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Introduction 

At the request of the Department of Transportation & Infrastructure, Government of New 

Brunswick, the Marine Services Division of the Department of Transportation & Works, 

Government of Newfoundland & Labrador, performed an independent review of the design, 

build, operation, and reliability of the MV Grand Manan Adventure, specifically focusing on the 

failures that have plagued the main propulsion machinery onboard the vessel since it first 

entered service in July 2011. The mandate of the technical review is to specifically address the 

following questions: 

1. Were the performance criteria laid out in the design & build contract appropriate for the 

type of vessel and service? 

 

2. Did the propulsion machinery supplied by Eastern Shipbuilding Group Inc. meet the 

performance criteria found in the contract and were they consistent with industry 

standards at the time of the build? 

 

3. Are the operating procedures of Coastal Transport Ltd. compatible with the design of 

the vessel and its machinery? 

 

4. Are the operational, maintenance, and / or repair procedures of Coastal Transport Ltd. 

having an impact on the reliability of the vessel? 

The MV Grand Manan Adventure is an 86 meter RO‐RO type passenger ferry designed and built 

by Eastern Shipbuilding Group Inc. at their shipyard located in Panama City, Florida. The vessel’s 

design utilizes two EMD 710 series 12 cylinder 2‐stroke medium speed marine diesel engines 

that produce a total of 6000bhp. The engines drive two Berg controllable pitch propellers 

guided by high lift rudders. Auxiliaries include three Caterpillar C‐18 500KW diesel generator 

sets, two 600KW shaft generators, and two athwart ship tunnel bow thrusters. 

Since entering service in 2011, both main engines have experienced multiple catastrophic 

failures that have taken the vessel out of service. The details of the failures are as follows: 

Port Main Engine 

 July 2013 – Main Engine turbocharger clutch failed during operation. 

 June 2014 – Cast lubricating oil line in turbocharger failed during operation. 

 August 2014 – Cylinder #6, cylinder liner failed during operation. 

 March 2015 – Cylinder # 3, cylinder head failure during operation. 

 April 2015 – Cylinder #4, exhaust valve failure during operation. 
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 July 2015 – Cylinder #8, exhaust valve failure during operation. 

 August 2015 – Cast lubricating oil line in turbocharger failed during operation. 

Starboard Main Engine 

 March 2014 – Cast lubricating oil line in turbocharger failed during operation. 

 April 2014 – Turbocharger gear train failure during operation. 

 June 2015 – Jacket water cooling pipe to cylinder #6 failed during operation. 

This report shall discuss the relevant data contained in the various documents received from 

both the operator and the owner and conclude with recommendations, based on that data, in 

an attempt to improve the reliability of the main propulsion machinery. The relevant data was 

obtained from document review and interviews including, but not limited to: 

 Engine room log book entries from July 2011 – August 2015. 

 Detailed design documentation including the contract with the shipbuilder and the 

electrical load analysis. 

 Detailed test and trial documentation including fuel and sea trial data.  

 Various failure reports provided by the operator. 

 OEM service reports. 

 OEM service bulletins. 

 Maintenance reports. 

 Work order history. 

 Data collected during onsite attendance. 

 Statements from the operator including crew and shore personnel. 

 Statements from the owner’s representatives including relevant consultants. 

 Various email correspondence between the operator and OEM authorized 

representatives. 

Methodology 

The study began with a review of the design & build contract between the Department of 

Transportation & Infrastructure and Eastern Shipbuilding Group Inc. with specific attention paid 

to the decision making process surrounding the selection of the EMD 710 series marine diesel 

engines as the main propulsion machinery for the MV Grand Manan Adventure, and the 

engine’s suitability for this specific application. Following the review of the design criteria, 

research then focused on the reported failures affecting the main propulsion machinery. 

As the MV Grand Manan Adventure appeared to have operated relatively problem and 

symptomatic free from its entry into service in July 2011 until the first recorded failure of a 
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turbocharger in July 2013, the initial approach was to review the relevant engine room log book 

data and service conditions prior to July 2013 and compare the findings with the engine room 

log book data, service conditions, and service reports just prior to and subsequent to the July 

2013 failure in an attempt to identify any significant changes in operation or abnormalities that 

could point to the cause of the various failures. 

