accordance with the guidance contained in NVIC 1-89. The OCMI must be completely satisfied that sea valves can be removed safely. Passengers must be removed from the vessel during this evolution.

· It must be stressed that this special drydock extension program is an option that the vessel’s owner/operator has elected to use. Responsibility for the management of the vessel, its personnel, and maintenance of necessary safety and service systems remains at all times with the master and owner/operator.

· The vessel owner will provide the OCMI with a detailed examination report including a gauging report, bearing clearances, and a copy of the videotape.


(vi)
Underwater Inspection Techniques and Equipment.

Underwater inspection techniques and equipment shall be in accordance with Section 5 of End. (1) to NVIC 1-89.

If water visibility will affect the quality of the underwater video, the video camera must incorporate use of a “clear box”. A clear box is a device which uses clean, fresh water to displace the surrounding water and provide a clear view for the camera. In order to provide an adequate field of view, the clear box must measure at least 18 inches in diameter (or, if rectangular, at least 18 inches in height and width).

As a general rule, modern video and audio equipment shall be used to assure the best quality results.


(vii)
Internal Structural Examination (ISE) and Integral Fuel Oil Tank Examination.

A complete 1SE shall be conducted as part of the drydock extension survey. All internal areas of the hull must be accessible for examination.

The marine inspector must conduct the entire ISE. The third-party examiner or a suitable representative will accompany the inspector to take additional hull gaugings. The extent of internal gaugings should be limited to that necessary to confirm the information gathered during the underwater survey.

Integral Fuel oil tanks shall be examined as required by MSM II-B3.B.5. and by 46 CFR 71.53, 115.610, or 176.610 (as applicable).


(viii)
Acceptable Underwater Repairs. The acceptance of underwater repair proposals and the actual repairs will be subject to OCMI discretion. Repairs using underwater welding shall be subject to periodic reevaluation at subsequent inspections. Such repairs shall be completed in accordance with the standards found in the American Welding Society’s, “Specifications for Underwater Welding”. The OCMI may require immediate drydocking of the vessel if an underwater repair proposal or the actual repairs are considered unsatisfactory.


(ix)
Evaluating Results of the Survey. The OCMI may require drydocking of the vessel at any time if not satisfied with the results of the drydock extension survey.

(e)
Administrative Procedure. If fully satisfied with results of the survey, the attending marine inspector may recommend a drydock extension of up to 30 months.

(i)
The drydock extension policy contained in MSM II-B3.A.4 shall be followed for administrative purposes. Based on results of the survey, the OCMI may recommend a drydock extension of up to 30 months.

(ii)
Each completed application and survey, with the OCMI’s recommendation, shall be forwarded to Commandant (G-MOC), via District, for action. Commandant (G-MOC) has final approval authority for drydock extensions submitted in accordance with this policy.

(10)
Tank Vessels, Tank Barges, And Freight Vessels.   District commanders may grant DE interval extensions for these vessels under the following guidelines:

(a)
The extension period shall not exceed three months.  DE extensions beyond three months may only be granted by Commandant (G-MOC).  Requests for all extensions shall be forwarded with recommendations to the appropriate office, via the chain of command.

(b)
In all cases where an extension is granted (except for Great Lakes vessels), the extension date will be the new drydock base date.  That date will be back dated to the actual DE due date.

(c)
In all cases (except for DE extensions for 30 days or less), a pre-drydock extension examination will be conducted by the OCMI to ascertain the material condition of the vessels.  OCMI recommendations concerning the DE extension request shall be forwarded with the DE extension request for further consideration.


(11)
The revised drydock regulations require that certain vessels in salt water service be examined on drydock twice within any five year period, with no more than three years between any two examinations.  This requirement prevents a vessel from ending a five year drydock period with a three year interval between dockings and beginning the next period with another three year interval.  The vessel owners attempting to do so have misinterpreted the requirement to drydock their vessels twice within any five year period. 

(12)
Extensions to drydock examination intervals will not normally be considered, except under unusual circumstances.  Examples of unusual circumstances are the sudden unavailability of drydock space (e.g., due to high river stage, weather damage to facilities, or the scheduled drydock facility unexpectedly going out of business), the employment of the vessel where it cannot be replace without risk, or circumstances clearly beyond the owner’s control.  Singularly, financial hardship is not a valid reason for granting a drydock extension.  Requests for drydock examination interval extentions forwarded to Commandant (G-MOC) should be sent via the chain of command with endorsements that provide recommendations.  The recommendations made by the Officer in Charge, Marine Inspection (OCMI) and the District (m) officer are necessary to properly evaluate the request.  Every effort should be made by the OCMI to ascertain and indicate the material condition of the vessel in question.

e.
If an extension is granted, it should extend the affected exam to no later than the date to which the extension was requested, or shorter if necessary to meet other requirements discussed above. MSIS shall be updated accordingly to reflect the extension dates. If the OCMI deems it appropriate, the COI should be reissued with a statement under "Conditions of Operations" reflecting that hull exams have been extended. 


a.
For vessels that qualify, or desire to qualify, for fresh water DE intervals, the OCMI should require whatever documentation considered necessary to ensure that only those vessels qualifying for a fresh water exam interval are receiving it. Upon acceptance of satisfactory documentation of fresh water service, the OCMI should allow a longer DE interval as provided by the regulations for fresh water service and amend the COI accordingly. The vessel's service should be evaluated annually for extensions up to the standard intervals allowed for fresh water service. 

b.
OCMI's may add a "Fresh Water Only" restriction to a Lakes, Bays, and Sounds route endorsement as an alternative to requiring letters that document fresh water service. These route restrictions should be made only at the request of the vessel owner. Due to the length and detail to which COI's have grown in recent years, lengthy route endorsements or restrictions to limit salt water exposure are discouraged. 


The following apply to vessels with a 2.5-year DE interval that are drydocked when they come out of a lay-up period: 

a.
A vessel for which the lay-up period exceeds 6 months is subject to the following criteria if more than 2 years have elapsed since its last drydocking: 

(1)
The hull exam cycle when coming out of lay-up will start anew with the re-activation hull exams. The next hull exam will be required between 2 and 3 years after the activation DE, the actual date being the owner/operator's choice. 

