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Introduction 
 
The Newfoundland Power Mobile Gas Turbine set consists of a fully packaged 
turbo-generator on one road trailer together with control systems and a power 
transformer on a second trailer.  Hawker Siddeley Canada Limited, Orenda 
Division, originally supplied the unit.  The unit was acceptance tested on site in 
Newfoundland in 1974.  In 1990 the gas generator was replaced with a 
refurbished unit.  In recent years the unit has been operating from Grand Bay 
substation in the Port Aux Basques area. 

 
The basic trailer package is almost thirty 
years old and is in need of refurbishment.  
The gas generator, power turbine and 
alternator are in good condition and if 
maintained properly can operate for 
another ten or fifteen years.  However the 
auxiliary systems, control systems and 
mechanical structure requires 
refurbishment to ensure reliable 
operations.  The mobile nature of the unit 
introduces a unique set of operating 
conditions.  Minor damage to the unit 
frequently happens during transport between sites, causing delays in unit 
preparation and ultimately leads to premature failure of some components.  
Recent inspections have identified items that require immediate attention.   
 
Mobile Gas Turbine Applications 
 
The Mobile Gas Turbine (MGT) fills a dual role at Newfoundland Power.  Most 
frequently the unit is located at Grand Bay substation and is available to provide 
generation in the event of a loss of infeed from Newfoundland & Labrador Hydro.  
The MGT is also available for relocation to other sites for construction projects 
and emergency generation. 
 

Construction Projects & Emergency Situations 
 
The MGT consists of two trailers, one housing the turbo-generator and a 
second housing the control systems and the power transformer.  A third 
trailer (fuel tanker) is available for transport with the MGT to other 
locations in the Province.  Both Newfoundland Power and Newfoundland 
and Labrador Hydro use the MGT to provide local generation in support of 
construction projects where the normal connection to the power grid is 
unavailable.  This allows both utilities to complete substation and 
transmission line projects without exposing the customer to prolonged 
power interruptions. 
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The other mobile application for the MGT is the supply of emergency 
generation to both Newfoundland Power and Newfoundland and Labrador 
Hydro customers in the event of catastrophic system failures.  The harsh 
climate in Newfoundland causes severe damage to substation and 
transmission equipment.  At 7 MW the MGT is the largest single piece of 
mobile generation equipment available within the Province. 
 
Port Aux Basques 
 
Newfoundland Power bases the MGT at Grand Bay substation in the Port 
Aux Basques area.  The normal source of supply for customers in the Port 
Aux Basques area is through the infeed on Newfoundland and Labrador 
Hydro transmission line TL214/TL215.  This is a 145 km long radial line 
from Bottom Brook substation and passes through the infamous 
Wreckhouse area in Western Newfoundland.  TL214/TL215 require 
scheduled maintenance and experience frequent weather related outages.  
Transmission related outages in the Port Aux Basques area has 
accounted for below average customer outage statistics for SAIDI (5.4 
hours) and SAIFI (4.0).  As a result the MGT is used to support scheduled 
maintenance as well as to provide an emergency source of generation. 

 
Role in Port Aux Basques 
 
The introduction of the Rose Blanche Hydroelectric Development to the 
southwest coast power system has created some issues with respect to 
operating isolated from the interconnected grid.  The MGT, being the unit with the 
ability to respond to load swings faster than either the GM diesel or Rose 
Blanche hydro plant, is operated as the lead machine on the network.  The 
governor on the MGT must respond to load fluctuations in unison with Rose 
Blanche hydro plant.  Delays in response, or an inability to maintain a reliable 60 
Hz supply will cause instability in the system.  These instabilities will result in load 
rejection at Rose Blanche hydro plant and customer interruptions will be 
experienced.   
 
