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1.0 Introduction 

On October 28, 2010, The Air Quality Division (AQD) of Michigan’s Department of 
Environmental Quality issued Permit No. 175-10 to Detroit Metropolitan Wayne County Airport 
(DTW) for the installation of a natural gas-fired turbine (EU-Turbine) at the DTW Powerhouse. 

Regarding EU-Turbine, Permit No. 175-10 specifies that “The permittee shall not operate EU-
Turbine unless a malfunction abatement plan (MAP) as described in Rule 911(2), has been 
submitted within 180 days of initial start-up, and is implemented and maintained.  The MAP 
shall, at a minimum, specify the following:   

a. A complete preventative maintenance program including identification of the supervisory 
personnel responsible for overseeing the inspection, maintenance, and repair of air-
cleaning devices, a description of the items or conditions that shall be inspected, the 
frequency of the inspections or repairs, and an identification of the major replacement 
parts that shall be maintained in inventory for quick replacement.  

b. An identification of the source and air-cleaning device operating variables that shall be 
monitored to detect a malfunction or failure, the normal operating range of these 
variables, and a description of the method of monitoring or surveillance procedures.

c. A description of the corrective procedures or operational changes that shall be taken in 
the event of a malfunction or failure to achieve compliance with the applicable emission 
limits.” 

The purpose of this document is to summarize the malfunction abatement plan for the new DTW 
gas turbine.  Section 2.0 of this document provides a description of EU-Turbine.  Section 3.0 
summarizes the preventative maintenance program for the turbine and Section 4.0 summarizes 
turbine operating variables.  Section 5.0 summarizes corrective procedures. 
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2.0 Process Description 

The new DTW gas turbine is a Titan Model 130-20501A Axial gas turbine manufactured by 
Solar Turbines.  The gas turbine fires natural gas only and is nominally rated for a maximum 
heat input capacity of 145 MMBtu/hr.  The generator is rated for a maximum electrical load of 
15 MW at ISO Standard Day Conditions.  Additional specifications for the Titan turbine are 
summarized in Appendix A. 

In general, natural gas and combustion air are compressed and charged to the turbine combustor.  
The exhaust gases from the combustor pass through the power turbine.  The single shaft through 
the power turbine section of the unit also drives the electrical generator.  The turbine is equipped 
with Solar’s SoLoNOx dry NOx control system.  The emissions control is a lean premix 
combustion technology that is passive in nature and is effective provided that the turbine 
operating load and fuel/air mixture ratio are sufficient for the turbine to operate in SoLoNOx 
mode.

3.0 Preventative Maintenance Program 

3.1 Identification of Supervisory Personnel 

Overall supervision of the DTW Powerhouse is provided by: 

John Philbrook 
Power Plant Executive 
Detroit Metropolitan Wayne County Airport 
Building 611 
Detroit, Michigan  48242 
(734) 247-7146 

3.2 Description of Items to Be Inspected

The turbine is periodically inspected for the condition of individual turbine components as 
summarized in Appendix B. 

3.3 Frequency of Inspections 

The inspections to be conducted and the frequency of the inspections are indicated on the 
maintenance/inspection checklist included in Appendix B. 

3.4 Identification of Major Replacement Parts 

Replacement of turbine components is not part of the normal operation of the turbine.  Any 
major components that would need to be replaced would only be necessary in the case of 
catastrophic engine failure.  In addition, the turbine is overhauled on a periodic schedule.
Consequently, major replacement parts are not applicable to this unit. 
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4.0 Operating Variables 

The only operating variable for the Titan Model 130-20501A Axial gas turbine is the turbine 
operating load.  The SoLoNOx emissions control system will operate correctly provided that the 
turbine is operated at a load greater than 7.25 MW.  To ensure that turbine operation is 
maintained in SoLoNOx mode, turbine operators will ensure that the turbine load is maintained 
above 7.25 MW using the form included as Appendix C. 

5.0 Description of Corrective Procedures or Operational Changes 

In the case of a turbine malfunction, the process will be shut down immediately until corrective 
actions are taken.  If a malfunction occurs, information regarding the malfunction and the 
corresponding corrective action will be recorded on the form provided in Appendix D. 
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APPENDIX C 
TURBINE LOAD RECORDKEEPING FORM 



Turbine Operating Load Form
DTW Powerhouse (Bldg. 611)

EU-Turbine

Date Turbine Start Time Turbine Stop Time
Turbine Load

(MW) Initials
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Startup/Shutdown Plan 
Solar Titan 130-20501S Generator Turbine 

Detroit Metropolitan Wayne County Airport

Emissions will be minimized during startup and shutdown periods by performing a series 
of steps based on the recommendations of the turbine manufacturer, Solar Turbines, Inc. 

Startup is defined as the period beginning when fuel is first delivered to the 
turbine nozzles and ending when the turbine has reached a stable load setpoint.  
Turbine startup typically lasts approximately 30 minutes. 

Shutdown is defined as the period beginning when the fuel delivery rate begins to 
decline and ending when fuel delivery to the turbine is stopped.  Turbine 
shutdown typically lasts approximately 20 minutes. 

STARTUP SEQUENCE

1. Primary Mode – Fuel is delivered to the primary combustion nozzles within the 
turbine with flame in the primary zone only.  The mode is used to ignite the fuel, 
accelerate the turbine, synchronize the turbine and generator at a no-load state, 
and to operate the turbine at low loads.  Duration is approximately 15 minutes. 

2. Lean-Lean Mode – Fuel is delivered to both the primary and secondary 
combustion nozzles, with flame in both the primary and secondary zones, for 
intermediate load conditions.  Duration is approximately 5 minutes. 

3. Secondary Mode – Fuel is delivered only to the secondary combustion nozzles, 
with flame in the secondary zone only.  The transition mode is necessary to 
extinguish the flame and purge the primary zone, prior to reintroduction of fuel 
into what becomes the primary premixing zone.  Duration is approximately 2 
minutes. 

4. Premix Mode – Fuel is delivered to both the primary and secondary combustion 
nozzles, with flame in the secondary zone only.  Approximately 10 minutes is 
required to reach baseload conditions and for full utilization of the dry, SoLoNOx 
burner system.  Premixing of fuel and combustion air in the SoLoNOx system 
results in flame cooling and, consequently, lower NOx emissions.  Full load 
operation in premix mode generally results in lower emissions of all constituents. 

SHUTDOWN SEQUENCE

During the shutdown sequence, fuel delivery to the primary and secondary 
combustion nozzles is gradually decreased to minimize thermal shock to the 
combustion zone equipment.  The cooling stage continues for approximately 20 
minutes before fuel delivery is discontinued so that combustion, and associated 
emissions, are halted. 