(2)
All hull examinations, i.e., DE, ISE, CTIE, underwater survey (if approved by the OCMI and applicable), and tailshaft exam, are included. 

b.
For a vessel coming out of a lay-up period of less than 6 months, where more than 3 years have elapsed since the last drydocking, the next required drydocking need not be less than 2 years. 

c.
Vessels coming out of lay-up periods of any length, but for which less than 3 years have elapsed since the last DE, shall be subject to the normal 2.5-year hull exam intervals. 


Vessel owners or operators are responsible for preparing the hull, through-hull fittings, shaft(s), propeller(s), rudder, tanks, voids, and other confined spaces, as appropriate, for any hull examination. This includes cleaning, disassembling, gas freeing, testing for toxicity, and ventilating. The inspector should normally conduct the examinations in the company of a vessel representative (port engineer, ship's officer, etc.), as well as any other interested parties or agencies (a classification society surveyor, an insurance underwriter, a shipyard representative, etc.). Whether accomplished in one visit or over a period of time, each particular exam should consist of a careful inspection of all accessible parts of the vessel's structure, fittings, and appurtenances, as appropriate. Deficiencies should be called to the attention of the owner's representative at once. When deemed necessary, the inspector should note requirements for correction of deficiencies on Form CG-835. Discussion of the vessel's condition and alternate methods of repair should result in adequate repairs with the least disagreement over methods and extent of repair. The marine inspector must be satisfied that the vessel can operate safely. In cases of severe damage, controversy, or unusual circumstances beyond the inspector's experience, the OCMI should be notified immediately. 

Navigation and Vessel Inspection Circular (NVIC) 7-68, "Notes on Inspection and Repair of Steel Hulls," contains guidance on judging the condition of steel hulls and the repair of same. NVIC 1-63, "Notes on Inspection and Repair of Wooden Hulls," contains guidance on repair of wooden hulls. Inspectors shall be familiar with the recommended procedures in these NVIC's. MSM II-A5 contains inspection and repair standards for tank barges. Chapter 10 of volume I of this manual contains Coast Guard occupational safety and health policy for marine safety personnel. NVIC 5-82, "Fixed Ballast," contains guidance on permanent ballast tanks, corrosion inhibitors, test plates and ballast mediums.

All vessels in drydock shall be cleaned and their fittings opened to the extent necessary for the inspector to determine the condition of the underwater body and fittings. Past casualties have indicated a need to examine fittings in the underside hull that might be hidden by keel blocks. When it is known that docking plugs are fitted in the hull, the inspector should ensure that they are viewed when the vessel is in drydock. 

a.
Drydocking in Excess of Requirements. When a vessel is drydocked for repairs to the underwater body or fittings, or for other purposes in excess of the requirements for complete periodic inspections, an examination should normally be made by an inspector. This examination should be sufficient to determine that all repairs are adequate and that the vessel is safe for continued operation. If the owner or operator requests credit for a drydocking after the vessel has already been hauled out, a complete examination for credit should be conducted if the OCMI has the resources available to dedicate an inspector to the job. If the drydocking is not for full credit, the inspector should examine the underwater hull structure and fittings to the fullest extent practicable under the circumstances. In such cases, the degree of preparation and opening of fittings may be less in scope. This policy does not prevent the inspector from conducting such reasonable inspections, requiring reasonable cleaning or opening of fittings, as deemed necessary to determine that the vessels's condition is safe for continued operation. However, excessive or arbitrary requirements for the cleaning or opening of fittings are not desired. 

b.
Drydocking of "T-Boats." For vessels inspected under Subchapter T, an inspector need not attend every drydocking that is not for full credit. An inspector shall attend each of the periodic drydockings required by 46 CFR 176.15. 

NOTE:   46 CFR 176.15-10 does not contemplate examination by the inspector when T-boats are drydocked for minor repairs, such as changing a propeller, painting, or cleaning.

The ISE requirement is in addition to the statutory requirement to determine the suitability of the hull structure at the time of a vessel's COI, as required per 46 U.S.C. 3305 and 3307. The scope of an examination of the vessel's structure during an inspection for certification that does not include a DE is left to the discretion of the OCMI. It is intended that the results of the more recent ISE's be used by an OCMI when assessing the suitability of the structure for the intended service at the time of certification. This concept is not new and has essentially been applied anytime a COI was issued as the result of an inspection that did not include a drydocking. 

The scope of this exam consists of an examination of the internals of all cargo tanks, including but not limited to framing, piping, sounding devices, closure devices, and all attached appurtenances. This exam does not extend to pressure vessel type cargo tanks, which are being addressed in a separate regulatory project. 

In order to promote safety and to comply with the recommendations of the National Transportation Safety Board (NTSB) resulting from the sinking of the GLOMAR JAVA SEA, the internal examination of integral fuel oil tanks is now required. 

a.
Timing. The fuel oil tank examination intervals are structured to permit alignment with the similar Load Line requirements (46 CFR 42.09-15) and the American Bureau of Shipping (ABS) special survey standards (e.g., our regulations require ABS third special survey standards to be met by vessels 10 years of age or more but less than 15 years of age). This 5-year window, and other similar windows, will enable vessel owners to schedule fuel tank examinations as required with the vessel's ISE, or to coincide with the DE if desired. 

b.
Selection of Tanks to be Internally Examined. As with the ABS Rules, the mandatory internal inspection of a representative sampling of fuel oil tanks only applies to double bottom tanks. Integral non-double bottom fuel oil tanks need not be cleaned out and internally examined if the marine inspector is able to determine by external examination that the general condition of the tanks is satisfactory. When selecting those tanks to be internally examined, due consideration should be given to the results of the external fuel oil tank examination as well as previous inspection records to ensure that, as appropriate, a variety of tanks are entered during the life of a vessel. 


a.
Introduction. Attention has been focused upon certain unsatisfactory conditions found on tankships as a result of casualties, information furnished through crew complaints, and individual examinations of vessels by Headquarters representatives. These include the following: 

(1)
Deteriorated underdeck and side shell longitudinals; 

(2)
Fractures in bottom transverses, bilge brackets, and web frames, particularly in areas where stress raisers are found, i.e., "notches" caused by rat holes, lap joints, square cutouts, and improperly radiused transitions; 

(3)
Severe general wastage of internals in tanks or compartments exclusively used for ballast or as cofferdams; 

(4)
General wastage by corrosion of deck piping, expansion trunks, and pipe brackets; 

(5)
General wastage and severe binding of the required remote control reach rods; and 

(6)
Deterioration of through hull fittings, spool pieces, and expansion joints. 

b.
The findings noted above, coupled with observations of the overall condition of several older tankers, indicate that the scope and caliber of inspections have occasionally been unsatisfactory. To ensure complete coverage of a vessel of any age during an inspection cycle, the scope of DE's, ISE's, CTIE's, underwater surveys, integral fuel oil tank examinations, inspections for certification, and midperiod inspections should be recorded as follows: 

(1)
The inspector should sign the "Remarks" section of form booklets CG-840A, CG-840H, and CG-840S, after indicating each internal compartment that was not examined and why; and 

(2)
Signed entries should be made on Form CG-2832, Vessel Inspection Record, indicating each internal compartment that was examined. 