There is a documented problem transferring the MGT from Droop to Isochronous 
mode causing a “bump” on the power system.  During this event Rose Blanche 
will typically respond by rejecting load, which in turn causes the system to slip in 
frequency.  To overcome this problem Newfoundland Power has had to station 
personnel at the Rose Blanche hydro plant when running isolated.  The travel 
time to get an operator to the plant causes additional delays when attempting to 
restore power to customers in the area.  Replacing the governor with a digital 
device designed to operate in tandem with other generating units on this network, 
will improve operations significantly, and remove the requirement to man Rose 
Blanche plant during power outages. 
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Scope of Work 
 

The 2003 Capital Budget project covers the refurbishment of the Mobile Gas 
Turbine generator set. The work identified in this document is the result of 
information provided by the local operators and a review of the most recent 
inspection reports (included in Appendix B). A summary of the operators log 
identifying failed starts is included in Appendix A. 

It is Newfoundland Power’s intention that the unit be transported to an 
appropriate facility where the refurbishment and subsequent acceptance testing 
be completed.  The project Scope of Work includes the following: 

Generator Protection and Control  

Replace the existing hydraulic governor with programmable logic 
controller (PLC) based technology including a digital governor and 
incorporating the sequencing logic for the system.  Included with the 
protection and control system will be an automatic synchronizer, digital 
voltage regulator and a digital generator protection relay.  A digital 
differential protection relay will be required for the power transformer. 

Included, as part of the PLC control system will be an LCD screen display 
and associated pushbuttons and switches necessary for operation of the 
system from the control panels in the trailer control room.  Also a personal 
computer based Human Machine Interface for operating the system locally 
in the trailer control room, or remotely from an associated substation 
building will be provided. 

Instrumentation 

The existing instrumentation on the gas generator and power turbine will 
need to be modernized to provide reliable inputs to the control system.  
This includes replacing the vibration monitoring system (including sensors) 
on the generator and gas turbine shafts with a system designed for remote 
monitoring.  Interference picked up in the cable harness between trailers 
has been the cause of many false trips on the unit.  It should be noted that 
original equipment manufacturer Orenda recommended improvements to 
vibration monitoring in the 1998 inspection. 

It is also necessary to replace the exhaust gas temperature 
thermocouples and wiring harness on gas generator.  It has been our 
experience that poor quality signals from these older devices are not 
tolerated by the newer digital control systems.  Failure of these devices in 
service will result in the loss of the MGT from service with delays in 
facilitating repairs, as the thermocouples are located in the hot exhaust 
path of the unit. 
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Power Cables  

The system of power cables between output terminals of the generator 
and the generator breaker in the controls trailer is complex in design. 
There are a series of short cables, terminations and elbows that must be 
established whenever the unit is relocated.  The fixed sections of these 
cables need a thorough inspection with repairs completed as required. 

The interconnecting cables receive the most abuse during transport of the 
unit and are in the worst condition.  At a minimum the replacement of the 
interconnecting power cables between the two trailers with new cables will 
be completed. 

Fuel Control 

The existing fuel system including AC and DC 
pumping units should be made more reliable.  
Transfers from DC to AC, and from station service 
AC to alternator AC occur at critical times during 
system run-up.  For example, the transfer from 
station service AC to alternator AC occurs at the 
same time as the generator breaker is closed-in.  
This transfer has been the cause of numerous 
customer outages and unit trips.  One option is to 
replace the existing fuel valve and install fuel flow 
meters to provide better and more timely 
information when problems occur.  Another solution 
would be to consolidate the two pumps and fuel valve with a regulated fuel 
supply.  The advantage of this alternate approach is a simplification of the 
system design and possibility the creation of some free space in the 
vicinity of the fuel day tank.  To enhance the environmental conditions 
within the power trailer it will be necessary to modify the fuel day tank to 
include provision for containing a spill. 

Power Transformer Maintenance 

The power transformer is due for an 
inspection and overhaul.  It is 
recommended that this work be 
completed while the unit is out of 
Province to take advantage of the 
time the unit is unavailable. Otherwise 
it would be necessary to schedule an 
additional outage once the unit has 
been returned to service.  The 
additional work required includes the 
repair or replacing of valves and oil 
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flow indicators.  The unit will also be painted, removing any rust that has 
developed on the equipment. 