To obtain an accurate history of the main engines and their operating condition, a review of the 

maintenance records and maintenance history was also performed to identify any irregularities 

or variances from the manufacturer’s recommendations that may have attributed to the 

various main engine failures. 

Upon completion of a review of the relevant operating data, site visits were conducted onboard 

the vessel, as well as visits to the offices of Coastal Transport Ltd., and the Department of 

Transportation & Infrastructure. The purpose of these site visits was to interview the 

stakeholders and view the operation of the affected machinery first hand in order to verify 

thedata contained in the engine room log book. In addition, the operating practices and 

conditions of the vessel were observed in a relatively calm sea state. 

Following the site visits, an in‐depth review of all of the relevant data including log book entries, 

service reports, witness statements, OEM design data, and data collected from the onsite visits 

was completed.  

Findings 

A review of the design & build contract uncovered no notable issues in regards to the 

performance criteria or the main propulsion machinery requirements.  While the contract could 

have been more detailed and prescriptive in requirements, it did represent a reasonable 

standard of performance given the nature of the service. 

The EMD 710 series marine diesel engines appear to have adequately met the performance 

requirements of the contract. Interviews with key Department of Transportation & 

Infrastructure staff members indicate the engine selection process appeared to be based solely 

on a recommendation from the shipbuilder, Eastern Shipbuilding Group Inc., whose 

recommendation appeared to be influenced mainly on lead times associated with the delivery 

of new marine diesel engines at the time of the build in addition to a pre‐established 

relationship between the shipbuilder and the engine manufacturer; which is not uncommon in 

the shipbuilding industry. 

A look at the maintenance records, and maintenance history provided by both the operator and 

the owner, in comparison to the manufacturer’s recommendations, did not identify any 
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variances or irregularities. There was no evidence to support a finding that poor maintenance 

practices had contributed to the failures.  

The maintenance records provided by the owner were in the form of an annual report received 

from the operator as per the existing agreement. The report simply indicates what major tasks 

were completed as well as containing a print out from the operator’s maintenance 

management program. Aside from this report there is little to no oversight from the owner 

when it comes to maintenance, vessel operation, or major repairs.   

Upon review of the relevant data associated with the failures, beginning in July 2013, there 

appear to be several influencing factors that may have attributed to the various failures. The 

data, as well as statements from the operators, indicate that from the vessel’s entry into service 

in July 2011 up until the initial turbocharger failure in July 2013, the vessel had been operating 

in constant speed mode at 900 RPM not only while in transit but also while secured at the dock 

during loading and unloading operations. As a result there were several periods of 

approximately 30 minutes (the length of time between arrival and departure) throughout the 

day, in which the main engines were running at 900 RPM with little to no load on them.  

The result of this “no‐load operation” was that the turbocharger clutch assembly was likely 

engaged for extended periods of time reducing its life expectancy. EMD released a service 

advisory in October 2010 advising against this very practice. As a result of the failure, the 

operator changed the practice of remaining at 900 RPM while secured to the dock and began 

reducing the main engines to idle speed when not in transit. Since that change in procedure, 

there has been no other reported failure of this nature; this supports the recommendations and 

findings of the service bulletin issued by EMD in 2010. 

The vessel underwent a scheduled refit during the autumn of 2013. At that time the operators 

elected to set up and employ a “combinator mode” on the vessel which would match propeller 

pitch settings with a predetermined engine speed to try and maintain a balanced load on the 

main machinery. Prior to this “combinator mode”, the vessel had only been set up to operate in 

“constant speed mode” which would maintain the engine speed at a constant 900 RPM no 

matter what the propeller pitch demand was; this mode is normally intended to utilize shaft 

generators in supplying electrical power to the vessel which require a constant RPM in order to 

provide reliable power.  

Following the commencement of the “combinator mode”, various crew members, including 

one Master, indicated that there was a noticeable vibration present at main engine speeds 

below 900 RPM. The failures that occurred subsequent to the turbocharger clutch failure of July 

2013 all appear to be that of a nature that suggests a possible vibration issue. During the site 

visit, it was observed that a slight vibration could be felt adjacent to the port main engine. Iin 
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addition, when the vessel was put in “combinator mode”, a vibration was evident throughout 

the vessel.  

