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1. RESPONSES TO THE NMED
The NMED posed the following questions regarding the emissions control options Harvest presented for the
turbines and engines located at the Kutz Canyon Processing Plant.

NATURAL GAS FIRED SIMPLE CYCLE TURBINES
i. Provide details of the Good Combustion Practices utilized at the plant including routine inspections,
maintenance and training schedules. It is unclear if these practices are fully optimized or conform to permit
conditions alone.
Harvest complies with the periodic testing pursuant to A205.A. in order to monitor NOX and CO emissions and
A205.D for Maintenance and Repair Monitoring of the current Title V operating permit, P097-R3. A copy of the
current SSM Plan includes maintenance and inspection schedules and is included within Appendix B.
Harvest implements good combustion practices as prescribed by the manufacturer and required permit
conditions. These include, but are not limited to:
-

Manufacturer recommended maintenance
Training of personnel in proper equipment maintenance and operations
Routinely scheduled inspections
Overhauls as required or recommended by the manufacture
Use of pipeline quality natural gas

i. Provide vendor specifications for the Solar SoLoNOX (i.e., Dry Low NOX (DLN)) combustion technologies to
include the guaranteed NOX emission rates used in cost analysis, the cost information, recommendations,
and equipment specifications for the turbine control estimates.
These are included in Appendix A.

ii. How will upgrading the turbine combustors with Solar SoLoNOX affect the turbine capacities and the
emission rates of NOX and CO?
According to documentation received from Solar, the SoLoNOX unit would reduce the NOX exhaust concentration
to 15 ppm. According, to AP-42, CO emissions would be increased from the implementation of this control, but
Solar has not provided any guidance on the magnitude of the emission increase.1

iii. Provide the statement by the turbine vendor stating why water injection is not technically feasible for these
units.
This is included in Appendix A.

1

AP-42 Section 3.1.4.2 Stationary Gas Turbines, Control Technologies, Dry Controls.
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iv. Provide supporting data and information for the determination that Selective Catalytic Reduction (SCR)
systems are a technically infeasible control measure. Please consider and discuss temperature control
devices and catalysts with higher operating temperatures (e.g., zeolites). Additionally, provide clarifying
information regarding the additional energy demand SCR would require and expansion of current power
generation capacity. Provide a cost analysis if this determination is based on cost and not technical
feasibility.
This is included in Appendix A. SCR is not supported by Solar and neither are other proposed technologies –
Solar only supports the use of SoLoNOX for emission reductions on their turbines. Kutz would also need to install
additional sources of electricity to meet the power demand required to support SCR.

v. Please consider and include a discussion on limiting turbine operating hours or shutting down turbines
that are no longer needed to reduce emissions.
Harvest cannot commit to decreasing turbine capacity as the facility has contractual obligations to process
specific amounts of gas. Shutting down units or limiting hours of operation would reduce the facility’s capacity
and have substantial effects on both producers and consumers of natural gas. Decreases in the maximum
capacity could impose a strain on facilities located in the San Juan and this is not something that Harvest can
commit to.

vi. Include a discussion of additional control measures for NOX emissions including catalytic combustion and
DLN technology available from other manufacturers. A four-factor analysis should be completed for all
technically feasible options.
Solar has communicated to Harvest that the only appropriate technology for their turbines is SoLoNOX. Other
technologies are not supported by the manufacturer and could impose a serious threat to equipment operation
and lead to issues in the future that could lead to more frequent malfunction events. All other DLN technologies
are considered technically infeasible for these turbines.

vii. Provide the electronic spreadsheets used for control technology cost calculations.
These have been provided to the NMED.

TWO STROKE LEAN-BURN ENGINES (2SLB)
i. Provide details of the Good Combustion Practices utilized at the plant including routine inspections,
maintenance and training schedules.
Harvest complies with Maintenance and Repair Monitoring pursuant to A201.A. and Period Emissions Testing
pursuant to A201.B. of the current Title V operating permit, P097-R3. A copy of the current SSM Plan includes
maintenance and inspection schedules and is included within Appendix B.
Harvest implements good combustion practices as prescribed by the manufacturer and required permit
conditions. These include, but are not limited to:
-

Manufacturer recommended maintenance
Training of personnel in proper equipment maintenance and operations
Routinely scheduled inspections
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-

Overhauls as required or recommended by the manufacture
Use of pipeline quality natural gas

ii. Please consider and include a discussion on the feasibility and cost of technology that limits engine capacity
to reduce NOX emissions. Also evaluate limitations on engine operating hours or shutting down engines that
are no longer needed to reduce emissions.
Harvest cannot commit to decreasing engine capacity as the facility has contractual obligations to process specific
amounts of gas. Shutting down units or limiting hours of operation would reduce the facility’s capacity and have
substantial effects on both producers and consumers of natural gas. Decreases in the maximum capacity could
impose a strain on facilities located in the San Juan and this is not something that Harvest can commit to.

iii. Please consider and include a discussion on the feasibility of replacing the 2SLB engines with commercial
electric powered compressors.
40 CFR 51 Appendix Y, states the following: “We do not consider BART as a requirement to redesign the source
when considering available control alternatives. For example, where the source subject to BART is a coal-fired
electric generator, we do not require the BART analysis to consider building a natural gas-fired electric turbine
although the turbine may be inherently less polluting on a per unit basis.” Moreover, there are concerns
regarding the power supply in the San Juan Basin that present some major obstacles in converting these units to
electric. This option is therefore not considered.
iv. Consider and include a discussion of variations of Clean Burn Technology (CBT) used to reduce NOX
emissions that may be less expensive than the full CBT packages proposed. Please include cost and
efficiencies in analysis.
There is limited manufacturer support available to provide input on the potential effect installation of these
controls could have on the engines. As such, a third‐party control vendor with significantly less unit‐specific
experience and familiarity would need to be employed to install this control. Harvest is concerned that the
addition of this control equipment by a third‐party vendor could negatively affect the units and ultimately be
operationally detrimental due to their limited historical knowledge of the engines. Despite the potential
drawbacks to installation of CBT control on these units discussed above, 2SLB engines are mechanically capable
of being retrofit to support the combustor modifications and more sensitive air‐to‐fuel ratio controllers necessary
to employ CBT. Therefore, as stated in the original four factor analysis submitted to NMED it has been determined
that this method of NOX control is feasible for the 2SLB engines at Kutz. On 2SLB RICE, CBT is estimated to
achieve an 80 to 93% reduction in NOX emissions; however, this reduction is specific to each engine and typical
loading.
As the units at Kutz Canyon are two-stroke lean burn engines (2SLB), the technology for reducing NOX emissions
are limited. Harvest has requested additional vendor support regarding Clean Burn Technologies (CBT) and is
currently still waiting on a response to determine if any other package options would be viable technology for
these units.
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v. Provide vendor quotes and estimates that include equipment specifications, installation cost information,
recommendations, as well as operation and maintenance costs for the engine control estimates in section 3.
Harvest has requested additional vendor support regarding Clean Burn Technologies (CBT) and is currently still
waiting on a response for these units.
The cost estimate assumes that the CBT control will reduce NOX emissions by 80%, per the EPA’s Alternative
Control Techniques document on NOX emissions from stationary RICE.2