INSPECTION NOTE:  Inspections of double bottom and other tanks and cofferdams should be carried out during internal structural examinations, although such spaces may be inspected during an inspection for certification, reinspection, or drydocking. In all cases, all gas-free compartments of ocean and coastwise tankships (with the exception of fresh water tanks) should be examined internally at vessel DE's, underwater surveys (if approved and applicable), ISE's, CTIE's, integral fuel oil tank examinations, inspections for certification, and midperiod inspections. If at the time of an inspection the OCMI is not satisfied that these compartments were examined during the previous inspection, an appropriate gas-freeing requirement should be made to permit such examination. 

OCMI's should consult MSIS or contact one another to obtain appropriate records to ensure that internal compartments are examined as required.

In addition, the OCMI should take such steps as considered necessary to ensure that thorough examinations are made to detect the conditions described in subparagraph B.6.a above. Particular care should be taken to examine all structural members and areas subject to wastage by corrosion from cargoes or salt water.


c. Examination of Vessels Built with Reduced Scantlings (VLCC/ULCC). 

(1)
Introduction. Very large crude carriers (VLCC's) and ultra large crude carriers (ULCC's) present a unique inspection problem due to their size, lighter construction, and susceptibility to corrosion. Experience has shown that vessel age is a much more important factor for inspection of VLCC's than for a conventional tanker. Vessels built to reduced scantling standards should have a special notation on their COI. These vessels have less corrosion allowance and are required to have tank coatings as a condition of construction. The proper use of thickness gauge readings and inspections of tank coatings and corrosion control systems are therefore very important. Accelerated corrosion loss has been prevalent in cargo/dirty ballast tanks, flume openings, and bottom shell plating. Crude Oil Washing (COW) has also presented localized wastage problems due to direct impingement of crude and cleaner on surfaces. Tank coating conditions will be noted in the inspection diary, and coating restoration will be required if existing coatings have failed. 

(2)
CTIE. The size of cargo tanks on ULCC's and VLCC's present a special problem in the examination of underdeck structural members. Methods of conducting an inspection have included rafts, high-powered lights with binoculars, special cranes, and catwalks. Although enhanced special surveys require “close up” inspections, conventional climbing about with a flashlight or staging methods are neither safe nor practical in larger cargo tanks. The method of tank inspection should be discussed and approved in advance of the vessel's scheduled inspection whenever possible. The raft method can be hazardous and should be conducted only with the OCMI's specific approval. Catwalks or other permanent in-tank structures may not be safe due to weakening from accelerated corrosion. 

d. Tank Barge Examinations 

(1)
General. The longer drydock intervals were established with the intent that the required intermediate ISE's would be thorough. It is imperative that a complete examination of internal framing, hull plating, and tank boundaries in the void and ballast spaces be conducted. The regulations allow an OCMI to require a vessel to be drydocked or otherwise taken out of service, if, during an ISE, damage or deterioration to the hull plating or structural members is discovered. 

(2)
Externally Framed Tanks. The 10-year CTIE interval permitted for double hull barges with externally framed gravity cargo tanks is applicable to those tanks that are externally framed on both ends, both sides, bottom and top. Double hull barges with framed bulkheads in the cargo tanks, or with trusses, girders, or stanchions in the cargo tanks, qualify for the externally framed intervals as long as the exterior cargo tank envelope is externally framed (all 6 sides). In addition, on an interim basis pending inspection results per subparagraph A.4.d.(4) above, double hull barges that are externally framed with the exception of the deck shall be considered to be externally framed. This policy shall be applied to all Subchapter D and I double hull barges, and to those carrying Subchapter O products that have a "G" in the last column of Table 151.05. 

Ballast tanks containing permanent freshwater ballast may be exempted from internal inspection under the following conditions:

a.
The ballast fluid shall be chemically tested to ensure that its corrosion inhibiting properties are still effective.  The test sample shall be taken from mid-depth in the ballast tank.

b.
The corrosion test plate shall be examined to ensure that the ballast tanks are free of corrosion.

c.
An external examination of each ballast tank, to include bottom shell plating, tank top, and all internal structural members that constitute the exterior of the ballast tank, shall be conducted to the extent practicable, to determine the external condition of the ballast tank.

INSPECTION NOTE:  When significant corrosion is found, structural damage is evident, or the permanent ballast medium is determined to be inadequate, the OCMI may require that the subject tank be made gas-free (if necessary) and available for internal inspection.


In December 1980, the Coast Guard published the final report of a research project entitled "1980 Underwater Technology Survey for Extension of Time Between Drydockings" (National Technical Information Service (NTIS) Report ADA 101-131). The report indicates that current technology, properly applied with additional administrative and operational controls, can provide a satisfactory means of inspecting the underwater bodies of vessels without their being hauled out. Underwater examinations using video equipment have been accepted on occasion by the Coast Guard as a means of verifying the continuing acceptability of the structure of large MODU's since 1969. Since publication of 46 CFR 107 in 1978, underwater examinations for column-stabilized and self-elevating MODU's have been allowed by regulation. The revision of the drydock and tailshaft regulations in 1988 provide the option of alternating DE's with underwater surveys to owners and operators of tank vessels, cargo and miscellaneous vessels, and oceanographic research vessels, less than 15 years of age, and also permit continued participation in the underwater survey program for vessels 15 years of age and older. Vessels older than 15 years of age which have not previously participated in the underwater survey program are ineligible. 