Miscellaneous Electrical 

The electrical systems in the unit are largely original to the 1974 
construction.  The manual transfer switch used to connect the auxilary 
power unit (APU) to the electrical distribution system must be inspected 
and if necessary replaced with a modern design.  This will ensure current 
safety codes are followed and spare parts are available in the future. 
Associated with the transfer switch is the Allan-Bradley Motor Control 
Center.  This motor control center is original to the unit and should be 
modernized to ensure a supply of parts into the future.  It may be possible 
to refurbish the existing contactors as opposed to replacing the entire 
Motor Control Center. 

The work will also include replacing the 
existing auxiliary power cables between the 
two trailers.  These cables as shown in the 
attached picture are deteriorated and 
require considerable effort to connect and 
disconnect.  The system could be 
redesigned for quicker connection and 
disconnection to shorten preparation time 
when transporting the unit for emergency 
purposes. 

It will be important to ensure that the grounding system is reestablished 
after the unit has been refurbished. New 4/0 copper grounding will be 
installed for all new equipment enclosures. 

There are some enhancements that will improve the utility of the MGT.  
The installation a SCADA Remote Terminal Unit (RTU) will allow the MGT 
to be monitored and controlled from the System Control Center.  The 
SCADA RTU will interface with the PLC controller through a DNP 
communications link.  The RTU will be used primarily to monitor the unit in 
stand-by or in operation.  

The installation of a distribution feeder Recloser on the high voltage side 
of the power transformer will remove the requirement to transport a circuit 
breaker whenever the MGT is relocated.  Once again the goal is to 
simplify the relocation of the MGT and reduce the preparation time in 
emergency situations.  The Recloser will interface with the SCADA RTU 
through a DNP communications link. 
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Miscellaneous Mechanical 

While the MGT is at the factory an opportunity exists to complete some 
necessary maintenance on the unit.  The lubricating oil in the gas turbine 
will be replaced and the contractor will modify the existing lubricating oil 
heater system to provide a re-circulating oil flow. At present the stationary 
lubricating oil is heated and there is a 
resulting carbon buildup in the oil.  The 
contractor will also modify the lube oil 
tank to include provision for spill 
containment to meet environmental 
guidelines. 

Orenda recommended a new trailer 
leveling system be designed and 
installed in their 1998 inspection report.  
This work will be completed in the 
factory. 

The contractor will replace the existing aluminum bolts used to secure the 
intake louvers with stainless steel fasteners. Orenda identified this item in 
the 1998 inspection. While the louvers 
are disassembled the contractor will 
repair or refurbish the motors in the air 
intake system and install a differential 
pressure switch in the louver. Orenda 
also identified this item in the 1998 
inspection. 

Orenda identified the front engine oil 
seal on the gas generator for 
replacement in the 1998 inspection.  
Work on this item has been deferred in anticipation of returning the trailer 
to the factory.  The trailer structure does not provide a support system for 
moving the gas generator forward for access; therefore this work is better 
suited for the factory. 

Damage to the combustion cans was identified in the 1998 inspection and 
these faults may have propagated to the point where further service may 
no longer be possible.  This item will be investigated in the 2002 
inspection and will be confirmed before the project goes to tender. 

It will be necessary to refurbish the access doors to the filter house.  
Orenda identified this item in the 1998 inspection.  Finally the contractor 
will check and repair cracks in the exhaust stack and remove all remaining 
asbestos on the exhaust stacks. 
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Alternatives 
 
It has been Newfoundland Power’s experience that there is a need for standby 
generation in the Port Aux Basques area.  This has been proven by the number 
of times when the power system has been operated in isolation from the 
provincial grid.   
 