Provide the technical justification and basis that supports the determination that Clark HRA-8 2SLB are
poorly suited for SCR controls resulting in technical complications and unreliable operation. When would
the engine control vendor contacted recommend this control?
Harvest has requested additional vendor support regarding SCR and is waiting on a response. Please refer to the
discussion within the four-factor analysis section 2.2.2.3. Selective Catalytic Reduction.
For engines that typically operate at variable loads, such as engines on gas transmission pipelines, an SCR system
may not function effectively, causing either periods of ammonia slip or insufficient ammonia to gain the reductions
needed.3 Kutz does typically operate with variable loads; therefore, the facility expects to have periods of ammonia
slip or insufficient ammonia.
In order for the chemical reactions necessary for SCR to occur effectively, the exhaust streams injected with the
reagent must be fairly oxygen rich. The exhaust oxygen levels for 2SLB engines are sufficient to support these
reactions; therefore, this technology can be used on lean-burn engines.
AP-42 Section 3.2 does list SCR as an available control technology for 2SLB engines; however, the RBLC does not
identify SCR as a control for these specific engine models.4 This is likely because there is limited operating
experience to date with the use of SCR on 2SLB RICE. Additionally, there is historical precedent that installation
of SCR on 2SLB engines can result in significant technical complications, including a necessity to derate the engines
and unreliable operation post-retrofit. The engines at Kutz are currently de-rated to account for the altitude of
the facility. It is not operationally appropriate to de-rate the units further, as would be necessary if SCR control is
implemented.
An engine control vendor contacted indicated that the Clark HRA-8 model of engines are poorly suited for
installation of SCR controls and they do not typically recommend this for control due to the availability of more
suitable options, such as CBT. The control vendor stated that significant challenges would need to be overcome to
install this equipment on the units. Primarily, the poor air-to-fuel ratio employed in these units will make it
difficult to regulate the SCR and greatly affect the NOX reduction capability out of the engine. Additionally, a
turbocharger and intercooler would need to be installed in the units to support the SCR equipment. As SCR control
technology is not listed in the RBLC tables for 2SLB engines, has not been a proven as an effective method of
controlling NOX, and has significant operating challenges, Harvest has determined this control is technically
infeasible for the Clark HRA-8 engines at Kutz.

2

U.S. EPA, Office of Air Quality Planning and Standards, “Alternative Control Techniques Document – NOX Emissions from

Stationary Reciprocating Internal Combustion Engines”, EPA‐453/R‐93‐032, Section 5.2.5.4, July 1993
3 U.S. EPA, AP-42, Section 3.2, "Natural Gas-Fired Reciprocating Engines"
4 Ibid.
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vi. Please provide more information on what could be done to improve the poor air to fuel ratio for SCR to
work properly, including the installation of a turbo charger and intercooler. Provide vendor quotes and
specifications received on installing SCR for these engines, if any.
Please refer to the discussion within the four-factor analysis section 2.2.2.3. Selective Catalytic Reduction.
The Clark HRA-8 model of engines are poorly suited for installation of SCR controls and the vendor does not
typically recommend this for control due to the availability of more suitable options, such as CBT. The control
vendor stated that significant challenges would need to be overcome to install this equipment on the
units. Primarily, the poor air-to-fuel ratio employed in these units will make it difficult to regulate the SCR and
greatly affect the NOX reduction capability out of the engine. Additionally, a turbocharger and intercooler would
need to be installed in the units to support the SCR equipment. As SCR control technology is not listed in the RBLC
tables for 2SLB engines, has not been a proven as an effective method of controlling NOX, and has significant
operating challenges, Harvest has determined this control is technically infeasible for the Clark HRA-8 engines at
Kutz.

vii. Provide the electronic spreadsheets used for control technology cost calculations.
These have been provided to the NMED.
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From: Joey Guillen [mailt o :Guillen Joey@sola rturbines.com)
Sent: Monday, February 17, 2020 11:06 PM
To: Monica Smith <msmith@harvestmidstream.com>
Subject: [EXTERNAL) RE: Harvest - 4 Factor San Juan and Kut z
HI Monica,
Please see t he attached Product Info Letters {PIL} and Spec Sheets on bot h t he Centau r Generat or Set and Compressor set. As w ell as combust ion t echnology.
As far as w et NOx systems go, it is clearly stat ed on our spec sheet s w e no longer offer this technology. It is an out dat ed t echnology that requ ires more parts, maintenance and
extrem ely clean w at er which equals add it ional cost for ou r customer and does not preform as w ell as ou r current SoLoNOx t echnology. Inst ead w e continue t o improve on t his
t echnology and pass the savings along t o our cust omers from having t o maint ain add it ional sy st ems t hat do not do as w ell in lowering emissions.
Solar's current st ance on SCR's is on a case by case business. However as w e are not SCR manufactu rers w e w ill currently not w arranty or m aintain t hese systems. Being that there
are too many ways to const ruct t hese t ypes of systems or st andardize them based on customer needs, it makes it a d ifficult avenue for our company t o pursue. We stand firm on
our SoLoNOx technology being t he best solut ion t o low er emissions. It's the most environmentally f riendly, cost effect ive and quickest way t o reduce emissions.
FYI I'll be in the FCA office tomorrow morning if you'd like t o chat about it . Let me know if this helps. I think I may need to prov ide you w it h perform ance r uns t o show the
emissions guarant ees m entioned. How ever I was w aiting t o get some clarification from one of our applications engineers before I send that information over.
Thanks!

Cheers,
Joey Guillen
CS - Account Manager
Domestic West Odessa
504-343-0734
0 432-688-8010
Guillen_Joey@SolarTurbines.com
Solar Turbines Inc.