a. Pre-Survey Drydocking. An owner who desires to enter his vessel into the underwater survey program must first drydock the vessel. The purpose of this drydocking is to conduct a preliminary survey of the hull to evaluate its condition and the feasibility of conducting an underwater survey. This survey and the video discussed in subparagraph C.1.d below are to be used as a reference for the first underwater survey once the vessel has been approved for the underwater survey program. 

b.
Hull Markings. During the pre-survey drydocking, a means must be provided whereby the location of the diver relative to the hull can be determined with sufficient accuracy to locate specific points on the underwater body. This may entail a weld bead grid system on the hull, a contrasting color coating system, a movable grid, an acoustic "pinger" locating system, or any other arrangement that is satisfactory to the OCMI. Hull markings, or "targets," every 100 feet, at the keel, below the turn of the bilge, and below the water line are recommended. Consideration should be given to the possibility that bottom coatings alone may wear off over time. 

c.
Sea Chests. Hinged gratings must be installed on all sea chests to allow divers access into each sea chest to inspect the external sides of through hull connections and sea valves. 


d.
Reference Video. Once all hull markings and preparations have been made, a video tape with audio commentary shall be made of all external areas of the underwater hull, including rudder, propeller(s), tailshaft(s), hull protective system, and all other attached appurtenances. The video is to clearly show the hull reference markings. 


Applications for underwater surveys should be submitted to the cognizant OCMI at least 90 days before the requested survey. In addition to the information required by the applicable sections of the CFR cited in section C above, the following information should also be included with each application: 

a.
Identity of the diving contractor; 

b.
Number of divers to be employed, type of diving equipment to be used, and their underwater nondestructive testing (NDT) and damage repair capabilities; 

c.
Means of waterborne diver support; 

d.
Means of taking rudder bearing clearances; 

e.
A letter signed by the vessel's master, chief engineer, or the person in charge, stating the general overall condition of the vessel, level of maintenance, any known or suspected damage, cleanliness of the underwater body, and the anticipated draft of the vessel at the time of the survey; 

f.
The number of additional or vessel personnel that will be available to assist the dive team and Coast Guard marine inspector in conducting the underwater survey; 

g.
The anticipated duration of the underwater survey (experience indicates that at least 5-10 days should be allowed); and 

h.
Whether or not ISE, CTIE, and integral fuel oil tank exams as required will be conducted concurrently with the underwater survey. 

Requests to continue in the underwater survey program for those vessels which will be 15 years of age or older at the time of the next underwater survey must be submitted to Commandant (G-MOC) via the cognizant OCMI at least 90 days before the drydocking preceding the underwater survey. This advance notice, which would be 3 to 5 years in advance of the requested underwater survey, is intended to ensure that a thorough assessment of the vessel is made during the drydocking preceding the underwater survey, with an eye towards the vessel's suitability to go twice the drydock interval between actual haul outs.  Additionally, it will ensure that a complete set of suitable hull gaugings is taken. A complete set of hull gaugings is considered to be all of the gaugings deemed necessary by the OCMI to determine the condition of that particular vessel's hull. They should include as a minimum gaugings taken around two or more complete transverse sections of the hull. Plate gaugings of one or more strakes in the wind and water area, of additional transverse belts, or of questionable areas such as those with heavy pitting or fractures, may also be required. The results of the drydock examination and the hull gaugings, together with the OCMI's recommendations, shall be submitted to Commandant (G-MOC) for final determination of whether the vessel may remain in the underwater survey program. 

The Coast Guard inspector, a shipowner's representative, and a member of the diving team should conduct a preparatory meeting prior to the underwater survey to discuss the details of the survey. In the case of overseas surveys, every effort should be made to hold this meeting before the inspector proceeds overseas. At this meeting, the duration of the survey, the site selection, the diver's equipment, personnel and operation, hull cleanliness and preparation, extent of internal examinations, route of the survey along the vessel's bottom, and the overall conduct of the survey should be discussed. In addition, the inspector will be able to advise the shipowner's representative and the diver of all the items the inspector intends to inspect during the underwater survey. Additional items may need to be surveyed depending upon the actual conditions found aboard the ship during the survey. 

The following guidelines have been developed based upon Coast Guard underwater survey experience, the NTIS report, and the ABS Guide for Underwater Inspections in Lieu of Drydocking Survey, 1975: 

a.
General. As a minimum, an underwater survey should include a general examination of the hull plating and a detailed examination of all critical welds, propeller, rudder, other hull appurtenances, sea chests, and sea valves. Detailed examination of other areas should be conducted as considered necessary by the inspector. It must be stressed that the underwater survey program is an option that the ship's owners/operators have elected to use.  Responsibility for the management of the vessel, its personnel, and maintenance of necessary safety and service systems remains at all times with the master and his representatives. 

b.
Duration of the Underwater Survey. The underwater survey should take as long as the inspector considers necessary to ensure that the ship is in a safe condition to continue until the next DE (up to 3 years for salt water service and five years for fresh water service). Previous experience indicates that at least 5 days should be allowed to conduct the underwater survey. However, if problems develop or repairs become necessary, more time will be required. Initial estimates of the duration of the underwater survey should be proposed by the owner in the application and either refined or confirmed during the preparatory meeting. 

c.
Site Selection. The location of the underwater survey is of the utmost importance for two major reasons. First, the site must be in an area with sufficient water depth under the keel and sufficient clearance adjacent to both sides of the vessel to allow the diver to safely survey the entire underwater hull of the ship, without concern for the presence of hostile sea life or high current velocities. Second, the site must have good underwater visibility.  Conducting an underwater survey in poor visibility could adversely affect the intent of the program (equivalency to a DE) and the safety of the ship.  Water turbidity (clarity) is a particularly subjective item, and the decision of acceptability should be based primarily on the clarity of the television monitor presentation. If the inspector feels that better visibility is required, the shipowner should be given the option of either moving the ship to a location with better visibility or drydocking the ship. 

d.
Additional Personnel. Current trends in automation and reduced staffing may result in a situation where a vessel's normal complement will not provide a sufficient number of personnel to assist in the inspection process and maintain the shipboard watch. Additional personnel may be needed to act as line handlers to support the dive boat, to position a movable grid if used, to pull sea valves, etc. Consideration should be given to crew watchstanding responsibilities when evaluating the need for additional personnel. 

e.
Divers, Diving Equipment, and Operations. 