Upon review of the engine room log book data, it is apparent that there is a difference in how 

the vessel is operated.  Masters have discretion on the mode and had different mode 

preferences for operation. There appeared to be a pattern in which the vessel was operated for 

an extended period in “constant speed mode” and then changed to operate for an extended 

period in “combinator mode”.   There was an extended period prior to each failure in which the 

vessel was operated in “combinator mode”.  

Given the fact that the vessel operated for the first 2 years of its life in “constant speed mode” 

with no major reported issues,  combined with the witness statements and observations made 

during the site visit, it is reasonable to suggest that the vibration caused while operating in 

“combinator mode” is a major contributing factor to the subsequent failures and is detrimental 

to the reliability of the main propulsion machinery.  

During the site visit it was observed that there was a substantial imbalance between the port 

and starboard main engines. Review of the operating pressures and temperatures, as well as 

the fuel demand and consumption, indicated that the starboard engine appeared to be 

“carrying more load”, for the same amount of pitch on the propellers, than the port engine. 

This in itself may prove detrimental to the reliability of the vessel if allowed to exist for an 

extended period of operation.  

Although fuel consumption was not part of the original scope of this review, it was presented as 

an issue on numerous occasions by the owner’s representatives. It goes without saying that 

running the engines and vessel at a slower speed will reduce the fuel consumption, however 

evidence has demonstrated that the reliability of this particular vessel is reduced as long as the 

main engines are run at speeds below 900 RPM with the current arrangement. 

Conclusion 

The EMD 710 marine diesel engines met the requirements of the design and build contract, 

therefore an argument to replace these engines is not supported. 

Evidence indicates that there is no inherent problem with the existing main propulsion 

machinery, nor does there appear to be any link between the various failures and the 

maintenance practices of the operator. However it is apparent that there is a direct link 

between the failures and the manner in which the vessel is being operated. Vibration levels 

found during certain modes of operation appear to be substantial enough to cause recurring 

issues with the main engines.  
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Recommendations  

Immediate 

it is recommended that the vessel, given its current configuration, operate in “constant speed 

mode” as opposed to “combinator mode”.   The main engines should be reduced to “idle 

speed” or shut down while in port. The evidence shows that vibrations occurring while in 

“combinator mode” have been harmful to the machinery, prolonged operation in this mode will 

likely cause further issues and reduced reliability.  The “combinator mode” should not be used 

on this service in the current configuration.  

It is recommended that the owners request the operators to employ a Vibration Analysis 

Technician to perform an in depth vibration analysis on the main propulsion machinery to 

identify and correct any vibration related issues. 

Short Term (Within one year) 

It is recommended that the owner requests the operator to task OEM service representatives 

for EMD and the Berg propeller systems to balance out the loading on the main engines and 

calibrate the load management system onboard. In order for this to be done properly, 

manufacturers’ representatives for both systems should be onsite at the same time.  This 

should allow return to “combinator mode” operation which would reduce fuel consumption.   

It is recommended that the owner request the operator to enroll in a routine vibration analysis 

program, once any existing vibration issues are corrected, to maintain the condition of the 

machinery plant.  This will help improve the reliability of the vessel, and move towards a 

“preventative maintenance” routine as opposed to a “reactive maintenance” routine.  

It is recommended that maintenance records should be forwarded to, and reviewed by, the 

owner no less than “quarterly” to ensure compliance with the OEM maintenance schedules.  

It is recommended that the owner have a representative attend the vessel no less than 

“quarterly” to witness and review vessel operation. Had this been practiced prior to this report, 

the pattern that emerged in regard to the change in operating modes may had been discovered 

earlier, resulting in less “downtime”. 

Medium Term (By end of scheduled refit) 

It is recommended that the owner consider adding a technical and operational capability within 

its organization to oversee and monitor the contractor and the operation.  This due diligence 

will promote greater, and earlier, operational and technical insight into the service.    A more 
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informed and involved owner, when it comes to the operation, maintenance practices, and 

repair procedures onboard their vessel, will promote increased reliability and sustainability of 

the service.    