c
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Harvest Four Corners LLC
Start Up, Shut Down and Maintenance
Emissions Minimization Plan
INTRODUCTION
This document constitutes the startup, shutdown and maintenance (SSM) emissions minimization
plan used by Harvest Four Corners LLC (HFC) to comply with the requirements of the New
Mexico Administrative Code (NMAC), Paragraph 20.2.7.14(A). Using work practice standards
and good air pollution control practices, this plan is designed to minimize emissions from
reciprocating internal combustion engines (RICE), turbines, compressors and other associated
equipment during routine or predictable startups, shutdowns, and maintenance.
HFC is required to maintain this plan at the location authorized by the permit, at the facility, or at
the nearest occupied facility, and to provide the plan to the New Mexico Environment Department
(NMED) upon written request (see NMAC, Paragraph 20.2.7.14(B)).
Routine or predictable SSM emissions are considered to be a normal part of the operation of RICE,
turbines, compressors and associated equipment. The RICE and turbines produce combustion
emissions as a part of their operation. The NMED Air Quality Bureau has determined, however,
that combustion SSM emissions from RICE and turbines cannot be accurately quantified
(telephone call to Bobby Myers from Richard Goodyear, Ned Jerabek and Sandra Duque on
December 2, 2009).
The RICE and turbine startup combustion emissions are not quantifiable because combustion
emissions rates during warm-up periods are unknown. Also, the warm-up periods vary in
duration depending on atmospheric conditions and the makes and models of the equipment. It
is estimated, however, that the warm-up periods for the HFC equipment are very short
(typically much less than 0.5 hours). And any excess combustion emissions associated with
startups are offset by the periods of zero emissions when the units are not operating.
The RICE and turbine shutdown combustion emissions rates are also unknown. However,
since the fuel flow is stopped instantaneously at shutdown, it is estimated that emissions above
those permitted for steady-state operation are negligible, if they occur at all.
Natural gas can be vented to the atmosphere as SSM emissions during startups, shutdowns and
maintenance of the RICE, turbines, compressors and piping associated with the station. SSM
emissions from the RICE and turbines result from the blowdowns of motive gas used to drive
components during startups and/or shutdowns. SSM emissions from the compressors occur when
high pressure gas is used to purge air from the compressors and associated piping prior to startups.
Also, after shutdowns, high pressure gas in the compressors and associated piping is released to
atmosphere as a safety precaution. Gas is also vented prior to some maintenance activities as a
safety precaution.
SSM emissions from the turbines, compressors and associated piping are quantifiable. The
quantity of natural gas vented during depressurizations ("blowdowns"), purgings or rePage 1
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pressurizations are fixed volumes. These volumes, together with the gas compositions and
number of ventings, can be used to estimate emissions.
It is important to note that the HFC startup and shutdown procedures identify actions to be
taken in the event of malfunctions.
EMISSIONS MINIMIZATION
RICE
RICE combustion emissions during startup and shutdown are minimized by following the HFC
written startup and shutdown procedure (see the current version of the System Integrity Plan,
Element 9 – Operations, Procedure Number FCA-FCC-OPS-001).
Combustion emissions are minimized by ensuring the RICE are properly maintained in
accordance with the maintenance schedule shown as Table 1.
To protect the RICE and minimize malfunction emissions, the RICE are equipped with devices
to monitor engine speed (rpm), vibration, liquid levels, and selected temperatures and
pressures. Operators periodically check and record these values (approximately eight times
per month). The RICE are designed to automatically shutdown if any of these parameters
deviate from the normal operating range. The set points for automatic shutdown vary
depending on the engine make and model. Operators periodically check/adjust these set points
(approximately once every six weeks). When a RICE is shutdown (either automatically or
manually) due to a malfunction, it is not returned to operation until the cause of the malfunction
has been identified and corrected.
Examples of the various forms used by operations to record RICE data are provided at the end
of this document. Before using these forms, to ensure the most recent version is being used,
copies should be obtained from operations.
Turbines
Turbine combustion emissions during startup and shutdown are minimized by following the
HFC written startup and shutdown procedures. As operations vary from facility to facility
based on the particular design of the turbines, there are typically site-specific startup and
shutdown procedures. These site-specific procedures are available at the facilities.
Combustion emissions are minimized by ensuring the turbines are properly maintained in
accordance with the maintenance schedule shown as Table 2.
To protect the turbines and minimize malfunction emissions, the turbines are equipped with
devices to monitor engine speed (rpm), vibration, liquid levels, and selected temperatures and
pressures. Operators periodically check and record these values (approximately five times per
week). The turbines are designed to automatically shutdown if any of these parameters deviate
from the normal operating range. The set points for automatic shutdown vary depending on
the turbine make and model.
Operators periodically check/adjust these set points
(approximately once every six months). When a turbine is shutdown (either automatically or
Page 2
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manually) due to a malfunction, it is not returned to operation until the cause of the malfunction
has been identified and corrected.
Venting
The emissions of natural gas vapors from blowdowns and purgings associated with the turbines,
compressors and associated piping are minimized by venting the smallest volumes of gas possible
to allow for safe operation and maintenance.

Page 3
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
M05
271
216

271
217
271

278

217
212

297

212

212

251

271

M08

X

Engine overhaul
Check for exhaust system
leaks / Repair as needed
Listen for Valve Train
audible changes / Repair
as needed
Check lubrication system
for leaks / Repair as
needed
Check the engine oil level
/ Repair as needed
Check the cooling system
for leaks / Repair as
needed
Check cooler louver
position (weather
dependant) / Repair as
needed

X

Check governor oil level
(note if oil must be added)
Monitor engine speed for
hunting / Repair as
needed
Inspect governor/throttle
linkage for wear / Repair
as needed
Lubricate governor/throttle
linkage friction points /
Repair as needed
Inspect governor/throttle
linkage for wear / Repair
as needed
Listen for audible changes
and vibration on Turbo
Charger / Repair as
needed

X

Inspect lube lines and
inlet-outlet piping for leaks
on Turbo Charger / Repair
as needed
Visual inspection of air
cleaner housing and filter
mounting on Air Intake
System / Repair as
needed

X
X
X
X
X

X
X
X
X
X

X

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
M08

270
203, 217, 204

258,204

271,203,204

M08

225,275,207,208,256

271,206,208,209

271,206,208,209,256

225,275,256

230,278,229,109

209,210,275

271,208,203

Inspect Pre-filters on Air
Intake System / Repair as
needed
Check fuel supply system
for leaks / Repair as
needed
Check crankcase oil level
/ Repair as needed
Engine Lubrication
System Oil pump - listen
for changes in noise &
vibration / Repair as
needed
Engine Lubrication
System Visual check of oil
cooler for leaks / Repair
as needed
Engine Lubrication
System Record Oil
Consumption
Jacket water pumpmonitor for changes in
noise or vibration Cooling
System / Repair as
needed
Check for leaks Cooling
System / Repair as
needed
Check coolant level
Cooling System / Repair
as needed
Air Cooling water pumpmonitor for changes in
noise or vibration Cooling
System / Repair as
needed
Check louver position
auxiliary equipment /
Repair as needed
Listen for changes in
noise or vibration auxiliary
equipment / Repair as
needed
Check for oil leaks Lower
End (crankcase) / Repair
as needed

X
X
X
X

X
X

X

X
X

X

X
X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
253,254,258,214

M08

Monitor for changes in
noise and vibration Lower
End (crankcase) / Repair
as needed
Visual inspection of the
foundation / Repair as
needed

X
X

Record Weekly (Trend Program)
M08
M08
M08

M08
M08

M08

M08

M08

M08
M08
M08

M08

M08

M08

Record Engine speed /
Repair as needed

X

Record Manifold pressure
/ Repair as needed
Record Fuel gas supply
pressure / Repair as
needed
Record Ambient
Temperature / Repair as
needed
Record Manifold Temp /
Repair as needed

X

Record lntercooler Aircooling water temperature
Inlet & Outlet / Repair as
needed
Record Air filter
differential pressure /
Repair as needed
Record Engine oil
pressure / Repair as
needed
Record Blower oil
pressure (if Applicable) /
Repair as needed
Record Unit shutdowns /
Repair as needed
Record Engine oil filter DP
(if Applicable) / Repair as
needed
Record Jacket water
pressures (If applicable) /
Repair as needed
Record Engine oil
temperature Inlet & Outlet
/ Repair as needed
Record Crankcase
pressure / Repair as
needed