(1)
General. The underwater survey should not be conducted unless the inspector is satisfied that the equipment and procedures being used by the divers will provide a safe and meaningful examination of the ship. Safety must be foremost on the minds of all those working together on the actual diving operation. While matters in this regard are best left to the experienced, professional individuals normally found conducting this type of work, everyone involved in the survey should be alert to these needs and ensure that any requirements regarding this inspection can be safely accomplished. 

(2)
Acceptability of Diving Personnel and Equipment. A professional commercial diving firm should be employed by the owner. While specific approval is not required by the Coast Guard, a subjective evaluation by the OCMI or the attending inspector should be conducted. Such an evaluation may consider the following: 

(a)
Prior experience or training. 

(b)
Qualifications of dive team members in photography, NDT, underwater damage repair, and other training and experience. 

(c)
The type, quality, and condition of equipment to be used, i.e., a color monitor and color tape video recording system is required along with two-way recorded audio between the diver and the inspector. A still underwater photographic capability must also be available. 

(d)
The degree of professional approach/attitude, as evidenced by an organized dive plan, personnel assignments, standbys and backups, compliance with appropriate safety regulations (Coast Guard, Occupational Safety and Health Administration (OSHA), various states). 


f.
Hull Preparation. The underwater survey should not begin until the inspector is satisfied that all areas of the hull to be inspected, including sea chests and sea valves, have been cleaned to allow for a meaningful examination. The method of cleaning is left to the discretion of the vessel owner. The inspector should review the reference video taken at the pre-survey drydocking to familiarize himself with the layout of the hull markings and overall condition of the hull at the time the recording was made. The internal examination (opening up) of sea valves may require diver installation of custom prefabricated blanks or watertight boxes on through hull fittings. Each hull opening to be blanked or plugged should be permanently marked or identified on the hull. This will simplify verification that blanks are inserted and removed from the correct hull openings. The ship should be at, or as close as possible to, its light draft. 


g.
Sea Valves. 

(1)
Preparation. The preparation of the sea valves for inspection during an underwater exam is most critical, as it will affect the watertight integrity of the hull and the ability to keep essential machinery in operation. Prior to commencing the examination of sea valves, the vessel's personnel should develop and provide a detailed procedure which at a minimum includes the following: 

(a)
The number, type, size, and method of operating the sea valves to be opened; 

(b)
The disabling of automation features which might affect the sea valves being examined; 

(c)
Method of installing blanks/plugs for sea chests/valves; 

(d)
The sequence of valves to be blanked/opened should ensure that vital cooling systems, essential electrical service, and bilge and fire pumping capabilities are maintained; 

(e)
Closure of watertight doors; 

(f)
An emergency procedures plan; and 

(g)
Means of communication between the bridge, dive team and engineroom (direct communications via sound powered phones are preferred). 

(2)
Safeguards. Removing and examining sea valves while a vessel is afloat and while some portion of the machinery plant remains in operation is a situation not generally experienced by shipboard personnel. Of necessity, all involved personnel should maintain the highest sensitivity to problems which may start out small but could lead to more serious matters. Intentionally disabling some systems is not a typical operation and should be carefully controlled by the ship's personnel. Sometimes the failure of internal safeguards or other construction features can lead to pressure in piping systems thought to be de-pressurized. This condition can lead to lengthy delays while the cause is located and corrected. Points to consider are as follows: 

(a)
Interconnected sea chest vents that meet below the water line will subject both sea chests to sea pressure unless both sea chests are blanked simultaneously. 

(b)
Failure of check valves can pressurize secured systems. This would most likely occur in crossovers between main and auxiliary fire pump lines, main and auxiliary cooling systems, and crossovers to the sanitary systems from any other salt water system. 

(c)
Temporary "jumpers" installed to keep essential systems on line may defeat the designed system isolation. 

(d)
Pressurizing auxiliary and sanitary systems with full fire main pressure can damage equipment designed for low pressure service. 

h.
Bearing Clearances. Readings of the propulsion shaft bearing and rudder shaft bearing clearance should be taken. These readings should be acceptable to the inspector as accurate and reliable. Otherwise, drydocking the ship may be necessary. Clearances should be compared with those obtained during the last examination and meet the standards set in 46 CFR 61.20-23. 

i.
ISE, CTIE and Fuel Oil Tank Exam. These exams include an examination of the vessel's main strength members, including major internal framing, hull plating, voids, and ballast tanks. In most situations, the ISE should be conducted before, or at the same time, as the underwater survey. The results of the ISE should be used to identify those areas where a problem exists or is suspect. These areas should be given special emphasis when conducting the external underwater survey. 

j.
Repairs and Deficiencies. Any required repairs should be performed to the satisfaction of the inspector. Depending upon the magnitude of the repair or the number of repairs necessary, this may result in an unsatisfactory examination and require drydocking of the ship. Deficiencies that are not repaired, or are not considered severe enough to require repair, should be evaluated in conjunction with the overall results of the underwater survey in determining whether the ship should be allowed to operate a full interval until the next drydocking. If there is doubt as to whether a ship is in a sufficiently safe condition to operate a full interval until the next drydocking (up to 3 years for salt water service and 5 years for fresh water service), the ship should be drydocked. 


k.
Underwater Inspection Techniques and Equipment. 

(1)
General. The attending inspector will generally be limited to viewing the television (TV) monitor, reviewing video tapes, talking with the diver, observing NDT procedures, reviewing any still photos, and reading the diver's survey report. This method of survey does not generally lend itself to the flexibility and "hands-on" aspects marine inspectors have come to know at normal haul outs. Nevertheless, there are a number of things that can and should be prepared for. The diving operation will normally be a surface supplied air dive that includes the diver, a tender watching the diver's umbilical, a standby diver (usually the tender), and the diving supervisor. Communications with the diver should be via hardwire. The TV monitor should be located close to the diving supervisor's position to facilitate simultaneous viewing of the TV monitor and communication with the diver. 