It is recommended that the current switchboard configuration be modified to permit the shaft 

generators to provide electrical service for the entire vessel.  The current electrical supply 

system consists of three diesel auxiliaries and two shaft driven generators. The shaft generators 

are currently only utilized for supplying power to the bow thrusters while maneuvering. The 

remainder of the vessel’s electricity is supplied by operating two of the diesel driven Caterpillar 

generators.  If incorporated into the power management system, the shaft generators could 

provide the bulk of the electrical requirements with the diesel auxiliaries supplementing the 

power on an as needed basis. This would drastically reduce the fuel being consumed by the 

diesel auxiliaries as well as provide a load for the main engines while the vessel is secured to 

the dock. Any main engine not being utilized to provide power to the vessel should be reduced 

to idle, or ideally, shut down, between crossings.  
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SA#: 10-026 
REVISION: Original 
REVISION DATE: 
ISSUE DATE: 6/25/10 
AUTHOR:
Customer Engineering • Electro-Motive Diesel, Inc. • 9301 W. 55th Street • LaGrange, IL 60525 

SERVICE ADVISORY - 710 Light Load Operation and Inspection 
Form CEF-001 Rev B. 7/1/2006 

Page 1 
Copyright © Electro-Motive Diesel, Inc.. All rights reserved. Neither this document, nor any part thereof, may be reproduced or reprinted without 
the prior written 
consent of the Electro-Motive Diesel, Inc.. Contact EMD SDO office. 

Components Affected: 
12, 16, and 20 cylinder Model 710 Turbocharged Engines in Generator Service or Synchronous 
Operation 
Purpose: 
To reiterate the consequences of light load operation and provide an inspection guideline for 
turbocharger 
gear trains that have been subjected to excessive high driving torque 
Background: 
EMD engines, like other internal combustion engines, operate most efficiently when producing 
the power 
for which they were designed. Under normal operating conditions load can vary based on 
environmental 
conditions and equipment demands. Power Plant Load Management systems can and should be 
designed 
to minimize the number of engines on line at any time in order to maximize load, optimize fuel 
economy, 
and minimize any issues related to light load. The rapid response of the EMD two-cycle engine 
allows for 
fewer engines to be on line at any time to meet transient power requirements*. 
Under typical drilling operations EMD engines provide durable and reliable performance for 
operators. 
Recent failures of EMD turbochargers with relatively low operating hours have identified a 
potential 
problem which we believe to be attributed to extremely light load operation during the 
construction and 
testing phases of equipment. The practice of using main engines for hotel power during 
construction in the 
shipyards has been identified as a leading contributor to early wear of drive gears and 
turbocharger 
failures. 
Shipyard practices of running engines for hotel power during construction of the vessel/ 
drilling 
unit should be avoided. 
As a general rule load management systems for Model 710 turbocharged engines running 
at 750 or 
900 RPM should not be less than 30% of the full load rating for optimum life. There is no 
minimum load restriction for operation at lower engine speeds. 
SA#: 10-026 
REVISION: Original 
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REVISION DATE: 
ISSUE DATE: 6/25/10 
AUTHOR:
Customer Engineering • Electro-Motive Diesel, Inc. • 9301 W. 55th Street • LaGrange, IL 60525 

SERVICE ADVISORY - 710 Light Load Operation and Inspection 
Form CEF-001 Rev B. 7/1/2006 

Page 2 
Copyright © Electro-Motive Diesel, Inc.. All rights reserved. Neither this document, nor any part thereof, may be reproduced or reprinted without 
the prior written 
consent of the Electro-Motive Diesel, Inc.. Contact EMD SDO office. 