X
X
X
X
X
X
X
X
X
X
X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
M08

M08

M08

M08

M08

MO8

No downtime required

No downtime required

M08

No downtime required
M07

M07

Record Jacket water temp
Inlet & Outlet / Repair as
needed
Record Turbo exhaust
inlet & outlet temperature /
Repair as needed
Record Oil Cooler J.W.
Inlet & Outlet
temperatures / Repair as
needed
Record Oil Cooler Oil
Temperature Inlet &
Outlet Temperatures /
Repair as needed
Record Ariel Coolers Inlet
& Outlet temperatures
(Oil, Jacket water, Air
cooling water) / Repair as
needed
Record Fuel system filter
Dp (If applicable) / Repair
as needed
Trend the monthly
readings from the
turbocharger / Repair as
needed
Trend the weekly
operating data for the air
intake differential on Air
Intake System / Repair as
needed
Trend the weekly
operating temperatures
for the coolers (Jacket
Water, Oil coolers, turbo
intercoolers, etc.) / Repair
as needed
Trend oil consumption /
Repair as needed
Take oil sample (oil
analysis) Engine,
compressor
Trend oil analysis reports
Engine, compressor /
Repair as needed

X
X
X

X

X

X
X

X

X

X
X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Harvest Four Corners, LLC
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Version 2
October 25, 2013

Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

M07

M07

M00

291

M01,253,254,216

M02,M05,291,204,209,227,222

M02,M05,291,204,209,227,222

M02,M05,291,204,209,227,222

M02,M05,291,204,209,227,222

291

M02,M05,291,204,209,227,222,248,250,247,249,273

Trend oil cooler weekly
temperature readings
Engine Lubrication
System / Repair as
needed
Trend daily/weekly
operating data / Repair as
needed
Grease fans & gearbox
bearings auxiliary
equipment / Repair as
needed
Power cylinder vibration
analysis -A Type
Inspection / Repair as
needed
Power cylinder
Compression Pressure
test / Repair as needed
Inspect Valve Train pivot
& valve contacts. rocker
arm assy., etc. / Repair as
needed
Set Valve Train valve
clearance High Speed /
Repair as needed
Replace Exhaust system
02 sensors (if applicable)
(High Speeds) / Repair as
needed
Check operation of
Air/fuel ratio controls (if
applicable) and tube
linkage.(waste gate, etc.) /
Repair as needed
Vibration Analysis -A Type
Inspection on Turbo
Charger / Repair as
needed
Check ignition timing with
a manual light to verify
remote timing indicator (if
applicable) / Repair as
needed

X

X
X

X
X
X
X
X

X

X

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Harvest Four Corners, LLC
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Version 2
October 25, 2013

Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

291

M02,M05,291,204,209,227,222

291

291

291

291

291

M02,M05,216,253,204,208,209,222,227,291

M02,M05,291,204,209,227,222,248,250,247,249,273

M02,M05,291,204,209,227,222,248,250,247,249,273

M02,M05,291,204,209,227,222,248,250,247,249,273

Electrical system analysis
(primary & secondary
Ignition system) -A Type
Inspection / Repair as
needed
Replace Spark plugs on
Ignition system / Repair
as needed
Oil pump vibration
analysis- A Type
Inspection Engine
Lubrication System /
Repair as needed
Jacket water pump
vibration Analysis- A Type
Inspection Cooling
System / Repair as
needed
Air cooling water pump
vibration analysis- A Type
Inspection Cooling
System / Repair as
needed
A Type Inspection an fan
bearings & motors
auxiliary equipment /
Repair as needed
Main frame vibration
analysis A Type
Inspection Lower End
(crankcase) / Repair as
needed
Measure Power cylinder
valve recession High
speed 4 cycle / Repair as
needed
Clean ignition system
spark plug seating surface
& threads / Repair as
needed
inspect secondary wiring
and connectors on Ignition
system / Repair as
needed
Inspect and clean coil on
Ignition system / Repair
as needed

X

X

X

X

X

X

X

X

X

X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
M02,M05,291,204,209,227,222,248,250,247,249,273

M02,M05,291,204,209,227,222,248,250,247,249,273

M05

M03

M08,271

M08,273

291

291

291

M03

M03,M05,216,253,204,208,209,222,227,291

Inspection & cleaning of
all exposed connections
on Ignition system /
Repair as needed
Load test batteries (if
applicable) / Repair as
needed
Verify operation of the Oil
temperature control
system Engine Lubrication
System / Repair as
needed
Coolant analysis Cooling
System / Repair as
needed
Inspect air lines and
tubing Starting system /
Repair as needed
Inspect all engine/skid
mounted conduit and
junction boxes for integrity
/ Repair as needed
Power cylinder Inspection
& measurement -B type
Inspection / Repair as
needed
B Type Inspection: Piston
pin, rod pin, crank bearing
clearances & cylinder flow
test Lower End
(crankcase) / Repair as
needed
Main, Rod bearing & pin
bushing clearance check
or B type inspection
Lower End (crankcase) /
Repair as needed
Field clean Catalytic
converter / Repair as
needed
Inspect Valve Train lifters,
lifter carriers, cam
followers, push rods, cam
lobes & lube lines / Repair
as needed

X
X

X

X
X
X

X

X

.

X

X

X

X

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Version 2
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

291,M03,M05

291,M03,M05

291,M03,M05

291,M03,M05

M02,M05,291,204,209,227,222,248,250,247,249,273

M03,M05,291,204,209,227,222,248,250,247,249,273

M03,M05,291,204,209,227,222,248,250,247,249,273

M02,M05,291,204,209,227,222,248,250,247,249,273

Inspection of the power,
compressor wheels &
nozzle ring (bore scope or
visual) - B type inspection
on Turbo Charger (Low
speed only) / Repair as
needed
Inspect Air outlet
passages on Turbo
Charger for oil carry over
/ Repair as needed
Inspect belt and pulley
condition (if
applicable) Gear or
Belt Driven Blower /
Repair as needed
Internal inspection of
gears Gear or Belt Driven
Blower (if applicable) /
Repair as needed
Inspect all Ignition system
primary wiring
connections for tightness
/ Repair as needed
Inspect mechanical
drive and coupling (if
applicable) on Ignition
system / Repair as
needed
Clean electronic
components of dust
and contaminants on
Ignition system / Repair
as needed
Clean and inspect
magnetic pickups and
cables, check
clearances on Ignition
system / Repair as
needed

X

X

X

X

X

X

X

X

X

M03,M05,291,204,209,227,222, 248,250,247,249,273

Inspect natural gas fuel
carburetor diaphragms for
cracks and replace if
needed

X

M03,M05,291,204,209,227,222,248,250,247,249,273

Change Governor Oil /
Repair as needed

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Harvest Four Corners, LLC
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Version 2
October 25, 2013

Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

M03,M05,291,204,209,227,222,248,250,247,249,273

Check idle and high
speed settings Governor
(speed control) / Repair
as needed

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

M03,204,291

M03,207,291,256

M03,207,291,256

M03,282,291

M03,291,203

M03,240,254,291

M03,240,254,291

M03,240,291

M03,240,291

M03,291

Test oil header relief
valves Engine
Lubrication System /
Repair as needed
Inspect drive
sprockets/pulleys
and gears/belts
Cooling System /
Repair as needed
Inspect and adjust drive_
chain/belts if needed
Cooling System / Repair
as needed
Perform a visual
inspection of the fan
blades for cracks.
auxiliary equipment /
Repair as needed
Service crankcase
breather Lower End
(crankcase) / Repair as
needed
Visual inspection of the
cylinder liner from the
bottom Lower End
(crankcase) / Repair as
needed
Thrust bearing clearance
check Lower End
(crankcase) / Repair as
needed
Torque foundation bolts /
visual inspection and
check torque Lower End
(crankcase) / Repair as
needed
Crankshaft deflection
test/soft foot / Repair as
needed
Inspect crankcase
pressure relief doors /
Repair as needed

X

X

X

X

X

X

X

X

X

X

X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Harvest Four Corners, LLC
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Version 2
October 25, 2013

Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

M03,291

Inspect low oil flow areas
in the sump for metal
particles / Repair as
needed

X

M03,291

Inspect for missing or
loose bolts Lower End
(crankcase) / Repair as
needed

X

5 Year

Reciprocating Engine
& Compressor
Maintenance Item

Condition
Based

Downtime Code

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Monthly

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

M03,291

M03
M00
M00

M00

M03

M03

M03

M06

253

255

Inspect internal iube oil
hoses, tubing, piping, etc.
Lower End (crankcase) /
Repair as needed
Maintain starting air
distributor / Repair as
needed
Test vibration shutdowns /
Repair as needed
Check accuracy of all
gauges / Repair as
needed
Test all unit shutdowns,
interlocks, remote
monitoring equipment,
temperatures, pressures,
flows etc. / Repair as
needed
Observe unit for proper
operation during a startup
cycle / Repair as needed
Observe unit for proper
operation during a shut
down cycle / Repair as
needed
Megger primary wiring on
Ignition system / Repair
as needed
Rebuild fuel supply
regulators Fuel Delivery
System / Repair as
needed
Replace Power cylinder
heads 4 cycle / Repair as
needed
Chemical Wash Catalytic
converter - if converter
has been contaminated /
Repair as needed

X
X
X
X

X

X
X
X
X
X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Version 2
October 25, 2013

Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
251
271

No downtime required

291,232

M05,291,204,209,227,222,248,250,247,249,273

M03,M05,291,204,209,227,222,248,250,247,249,273

M02,204,291

205,291

M05,204,291,258

M05,M02,232

M05,M01,232,204,291

No downtime required

207,210,291

Rebuild Turbo charger /
Repair as needed
Rebuild Gear or Belt
Driven Blower / Repair as
needed
Replace Pre-filters on Air
Intake System / Repair as
needed
Clean Intercooler Air &
Jacket water passage
tubes / Repair as needed
Rebuild mechanical drive
components (if applicable)
on Ignition system /
Repair as needed
Replace Fuel Delivery
System fuel line check
valves on Lean Burns
based on cylinder
performance / Repair as
Clean
neededStrainers Engine
Lubrication System /
Repair as needed

X
X
X
X
X

X

X

X

X

Clean & rod oil cooler
Engine Lubrication
System / Repair as
needed

X

Rebuild oil pump Engine
Lubrication System /
Repair as needed

X

Change Crankcase Oil
Engine Lubrication
System / Repair as
needed
Service oil filters Engine
Lubrication System /
Repair as needed
Oil analysis Alarms will be
communicated to the
location from analysis
company Engine
Lubrication System /
Repair as needed
Rebuild Air cooling water
pump Cooling System /
Repair as needed

X
X

X

X
X

X

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

Condition
Based

5 Year

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

X

X

Engine
M05,291,207,208

291

Rebuild Jacket water
pump Cooling System I
Repair as needed
Rebuild gearbox, fan shaft
bearings, gearboxes
auxiliary equipment /
Repair as needed

X

M05,291

Pull and inspect all crank
bearings Lower End
(crankcase) / Repair as
needed

X

M05,291

Pull and inspect all main
bearings Lower End
(crankcase) / Repair as
needed

X

257

Service In-Line oil
injection for starter air
supply Starting system /
Repair as needed

X

257

Air starters - flywheel
mounted - refer to OEM
maintenance guidelines. /
Repair as needed

X
Compressor

Items marked with * are included with the driver on integral units
M05,241

Compressor Overhaul /
Repair as needed

X

Inspect tubing, divider
blocks, pumps & rupture
disks for leaks / Repair as
needed

X

275,256,272

*Jacket water pressure /
Repair as needed

X

256 207 272

*Jacket water temperature
I Repair as needed

X

*Ambient temperature /
Repair as needed
Check for gas leaking
from the packing vent /
Repair as needed
Check for pressure
venting from crankcase
breather (separable) /
Repair as needed
Check for and repair
coolant leaks / Repair as
needed

X

227,262,263,264,265,000,000

278,207,210,205,282
263,270

263 270

271

X
X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

271,206,208,209,256

Check Jacket water level /
Repair as needed

X

Record shutdowns /
Repair as needed
Listen for audible changes
and vibration / Repair as
needed
Verify proper operation of
on-skid scrubber dump
valve / Repair as needed

X

5 Year

X

Condition
Based

Check crankcase oil level
/ Repair as needed

Bi-Annual

221,217 222

Annual

X

Semi-Annual

271,269,217,222,221

Check for and repair oil
leaks. Inspect tubing,
divider blocks, pumps &
rupture disks for leaks
(positive lobe and others)
/ Repair as needed

Quarterly

Reciprocating Engine
& Compressor
Maintenance Item

6 Week

Downtime Code

Monthly

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

No downtime required
261,262,264,265,266,291,267,268,M08

284,120,220

X
X
Record Weekly

101,102,230,274,272

Suction pressure(s) /
Repair as needed

X

261,230,101,274,272

Suction temperature(s) /
Repair as needed

X

103,109,274,272

Discharge pressure(s) /
Repair as needed

X

Discharge temperature(s)
/ Repair as needed
Compressor flow (mmcf/d)
if applicable / Repair as
needed

X

RPM / Repair as needed

X

Record oil pressure /
Repair as needed
Record oil filter differential
pressure / Repair as
needed
Record oil consumption
(crankcase gal. /pts per
day) / Repair as needed
Record oil inlet and outlet
temperature, / Repair as
needed
Positive lube pressure
(peak pressure/cycle) /
Repair as needed

X

230,261,274,272
261,101,102,109
204,208,209,222,227
258,204
258,204

271

245,223,205

204,208,209,222,227

X

X
X
X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
M08
278,207,210,205,282

Positive lubrication (gal or
pts. /day) / Repair as
needed
Ambient temperature /
Repair as needed