(2)
Diver's Observations. The diver's visual findings and commentary can be very beneficial. A knowledgeable inspection diver can provide greatly enhancing detail and description to the TV monitor. For example, wiping off sea growth to clear a picture of weld or carrying a short ruler or a marked diving knife to give dimensions can be helpful to topside viewers. On the other hand, the camera used by the diver provides a small field of view. The view can be affected by water clarity, the diver's exhaust bubbles, the diver's motion and speed of advance, glare from the diver's light as well as the amount of available light, etc. The diver's comments on the overall condition of the hull regarding sea growth, damages, and the coating system may prove to be helpful, but the inspector should maintain control of the inspection by requiring the diver to proceed at a pace such that there is good visual acuity of the section of the hull being photographed. The inspector may also have to direct the diver to adjust the attitude of the camera to reduce glare or to bring an item more into focus. The measure of reliance upon such information is left to the judgement of the inspector at the time of the inspection and, ultimately, to the OCMI. 

(3)
Monitor System. A color TV system should be used. A color bar or test slate should be available to allow proper adjustment of the picture for maximum efficiency and clarity. This includes consideration for a compatible lighting system (type of light, candlepower, etc.). The monitor presentation should be satisfactory to the inspector/OCMI. It should concentrate on hull appurtenances (propellers, rudders, bilge keels, sea chests, etc.) as well as any areas of damage. Although it may not be necessary to cover every inch of every weld on the underwater body, the attending inspector/OCMI should be satisfied as to their satisfactory condition.

NOTE: The owner should provide a copy of the audiovisual tape and the written report by the diving company to the OCMI. 

(4)
Photography. Still photography, particularly 35mm, provides generally improved detail as compared to TV pictures. This is particularly useful in specific or localized applications such as damage or deformation. Its use is highly recommended when questionable areas are found on a hull. 

(5)
NDT Procedures. These may consist of the diver's visual examination, magnetic particle inspection, or ultrasonic testing. For crack detection or help in determining the extent of cracks, magnetic particle methods are available. For thickness gauging, ultrasonic testing is recommended. In any case, operators should be appropriately qualified and qualifications should be verified. Equipment calibration is likewise necessary. 

l.
Acceptable Underwater Repairs. Limited underwater repairs are possible, using newly developed techniques or materials. Some applications of welding, both wet and dry, below the water's surface are possible. Presently, any underwater weld should be considered a temporary repair, subject to reevaluation at subsequent inspections and haul outs. 

m.
Evaluating Results of the Survey. The ship's operating schedule should not prevent the underwater survey from being conducted to the complete satisfaction of the inspector. If the OCMI is not completely satisfied with the results of the survey, credit should not be given for the survey. 


Periodic examinations of tailshafts are conducted to determine: (1) evidence of undue wear on the liner or bearing; (2) cracks in the shaft or liner; and (3) that the watertight integrity of the through-hull assembly (gland, bearing, and seals) remains satisfactory for continued service. 

The regulations which generally apply to ocean and coastwise vessels are 46 CFR 61.20-15 through 23.  These regulations reserve all extension authority for the Commandant.  That extension authority is delegated to the district commanders for certain vessels per subparagraph MSM II-B3.A.4.d.(9) above.

a.
T-Boats. For these vessels, the regulations require only that the inspector examine the tailshaft and stern bearing to determine that they are in satisfactory condition. 

b.
Great Lakes Vessels. 46 CFR 61.20­23 applies only to vessels operating on ocean or coastwise routes. There are no comparable Coast Guard regulations for vessels operating on other routes. For these vessels, the standards in the ABS Rules for Building and Classing Steel Vessels may be used as a guide to determine the limits of weardown in the stern tube and strut bearings. The ABS Rules permit an additional 1/16" weardown for Great Lakes service when the shaft diameter is 12 inches or less, and an additional 1/8" weardown when the shaft diameter exceeds 12 inches. The ABS Rules may also be used in determining the limits of weardown for other vessels on inland routes, but they should not be applied as mandatory requirements for corrective action to be taken when these limits are exceeded or as authorization for weardown to reach these limits. Requirements for corrective action on inland vessels shall be determined by the OCMI, depending on the route, the diameter of the shaft, the type of bearing, and other safety factors involved. 

c.
Propellers Without Tailshafts. Thrusters and similar propulsion units without "in­line" shafts are not normally subject to tailshaft examination requirements (see MODU requirements in paragraph D.11 below). 

Propulsion tailshafts are required to be drawn for examination at different specified intervals. These regulations allow different examination intervals for various criteria, such as the number of separate propulsion shafts; materials of fabrication; whether or not the shaft is exposed to saltwater; type of bearing lubrication; whether or not the shaft has "stress reduction properties"; type of bearing material; propeller­to­shaft connection; and whether or not the shaft has been previously repaired. 

When a tailshaft is examined, special attention shall be given to detect fractures and wear in way of the taper, keyway, and liners. The stern bushing (after bearing) shall also be carefully examined, and replaced or rebushed if necessary. At every DE and underwater survey, the amount of wear in the after tailshaft bearing shall be determined. The inspector shall require corrective action to be taken on all vessels when: (1) the clearance exceeds the limits prescribed in 46 CFR 61.20­23 for ocean or coastwise vessels; (2) the condition of the bearing, shaft or liner is determined to be unsatisfactory; or (3) the wear is otherwise considered excessive. For oil bearings, the manufacturer's instructions for periodic maintenance and examination should be followed. 


Generally speaking, there are several different factors recognized to reduce "stress concentrations" in tailshaft design. These include: 

a.
"Spooning" the forward area of the keyway; 

b.
"Slotting" the forward end of the key; 

c.
Locating the first keybolt "well back" from the forward end of the key; 

d.
Providing an "ample fillet" at the bottom corners of the keyway; 

e.
"Radiusing" the corners at the top of the keyway; 

f.
Providing a "hoop stress" groove for the liner; or 

g.
Using a gradual rise from the bottom of the keyway to the surface of the shaft and ending several inches back from the propeller hub counterbore.  Also, a "keyless" design strives to eliminate stress concentrations. Regardless of design, the forward one­third of the taper remains a critical area to be examined for fractures. 


To determine the interval at which a tailshaft must be drawn under 46 CFR 61.20­17, tailshafts that have a noncontinuous liner may be considered as having continuous liners, provided the liner sections are joined as follows: 

a.
The gap between the sections must be 1 inch or less; and 

b.
The connection between them must be made of vulcanized or synthetic rubber that is reinforced between layers. 