A 7 MW mobile generating unit is ideally suited to match the load of nearly all of 
NP’s rural feeders.  Unfortunately, small gas turbines (suitable for mobile 
applications) are no longer commonly manufactured.  The largest mobile gas 
turbines now fall into the 3-4 MW range.  Two units in this size range would be 
required to replace the existing mobile gas turbine.  This would have a negative 
impact on the utility of this generating package as the logistics of transporting the 
units becomes more complex as the number of trailers increases.  In addition, a 
larger unit may have to be purchased to fully substitute for the existing mobile 
gas turbine.  The expected life of a new unit is approximately 25 years, compared 
with the 15 years of remaining life estimated on the existing mobile gas turbine.  
A 1999 Request for Information issued to gas turbine suppliers by Newfoundland 
Power indicated that a new 4 MW unit would cost $3.5 to $4 million and therefore 
replacement of the full capacity with new would cost approximately $7.5 million.   
 
More recent quotes for refurbished gas turbines indicate prices on the order of 
$500/kW.  Therefore, the capacity necessary to replace the existing unit could be 
acquired for approximately $4 million.  The expected life of a refurbished unit is 
approximately 20 years, compared with the 15 years remaining on the existing 
unit.  
 
Appendix C provides a comparison of these various alternatives to the proposed 
rehabilitation of the mobile gas turbine.  These analyses show that based on a 25 
year project life, the annual cost of each of these 3 alternatives are as follows: 
 
2 x 4.0 MW new mobile gas turbines  levelized annual cost = $935,000 
2 x 3.8 MW refurbished gas turbines  levelized annual cost = $695,000 
Proposed PAB MGT refurbishment  levelized annual cost = $505,000 
 
 
Recommendation 
 
Newfoundland Power should proceed with plans to refurbish the Mobile Gas 
Turbine in the summer of 2003.  To ensure the integrity of those parts not 
scheduled for replacement, a thorough inspection of the MGT by the original 
equipment manufacturer is to be completed as soon as possible.  This inspection 
is scheduled for October 2002.  If the results of this external inspection confirm 
the information gathered in house, then tenders for the project should be called 
following Public Utilities Board approval for the project. 
 



  
 

Appendix A 
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 1

Mobile Gas Turbine 
Operators Log 

 
 

April 18, 1997 

• MGT failed to start due to governor problems. Diaphragm had to be 
replaced on suction of metering valve. The unit was very erratic when on 
line with large load, however, unit settle down after a short time. 

 
October 1, 1997 

• MGT would not pick-up more than 1.5 mw on black start. Unit had to shut 
down and restarted. Everything okay. 

 
November 4, 1997 

• Controller on governor had to be adjusted to get more load out of unit 
because the fuel valve was damaged. The fuel valve wasn’t replaced  
(impact damage to the fuel valve port caused by fuel pump)  

 
December 19, 1997 

• MGT was very erratic when placed on line with a large load on unit, 
however, unit settled down after a short time and everything was okay. 

 
July 29, 1998 

• MGT tripped on low fuel pressure when the MGT-B was closed. There 
were problems with the H.P. fuel pump, repairs were competed and 
everything was okay. 

 
July 30, 1998 

• There was trouble with speed control switch (governor) on the MGT. Unit 
was okay after several adjustments was made to the speed control switch. 

 
October 27, 1998 

• MGT was very erratic when placed on line and unit had to be shut down. 
Unit was restarted and everything was okay. 

 
January 26, 1999 

• MGT was very erratic when place on line, however, the unit settled down 
after a short time and everything was okay. 
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June 15, 1999 

• MGT would not start due to problems with DC power inverter. This unit 
had to be replaced before unit could be started. 

 
July 27, 1999 

• MGT would not start due to faulty fuel metering valve position or actuator 
motor loss. The relay for this valve had to be removed and cleaned 
because there were problems getting a replacement unit. 

 
September 2, 1999 

• MGT would not start because of problems with 18L relay. This relay had to 
jumpered out before the unit could be started. 

 
April 25, 2000 

• MGT would not start due to problems with DC power inverter. This unit 
had to replaced before the unit could be started. 

 
May 6, 2000 

• MGT was very erratic when placed on line with a large load. (4.0 MW) The 
unit was okay after on line for a short time. 