X
X

Items marked with * are included with the driver
M07

M07

M07

291

M03,M01,291,226

M03,M05,291,226

M03,M01,291,226

M03

M03

M03,M05,262,263,264,265,241,266,223

M03,M05,262,263,264,265,241,266

*Take oil sample for
analysis (Included with the
driver BLM) I Repair as
needed
Evaluate and trend oil
analysis data / Repair as
needed
Trend the daily/weekly
operating data / Repair as
needed
Perform an A type
vibration & performance
analysis / Repair as
needed
Check chock blocks and
piping supports for
tightness / Repair as
needed
Inspect foundation and
grout for cracks / Repair
as needed
Inspect sole plates for
winking and looseness.
Check that shims are in
place / Repair as needed
Jacket water Analysis
(may be included with the
driver) / Repair as needed
Review the jacket water
analysis report (may be
included with the driver) /
Repair as needed
*Visual inspection of
crosshead guides, bolts,
pins, and bushings for
signs of lubrication
problems, over heating,
etc / Repair as needed
*Measure & record
crosshead shoe to guide
clearance / Repair as
needed

X
X
X
X

X
X
X
X
X

X

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine
M03,M05,262,263,264,265,241,266

291

M03

M03,M05,262,263,264,265,241

M03,M05,262,263,264,265

M03,M05,262,263,264,265,241
M03,291,226

M03,291

M05,M03,291

M05,M03,267,291,241

*Measure & record
crosshead pin bushing
clearances / Repair as
needed

X

General visual condition
inspection of
compressor/driver
coupling for: cracks, loose
bolts, distorted disc packs,
key & key way, corrosion,
etc / Repair as needed

X

Lubricate
driver/compressor
coupling (if app, refer to
OEM) / Repair as needed
Inspect & torque
connecting bolts from the
crosshead guide housing
to the distance piece and
distance piece to crank
end compressor head
(cylinder) / Repair as
needed
Inspect the distance piece
internal tubing and/or pipe
connections such as
positive lube, packing
vent, drain, etc. / Repair
as needed
Check packing gland
torque / Repair as needed
Check that the distance
piece drain lines are clear
/ Repair as needed
Check mainframe holddown bolts torque / Repair
as needed
Perform a rod run out
(record results) / Repair
as needed
Visual inspection of
crankshaft for
discoloration, cracks,
(peens, dents, gouges,
etc) / Repair as needed

X

X

X

X
X
X
X

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

M05,M03,267,291,241

M05,M03,262,263,264,265,241,291

M05,M03,262,263,264,265,241,291

M05,M03,262,263,264,265,241,291

M05,M03,222,241,291

Visual check for metal
particles or other foreign
material in the crankcase
(cleanliness) / Repair as
needed
Visual check of main and
rod bearing edges for
discoloration / Repair as
needed
Visual check of
connecting rods for
discoloration, distortions
(peens, dents, gouges,
etc.) / Repair as needed
Measure the piston rod
diameter in the wear area
and just outside the wear
area and note any
anomalies such as
scratches, lubrication
deficiency, etc (record) /
Repair as needed
Visual check of the
auxiliary drive gears
and/or chains / Repair as
needed

X

X

X

X

X

291,M05,264,265,262,263,241

Visual inspection of
compressor cylinder walls
(for cracking, peeling,
gouges, wear, etc) /
Repair as needed

X

M03

Verify proper operation of
the pre-lube pump by
visually checking lube flow
from the bearing shells /
Repair as needed

X

280,271,204,222
M03

M00

Test oil system relief
valve(s) / Repair as
needed
Re-torque foundation
bolts / Repair as needed
Check the accuracy of all
temperature, pressure
and flow indication
equipment. Test ALL unit
shutdowns and interlock
devices. (Remote & local)
/ Repair as needed

X
X

X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

Engine

X

Condition based - should be performed if trends indicate the need for
replacement, or testing indicates the component should be removed for
inspection
M03,262,263,264,265

291

M03,M05,228,230,264,265,291

M03,M05,228,230,264,265,291

M05,228,230,264,265

M05,228,230,264,265,291

M05,M03,291,265,266,291

M05,M03,291,265,266,291

M03,117,291

M03,117

Cylinder I.D,
measurement (record) /
Repair as needed
Inspect the pressure
measurement bores for
foreign material (kiene
valve bores) Verify that
the kiene or other type
valves used for
performance analysis are
clear / Repair as needed
Visual inspection of the
piston at (differing metal)
contact points, ring lands,
rod and rod nut contact
points / Repair as needed
Measure & record piston
rod diameter (refer to
OEM specs) / Repair as
needed
Measure & record the ring
land width (refer to OEM
specs) / Repair as needed
Replace the rings and
rider bands / Repair as
needed
Visually inspect the rod to
crosshead and rod to
piston nuts anytime they
are exposed / Repair as
needed
Verify the piston to rod
and rod to crosshead
tightness / Repair as
needed
Visual inspection of
unloader plug and seating
surface / Repair as
needed
Verify proper operation of
the unloaders / Repair as
needed

X

X

X

X
X
X

X

X

X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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5 Year

Condition
Based

Bi-Annual

Annual

Semi-Annual

Quarterly

206,271,291

Service Crankcase
breather (refer to OEM) /
Repair as needed

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

Table 1
Reciprocating Engine & Compressor Maintenance Schedule (Continued)

5 Year

Condition
Based

Bi-Annual

271,284,120

Visual check of scrubber
sight glass (clean if
necessary) / Repair as
needed

Annual

Change oil filters / Repair
as needed

Semi-Annual

204,M02,291

Quarterly

M05,204,291

Rebuild (replace) oil pump
/ Repair as needed

6 Week

Reciprocating Engine
& Compressor
Maintenance Item

Monthly

Downtime Code

Daily/Weekly

Stand alone Larger date PM will include all smaller PM's

Engine

270,271,245,207,210,291

245,207,210,230

245,207,210
204,205,245
204,205

Visual check of gas
cooler(s) tube fins
(straighten if needed) /
Repair as needed
Clean gas cooler tube fins
(if needed) / Repair as
needed
Clean Jacket water cooler
tube fins / Repair as
needed
Clean oil cooler tube fins /
Repair as needed
Clean oil cooler tubes /
Repair as needed

X
X
X

X
X
X
X
X

Code 240 should be used for any failure of any unit component that is not identified and corrected as a result of any
routine, scheduled inspection or maintenance.
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System/Description – Air Filter

N/A

Each Air filter system shall be
equipped with a differential pressure
gage and these gages shall be located
in such a manner that they can be
read without climbing on equipment.
The differential pressure gage shall be
checked and the pressure recorded
during each regular station inspection.
(See Turbine BLM Scope for
maximum recommended DP on
different types of filtration)

X

N/A

Self cleaning air filtration systems –
check supply pressure and cycle
through the cleaning operation

X

N/A

Inspect for any oily or dirty deposits on
the air inlet screen, walls of the air inlet
duct, inlet guide vanes, etc. If oil or
dirty deposits are found, determine
where the contamination is coming
from and make the necessary repairs
required.