Weardown readings are used to give a general indication of any change in the clearance between the bearing and the shaft. For oil bath bearings, they are compared with the "original" readings that were taken when the bearings were installed or renewed. For water lubricated bearings, the weardown is either a measure of the total clearance between the bearings and the shaft (wood bearings), or the depth of the water groove (rubber bearings). Weardown readings should be taken so as to duplicate the original readings as much as possible. This includes the same measuring instrument and method, shaft location and loading, and even environmental conditions. 

With wood or rubber bearings, "feeler" gauges of known thickness can be inserted between the shaft and the bearing to determine the amount of weardown. Weardown may also be taken on wood bearings with a small wedge. The wedge is inserted between the shaft and then removed. The impressed clearance is measured with a micrometer to determine the weardown. Maximum weardown readings for wood bearings are found in 46 CFR 61.20­23(a). Rubber bearings must be renewed when any water groove is found to be half its original depth. 

Experience has shown that oil bearing tailshafts rarely have problems unless they are disturbed. Drawing, shifting, or "bumping" the tailshaft requires the removal of bearing seals and increases the chance of scoring the tailshaft and bearings. Tailshafts with oil lubricated bearings need not be drawn for examination provided the provisions of 46 CFR 61.20-17(d) are met. Weardown readings should be taken and compared to previous readings, and the results of the required semi-annual lubricating oil analysis should be reviewed. 


On vessels with separate strut bearing arrangements, both the after stern tube bearing and the strut bearing need to be evaluated. 

a.
The after stern tube bearing should be evaluated for watertight integrity reasons. Weardown readings are normally taken. This portion of the tailshaft is not required to be shifted aft. 

b.
The strut bearing is of primary importance for evaluating the overall bearing wear and tailshaft condition. Although the tailshaft bearing weardown requirements in 46 CFR 61.20­23 refer to the "after stern tube bearing," the intent is to evaluate weardown at the aftermost bearing. The weardown requirements therefore apply to the after strut bearing. 

c.
Oil lubricated strut bearings may be examined without shifting the shaft aft under the equivalent inspection arrangement described in paragraph 8.D.9 above. 

MODU's are provided an alternative tailshaft inspection procedure in 46 CFR 61.20­17. To meet the requirements of 46 CFR 61.20­17(c)(2), a MODU's tailshaft(s) should be examined during each underwater examination for credit. An examination procedure should be included in the special plan submitted by the vessel's owner in accordance with 46 CFR 107.265 or 107.267. During approval of special examination procedures, the OCMI may require any tests or examination requirements that are deemed necessary to ensure satisfactory condition of the tailshafts. 

a.
To examine wooden or rubber bearings, a hole in the top of the rope guard and a suitable wedge or gauge should be provided for checking the clearance. For oil lubricated bearings, means of ensuring that the oil seal is intact and for checking the stern bearing clearance should be provided.  Maintenance records and a statement from the chief engineer should also be used to evaluate the condition of the tailshaft(s). 

b.
Tailshafts, seals, and bearings on MODU's, regardless of the vessel's propulsion designation (self­propelled, propulsion assisted, non­self­propelled), may be more significant to the vessel's overall safety from a flooding hazard viewpoint than as a loss of propulsion. Inspectors should evaluate the flooding potential of shaft bearings and seals as is done with other through hull fittings. 


The NDT of propeller flange bolts that may be exposed to corrosive environments is particularly important. The testing procedure and the operator's qualifications should be approved by the inspector. For bolt designs that are totally enclosed in oil (e.g., a Ross Turnbull bearing design), the NDT requirement of 46 CFR 61.20­18(c)(ii) may be waived, provided both a visual examination and oil sample analysis are satisfactory. 

The increasing reliance on lubricating oil analysis to detect early seal failure or bearing wear emphasizes the importance of proper sampling techniques. Oil samples should be taken in accordance with the bearing manufacturer's recommendations or at a minimum of once every 6 months. The sample should be taken from a low point in the system to catch any water or metal filings in the system. 


MSM II-A5 contains a discussion of welding repairs that is applicable to tailshafts. 



Certain C3­type cargo vessels were fitted out with cast steel rudder stocks, with the stock cast integral with the upper palm. On some of these vessels, cracks have been detected just above the rudder stock palm, apparently due to the short fillet. In several cases, these cracks had progressed to the point where a complete fracture occurred. From available information, however, the incidence of fracture in these rudder stocks was not serious enough to warrant rejection of the design. During drydock inspections of this type of vessel, particular care shall be taken to determine whether fillet cracks have started in the forward end of the upper rudder stock palm assembly. If so, corrective repairs or replacement shall be required. Repairs can be made if the casting is of homogeneous structure. Unfortunately, this is generally not the case with wartime material. Replacement stocks should be of forged, rather than cast, material. 


a.
Vessels Having Semi­Balanced Rudders (Without Rudder Posts). 

(1)
Case Histories. Generally, these are T2­type tank vessels, although the examinations described here should be conducted on all vessels having similar rudder arrangements. One vessel's loss of this type of rudder is believed to have resulted from fracturing of the lower pintle in heavy weather. The entire rudder below the rudder stock palm, the lower pintle, the pintle, and the pintle nut were missing completely; the upper pintle was bent. Another vessel having such a rudder assembly lost the rudder; investigation revealed that the lower pintle had broken off completely, just below the securing point. 

(2)
Inspection Requirements. In view of these casualties, when a pintle is found loose or is withdrawn for any other reason, it should be examined by magnetic particle testing or another suitable method, particularly adjacent to the sleeve and between the threads and the small end of the taper. During the drydock examination, the condition of the pintle bushings, sleeves, nuts, and locking devices should be carefully examined. The discovery of a loose pintle would certainly justify its removal for further examination and verification of proper fit. Finally, the arrangements of the pintle locking devices should be such that the pintle cannot work free (on a third vessel, the pintle was found to have backed off, leaving the nut held in place only by a clip welded to the rudder frame casting). It is essential for the nut to be positively secured, to preclude "turning" of the pintle. 

b.
Vessels Having Rudder Posts. Generally, these are C3­type cargo vessels, although the examinations described below should be conducted on all vessels having similar rudder arrangements. Fractures have been found on some of these vessels in the rudder post castings just above or below the gudgeons; similar fractures have been found in the rudder frame casting. In some cases, the fractures in the rudder posts extended from or into the core­hole closing plates on the after side of the rudder post. During drydock examinations, the rudder frame and rudder post castings shall be carefully examined at close range for possible fractures. When conditions are suspect, the rudder post casting should be drilled, about 6 inches above the welded joint, to determine if water has entered the rudder post. If so, or if fractures are evident in the vicinity of the rudder frame gudgeons, a part of the rudder side plating should be removed for examination of the cast rudder frame arms, to which the horizontal diaphragms are attached. Particular attention shall be directed to the casting at the midheight of the rudder. 