 
December 25, 2000 

• MGT tripped off line when a coil burnted out for the DC Fuel pump starter. 
This coil had to be replaced before the unit could be placed back on line. 

 
January 22, 2001 

• MGT would not start due to faulty circuit board in annunciator panel and 
had to be replaced before the unit could be started. 

 
February 26, 2001 

• MGT was very erratic when placed on line with large load. (4.2 MW). The 
unit was okay after on line for a short time. 

 
March 28, 2001 

• MGT tripped off line on G.G. Lube Pressure Low. This was caused when 
the relay for low lube oil pressure burnt out. This relay had to be replaced 
before the unit could be started. 
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December 7, 2001 

• MGT was very erratic when placed on line with large load. The unit would 
not settle down and had to taken off line. A resister had to be replaced in 
the speed switch before the unit could be placed back on line. 

 
January 24, 2002 

• MGT tripped off line due to over speed. This was caused by a faulty speed 
switch and had to jumpered out until a replacement could be found. 

 
January 28, 2002 

• MGT tripped off line when 86-unit relay and unit control DC breaker 
tripped. This was caused when a coil for the liquid fuel valve burnt out. 
The coil had to be replaced before the unit could be restarted. 

 
February 11, 2002 

• MGT would not pick up more than 2.0 MW on black start and had to be 
shut down. More load had to dropped before the unit could be started a 
placed back on line. Also the power supply for the DC power inverter 
tripped and had to be reset before the unit could be started. The unit 
usually could pick up blocks of load of 3 MW, however the unit can now 
only pick up 2.0 MW on black start. 

 
June 12 – 16, 2002 

• MGT would not pick any load when MGT-G-B was closed and would trip 
on reverse power. A number of resisters had to be replaced for the 
governor’s droop setting. 

 
June 21, 2002 

• MGT tripped off line when RBH tripped off line. The unit at Rose Blanche 
dropped approximately 2.5 MW, however, the MGT could not pick up the 
load and tripped off line. 

 
August 28, 2002 

• MGT tripped off line due to low fuel pressure. This was caused when the 
AC breaker burnt out on the 120 volt battery charger.  The breaker in the 
battery charger had to be replaced before then could be started. 

 



  

Appendix B 
Inspection Reports 















































































  

Appendix C 
Project Estimate 

 



Description Labour Non Labour Total

Governor

Turbine Control Panel 183,211.00$        183,211.00$        
Fuel System 35,000.00$          35,000.00$          

Protection & Control

Synchronizing Panel 108,500.00$        108,500.00$        
Motor Control Centers 120,745.00$        120,745.00$        

User Interace

PC Based HMI 27,125.00$          27,125.00$          

Miscellaneous

Trailer Leveling System 10,000.00$          10,000.00$          
Lube Oil Recirculating System 15,000.00$          15,000.00$          
Transformer maintenance 15,000.00$          15,000.00$          
Nulec Recloser 7,000.00$            35,000.00$          42,000.00$          
Power Cables 50,000.00$          50,000.00$          
SCADA RTU 5,000.00$            25,000.00$          30,000.00$          
Air Intake Filter Housing 10,000.00$          60,000.00$          70,000.00$          
Exhaust Gas Temp Harness 15,000.00$          15,000.00$          
Minor Engine Repairs 30,000.00$          30,000.00$          
Fuel Flow Meters 7,000.00$            7,000.00$            
Grounding 3,000.00$            3,000.00$            
Shipping 27,600.00$          27,600.00$          

Engineering

Project Engineering - Supplier 80,000.00$          80,000.00$          
Project Engineering - NP 25,000.00$          25,000.00$          
Training 5,000.00$            22,475.00$          27,475.00$          
Testing & Commissioning 24,000.00$          21,000.00$          45,000.00$          
Documentation 5,000.00$            3,410.00$            8,410.00$            

Totals 81,000.00$         894,066.00$        975,066.00$        

Estimate
Total Project 

Portable Gas Turbine Refurbishment
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Present Worth Analyses 
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