X

N/A

Verify Inlet air collector drain is closed
prior to start. Some units have an Inlet
Air collector drain that must be closed
during operation.

X

N/A

Inspect the air inlet screen for any
deterioration due to wires fretting
together.

X

N/A

Visual inspection of the forward end of
the compressor for any indication of
foreign object damage.

X

N/A

Thorough cleaning of the air inlet area

X

N/A

N/A

N/A

Some units have a #1 bearing seal
vent line from the air inlet to the
outside of the cubicle. This vent line
shall be inspected to ensure that it is
clear and not plugged in order to allow
the #1 seal to vent.
Inspect each filter system to insure air
is not bypassing the filter paper or
elements.
Clean the inside of the filter system
and this includes all ductwork,
transition pieces, etc., between the
filter house and turbine. Inspect for
paint cracking or peeling, oil, water,
dirt, etc.
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X

X

X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule

Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

N/A

Inspect engine-compressor variable
vane mechanism for wear. Check for
bent arms, loose linkages, and loose
bushings.

X

N/A

Inspect engine-compressor variable
vane mechanism for wear. Check for
bent arms, loose linkages, and loose
bushings. Check and calibrate IGV
activation system. (Where applicable)

X

N/A

Inspect IGV system for rust, dirt, sand,
etc. that may inhibit the IGV’s from
moving (Lockup) if applicable per
Solar Service bulletin 8.6/107

X

N/A

The bleed air valve shall be removed,
cleaned and checked for proper
operation.

X

N/A

Compressor water or solvent wash

X

N/A

Air Assist System (for Liquid Fuel) Remove the Y type filter strainer and
clean. Operate the Air Assist Pump by
itself and read the compressor
discharge pressure. The compressor
shall be disassembled, cleaned,
inspected and repairs made if
required. All solenoid-operated valves
shall be cleaned, inspected and an
operational check made. The check
valves shall be checked for operation
and leakage.

X

System/Description – Lubrication System

N/A

The turbine lube pressure shall be
checked and recorded during each
regular routine inspection to insure it is
operating between the recommended
values.

X

N/A

Any time a turbine is started locally or
has been shut down, the pre/post lube
oil pressure shall be checked to insure
it is operating between the designed
range, and the actual operating
pressure shall be recorded.

X
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40,000 Hours

X

System/Description – Air System

35,000 Hours

N/A

Replace and/or clean the filter paper
or elements when the differential
pressure becomes excessive, shows
any signs of damage or starts showing
signs of deterioration

30,000 Hours

Turbine & Centrifugal Compressor
Baseline Maintenance

Condition Based

Downtime Code

Annual

Semi-Annual

4,400 Hours

Quarterly

Monthly

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)

Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

System/Description – Lubrication System

N/A

N/A

The Delta P across the turbine oil filter
shall be checked during each regular
routine inspection and this pressure is
to be recorded. Typically, turbine oil
filters shall be replaced when the Delta
P across the filters has increased by
10 PSID above the normal running
Delta P with the new filter elements
(refer to OEM specifications) installed
or every 4,000 hours.
A visual inspection shall be made of
the quantity of vapor venting from the
oil tank vent stack during each regular
routine inspection. If the oil venting
starts increasing, and the source can’t
be identified, please call Equipment
Technology for Tier II support. If
applicable, check lube oil tank vent fan
for proper operation.

X

X

X

N/A

The oil mist eliminators and their
accumulator bottles shall be checked
during each routine inspection. The
Delta P across the oil mist eliminator
shall be checked to insure it is not
exceeding 6 inches of water and the
actual pressure shall be recorded. The
oil shall be drained from the bottle.
Under normal conditions, the quantity
of oil drained should not exceed
approximately one pint for every 24
hours of turbine operation.

X

N/A

Should the turbine oil temperature,
during normal operation, drop below
125 F, the temperature control valve
shall be checked.

X
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X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

N/A

The turbine oil tank level shall be
checked during each regular routine
inspection. The quantity of oil required
to fill the tank shall be recorded. Verify
proper operation of oil make up
system, if installed. On wet seal oil
systems, compressor seals are one
potential source of elevated oil
consumption.

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)

Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

X

N/A

Check servo oil filter “pop-up”
indicator, if so equipped; change filter
if popped.

X

N/A

Seal Oil System (if applicable) Check
degassing tank oil level and
temperature, as applicable. Check seal
oil sight glass to ensure that seal oil is
flowing. Check seal oil filter, record
differential pressure. Change filter if
differential pressure exceeds limits.
Check and record buffer air and buffer
gas DP across the filters; replace as
necessary.

X

Check overhead seal oil tank sight
gage
Dry Gas Seal System (if applicable)
Check seal gas and buffer air pressure
settings.
Drain buffer air coalescer and seal gas
coalescer.

X

N/A

Check the seal oil pressure & seal oil
DP

X

N/A

A turbine oil sample shall be taken
from the mid-range level of the oil tank
and sent to a laboratory for analyzing.
The results of these samples shall
determine bearing and shaft wear as
well as when turbine oil should be
replaced.

N/A
N/A
N/A
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X
X

X

40,000 Hours

Visual inspection of the oil cooler belts

35,000 Hours

N/A

30,000 Hours

X

Condition Based

N/A

All turbine oil hoses, both flex metal
and rubber, shall be inspected during
each regular routine inspection to
insure they are in good condition.
Inspect for sweating, cracks, friction
wear or any other discrepancies that
would warrant their replacement.

Annual

X

System/Description – Lubrication System

Semi-Annual

N/A

Any time a turbine has been down for
a period of time, the oil tank
temperature shall be checked to see if
the oil tank heater is maintaining the
proper temperature. During the
summer months, the heater thermostat
shall be set to maintain an oil
temperature of 60 F and shall be
increased to 100 F during the winter
months.

4,400 Hours

Turbine & Centrifugal Compressor
Baseline Maintenance

Quarterly

Downtime Code

Monthly

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)

Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

System/Description – Lubrication System

N/A

Each turbine oil cooler radiator fan
motor shall be inspected during each
regular routine inspection to ensure it
is operating properly. The fan speed
should be checked. If applicable, the
hydraulic motor shall be inspected for
any oil leakage. These systems must
be kept clean at all times.

X

N/A

Dry Gas Seal System (if applicable)
Check and record dry gas seal
leakage on each end of each
compressor, as applicable.

X

N/A
N/A

N/A

N/A

N/A

N/A

N/A

Inspect and test pre/post lube oil pump
and back up lube oil pump.
The low main oil pressure shutdownswitch and the pre lube pressure
switch shall be calibrated.
The turbine lube oil pressure
regulating relief valve shall be
calibrated to maintain the turbine oil
pressure in the recommended range
during normal running conditions (after
warm-up). (refer to OEM
specifications)
The pre/post (auxiliary) lube oil
pressure regulating relief valve shall
be calibrated.
The post lube timing circuit shall be
checked and calibrated to operate the
post lube pump for a pre-determined
time (typically) upon engine shutdown.
(Refer to OEM specifications)
The oil tank low oil level shutdown
switch shall be inspected and tested
for proper operation.
The high lube oil temperature shut
down-switch shall be inspected and
tested for proper operation.