The need for careful inspection of all sea connections and their attached fittings, while a vessel is drydocked or undergoing other inspection must be emphasized. In one instance, a 3­inch nipple spool piece on the sanitary sea chest of a government vessel wasted away undetected; a casualty costing nearly $1 mi1lion resulted from flooding of the vessel's engineroom. It is imperative for all sea connections to be examined thoroughly and determined to be in good condition, even if drydocking is required to accomplish this. Particular attention shall be directed to piping and fittings installed between sea valves and the sea. 


a.
Case Histories. Investigation of one sinking determined that the outlet water box of the vessel's main condenser had ruptured. This resulted in a stream of water approximately 20 inches in diameter that flowed freely into the engineroom, at approximately 20,000 gallons per minute. The overboard and sea valves, 24­inch gate valves, each required 2 people to make 40­50 turns to close them; attempts to do so failed because of the rapidity of the flooding.  Approximately 5 minutes after the water box had ruptured, the engineroom was abandoned with the valves closed only partially. The condenser water boxes had been opened and examined by ship's personnel only 6 weeks before this casualty; 8 months earlier, they had been painted over with apexior.  The last inspection for certification had been made 16 months before the casualty. Neither crewmembers nor the inspector had noted any defects, and the condition of the water boxes was considered satisfactory at the time. Within a few months of this casualty, another vessel was inspected after complaints of a defective main condenser water box. The water box was found to be pinholed, and had 2 brass plate patches and a 20"x18"x16" cement patch. Both vessels were built in the 1940's; available records indicated that the water boxes had not been replaced since the vessels were put into service. 

b.
Inspection Requirements. Considering the age of such installations, it is essential for all condenser water boxes to be examined closely, at frequent intervals, both by ship's personnel and by Coast Guard inspectors. At all inspections for certification and midperiod inspections of cargo and tank vessels, the inspector should examine condenser water boxes externally for patches, temporary repairs, and other obvious defects. In addition, the inspector should ask the ship's personnel about inspections they have made and the conditions observed. When conditions so warrant, the inspector shall make internal examinations or tests to verify that the water boxes are in satisfactory condition, or to determine the extent of required repairs. 


A casualty to a rubber expansion joint in the main low­sea suction intake of a vessel resulted in flooding of the engineroom and the near loss of the vessel. The life expectancies of nonmetallic expansion joints depend upon their applications and the surrounding environments and the regulations require that these expansion joints be replaced within 10 years after installation.  A complete internal examination should be made of nonmetallic expansion joints whenever they are available for inspection and when external visual inspections reveal wear or other signs of deterioration or damage. If an adequate external or internal examination cannot be conducted by the inspector, the expansion joint should be removed for inspection. Following are various problem areas associated with rubber expansion joints, their probable causes, and recommended repairs: 

a.
Leaks at the Flange. Retaining ring splits should be as close together as possible, and flat steel washers should be used on the bolts over the splits.  The bolts should be tightened uniformly by moving alternately around the flange from bolt to bolt, until the rubber on the joint flange bulges slightly and uniformly between the steel retaining ring and the piping flange. 

b.
Cracks at Base of Arch or Flange. These are caused by unexpected pipe movements that put excessive stress on the joint, most commonly from initial misalignment at the time of installation, excessive pipe movement, improper anchorage, or failure to use control rods. If such cracks are severe enough to interfere with the integrity of the joint, it must be replaced after the cause of the damage has been corrected. 


c.
Ballooned or Otherwise Deformed Arches. These indicate interior displacement of reinforcing rings or wire, usually because of higher­than­recommended pressures. The joint must be replaced after all working conditions have been checked and proper recommendations made. 


d.
Loose Outer Body Fabric. A feeling of softness or looseness near the surface of the arch indicates a loss of adhesion between fabric plies. If plies have separated, the joint must be replaced. 

e.
Spongy Feeling of the Joint Body. This is caused by moisture penetration and deterioration of the fabric, usually from loose bolts or deterioration of, or physical damage to, the bolt hole sealant. Operating conditions should be checked and the joint replaced. 


f.
Hardness and Cracking of the Cover. This is caused by exposure to extreme heat, chemical fumes, ozone, and other elements in service conditions.  The joint should be replaced after the cause has been determined and corrected. 

g.
Cuts and Gouges in the Cover. These are caused by careless handling or damage from tools. Repairs should be made after consultation with the manufacturer and notification of the OCMI. 


Occasionally, vessel owners request credit for foreign drydockings during which Coast Guard inspectors were not present. These requests are normally denied. However, in certain unusual cases, the Commandant has authorized an OCMI to grant extensions of time for making permanent repairs or credit for drawing of the tailshaft in a foreign yard. In the interest of safety, extensions are generally discouraged. Commandant (G­MOC) will consider crediting foreign drydockings in unusual cases, upon a written request from the vessel owner or the owner's representative. The request must include: 

a.
Evidence that the drydocking was performed due to an emergency, not for routine repairs, cleaning, or inspection; and 

b.
Documentary evidence that the vessel's underwater hull and fittings were in a satisfactory condition at the completion of the drydocking. Normally, a certified copy of the drydocking report should be submitted by the foreign government's inspector or the classification society to indicate the conditions found and any repairs made.  Evidence that an inspection was requested, but an inspector was unavailable.


· See MSM II, Section A, Chapter 3 (MSMII-A3) for information on the forms and means of recording hull examinations. 


General Hull examinations required as a part of a vessel's CAIP will be conducted as outlined in NVIC 15-91, NVIC 15-91, Change 1, and Section A, Chapter 5 and Section B, Chapter 4 of this volume.
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