* EMD is available to assist in optimizing power plant load management systems with our 
two cycle 
engines. 
Under typical operating conditions it is normal for high driving torque to be transmitted through 
the turbo 
gear train for a short time. As the engine load is applied, the power needed to mechanically drive 
the turbo 
is proportionally decreased on the gear train by the turbine. The turbine uses exhaust gas energy 
to 
decrease the gear train load. At approximately 70% of full rated load, the exhaust energy is 
sufficient to 
drive the turbocharger rotating assembly without any gear train assist. At this operating 
condition, the 
overrunning clutch allows the turbo to speed up and run independent of the gear train: the gears 
continue to 
turn at their corresponding speed ratio to engine RPM without transmitting torque. 
If engines are operated for extended periods at full speed with light loads, turbo gear train wear is 
accelerated. At loads of 30% and above there is no significant wear on the drive gears and EMD 
expects 
full turbocharger life. At loads below 30% wear rates gradually increase, however operating the 
engines 
during construction where loads could easily be below 10% load for sustained periods of time 
the wear 
rates could reduce the life of the drive gears to 3000 hours of operation. 
EMD engines operated at full speed and less than 20% load can experience oil accumulation in 
the exhaust 
system. Engines equipped with Low Lube Oil power assemblies or engines that carry a US EPA 
Tier 2 
certification will experience less accumulation. The exhaust system can be cleaned out by 
operating the 
engines at 70% load or more for at least 30 minutes. This should be performed after 8 hours of 
idling or 
100 hours of continuous operation at synchronous speed with less than 20% load. 
Recommended Action: 
1. Change any operational activities that allow engines to operate at light loads for extended 
periods 
of time such as construction. 
2. If it is suspected that engines have already been operated under very lightly loaded conditions, 
it is 
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recommended that an inspection of the gears be made to insure the gears have not worn to a 
point 
where a failure would ensue. The following can be indicators of early stage turbocharger gear 
train 
failure due to light engine loading: 
• Noise generated from worn involute turbo spur gears will be louder than a turbo with 
unworn gears 
• Visual wear on Turbo Spur Gears 
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Inspection Procedure: 
Recent inspections of turbochargers have shown that the turbo spur gears are failing as a result of 
high turbocharger gear train loads. The gears at risk are the carrier drive, idler, and turbo drive 
gear, see 
figure 1 below. 
Figure 1-Turbocharger Gear Train 
Inspect these 3 gears 
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1. Ensure that the engine is not running and the appropriate lock outs are in place 
2. Remove the aux gen cover plate on the RB side of the turbocharger as depicted in figure 2 
below. 
Figure 2 
3. Use the exposed opening as an access point for viewing the gears as shown in figure 3 
below. 
Figure 3 
The following can be indicators of early stage turbocharger gear train failure due to light engine 
loading: 
• Visual wear on Turbo Spur Gears (Turbo Drive Gear, Turbo Idler Gear, Carrier Drive 
Gears) See Figures 6 & 7 on page 6 
• Loose, broken, or missing Oil Lube Jumper Bolts 
Remove 
Aux Gen 
Cover Plate 
Aux Gen 
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Cover Plate 
Removed 
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Due to space limitation, you may only be able to view of the turbo drive gear, idler gear, and the 
jumper 
bolts (Reference Figures 4 & 5 below). 
Figure 4 
Figure 5 
Turbo Drive 
Gear 
Turbo Idler 
Gear 
Oil Lube 
Jumper Bolts 
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4. Inspect at the surface of the gear flanks (called involute). On the involute check for signs of 
pitting/scoring/scuffing. (Reference Figure 6 & 7 below) 
Figure 6 
Figure 7 
5. Replace the aux gen cover plate on the RB side of the turbocharger. 
6. If light loading damage is confirmed as outlined in this document it is recommended that 
the engines not be operated to avoid more serious failures that can damage the entire gear 
train. Contact your licensed EMD distributor for resolution. 
Pitting above the 
pitch line area 
accompanied by 
scuffing near the tip 
Pitting on the pitch 
line on one side of 
the gear face farther 
away from the 
impeller 
Pitting above the 
pitch line area 
accompanied by 
scuffing near the 
root 
Scuffing near the 
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root (dedendum) 
Scuffing at the tip 
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Date 
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Warranty 
Marketing 
Service Advisory – General Classification (Select All that Apply): 
GENERAL INFORMATION: This document is being issued to provide general information to the Customer Care Field Organization. 
REQUEST FOR FIELD SUPPORT: This document is being issued to request Customer Care Field resources for the purpose of 
information/data 
collection in support of a current field issue investigation. 
PRELIMINARY: This document is being issued to provide notable preliminary findings with regard to a current field issue. It will be followed 
by the 
issuance of an appropriate revision, or revisions, as the investigation progresses through closure, or more information becomes available. 
FINAL: This document is being issued to provide final findings and recommendations on the proper handling of a current field issue. This 
document is 

intended to provide official closure of the subject field issue. 
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Appendix 4 

Main Engine Failure History Report as Supplied by the Operator 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

   
 

 

21(1)