X
X

X

X

X

X
X

N/A

Inspect and replace servo oil filters as
needed. Oil filter elements should be
replaced when visible contamination is
present, when differential pressure
“pop-up” indicator are popped, or when
differential pressure limits are
exceeded. Filters should be replaced
no less than annually.

X

N/A

If applicable, check oil cooler belt
tension. Check oil cooler louver
operation as applicable. Check oil
cooler core; clean as necessary.
Lubricate oil cooler fan shaft bearings.

X
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40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)
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Version 2
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X

N/A

Seal Oil System (if applicable) Inspect
and test pre/post seal oil pump and
back up seal oil pump, as applicable.
Check seal oil coalescer elements,
replace if necessary.

X

N/A

Check oil cooler louver operation as
applicable

X

N/A

Check oil cooler core; clean as
necessary

X

N/A

Check oil cooler electric motor
amperage and record

X

N/A

Lubricate oil cooler fan shaft bearings

X

N/A

Clean and inspect dry gas seal system
differential pressure regulating valves.

X

N/A

Dry Gas Seal System (if applicable)
Check and record seal gas and buffer
air coalescing filter differential
pressure.

X

N/A

Seal Oil System (if applicable)
Replace seal oil supply filters.

X

N/A

Seal Oil System (if applicable) Inspect
and clean seal oil trap inlet strainers.

X

Seal Oil System (if applicable)
Disassemble and rebuild seal oil traps.
Seal Oil System (if applicable) Clean
and inspect seal oil and buffer gas
differential pressure regulating valves.
Seal Oil System (if applicable)
Remove seal oil pump from accessory
drive (if installed). Inspect shaft splines
for wear or evidence of seal leakage.
Inspect accessory drive internally.
Reinstall seal oil pump using new
gasket.
System/Description – Start System

X

System/Description – Lubrication System

N/A
N/A

N/A

N/A

N/A

The start system shall be visually
inspected during each regular routine
station inspection. Insure the oil, which
lubricates the starter, is maintained by
observing the level through the oil
level sight glass or check fill level on
in-line injection lubricator. (Identify the
type of starter lubrication on your
application and follow the appropriate
OEM recommendations)
Check oil reservoir level in electro
hydraulic start systems
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X

X

X

X

40,000 Hours

N/A

Visual inspection of the cooler fins and
tubes and clean if necessary

35,000 Hours

Turbine & Centrifugal Compressor
Baseline Maintenance

30,000 Hours

Downtime Code

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Monthly

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)

Harvest Four Corners, LLC
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Version 2
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System/Description – Start System

N/A

Inspect starter clutch, if applicable, to
ensure lock-up in one direction and
free rotation in the other. This can be
performed with the starter in place.

N/A

Remove the starter assembly from the
turbine and inspect the teeth of both
the starter jaw and the clutch for any
excessive wear or damage. Inspect
starter clutch, if applicable, to ensure
lock-up in one direction and free
rotation in the other.

X

N/A

For electro hydraulic Pelton wheel
start system, change start system
filters. (If applicable)

X

N/A

Disassemble all starter gas valves,
clean, inspect and lubricate per Solar's
Maintenance Instruction Book. After
servicing each shutoff valve the valve
shall be tested for any leakage

X

N/A

Visually inspect starter gas seal.

X

N/A

Inspect and replace brushes on
electric starter (if required)

X

For electro hydraulic start system,
change start system filters.
For pneumatic start system, change
lube oil. Lube oil should be replaced
after 500 starts.

X

N/A
N/A

X

X

System/Description – Fuel and Combustion System

N/A

The fuel pressure supplied to the
turbine shall be checked during each
regular routine station inspection. The
actual operating pressure shall be
recorded.

X

N/A

Check the fuel gas filter DP and record
(where possible) At some locations it
may be necessary to service filters
more frequently and a regular
schedule shall be followed. Keeping
fuel filters cleaned is essential to the
operation of the turbines and the
prevention of serious damage.

X
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40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)
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System/Description – Fuel and Combustion System

N/A

Liquid Fuel and Dual Fuel System The fuel pressure being applied to the
liquid fuel pressure regulators shall be
read and recorded during each regular
routine station inspection. If this
pressure does not remain constant at
all times, the system shall be checked
with a suitable liquid leak detector
solution and all leaks stopped. Each
system has a volume bottle buried
underground and if necessary, this shall be

X

excavated and checked also.

System/Description – Liquid Fuel and Dual Fuel System
N/A

Check low-pressure fuel pump
operation, if installed.

X

System/Description – Fuel and Combustion System
N/A

Check high-pressure fuel pump for
leaks and noise.

N/A

Emission testing and reporting
(Quarterly or as required by permit)

X

N/A

Turbine Temperature Analysis on units
having individual T5 readings

X

N/A

N/A

N/A

N/A

On natural gas fired units the fuel
system volume tank shall be blown
down. If large quantities of condensate
or heavy oils are evident then the fuel
filter shall be inspected. If the fuel
quality is wet, the frequency of blowing
the tank down should be done often
enough to ensure that fluid does not
enter the engine.
Remove and inspect igniter torch
housing for cracks, excessive erosion;
inspect discharge tube for chafing
wear
Solenoid and diaphragm operated fuel
shutoff valves shall be disassembled,
cleaned and inspected. Each valve
shall be tested for bubble tight shutoff
after servicing and the required
records maintained. When servicing
these valves, reference the Solar
Maintenance Instructions or the
appropriate Solar Service Bulletin.
All fuel control valves shall be cleaned,
inspected, calibrated and tested as
specified by the manufacturer or
vendor maintenance instructions. The
required records of maintenance shall
be maintained.
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X

X

X

X

X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly

Table 2
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System/Description – Fuel and Combustion System

N/A

Liquid fuel pressure relief valves,
which are located between the fuel
pressure-reducing regulator and the
turbine skid, are to be inspected,
tested and records maintained. Relief
settings are as follows: LPG Fired
Units ----- 950 PSIG, Wide Range
Liquid Fired Units ------1250 PSIG
Each liquid fuel supply line from the
pipeline has an excess flow valve.
Each valve shall be inspected and
tested.

X

N/A

Inspect the ignition cable on each for
any fretting, broken porcelain
insulators or springs and insure all
connections are tight.

X

N/A

Inspect the igniter plug to insure it is
the proper type and prior to installing,
be certain the gap is properly adjusted.
The electrode gap should be .080 to
.100 inch.

X

N/A

Where torch ignition systems are in
service, the following shall be
inspected. ---- Solenoid operated torch
fuel valves shall be cleaned and
inspected. After servicing, they shall
be tested for bubble tight shutoff. The
torch igniter housing, nozzle assembly,
sleeve and gasket shall be inspected
and cleaned. Check for any erosion,
burn damage or plugged orifices. On
units, which ignite on liquid fuel, insure
the housing, torch igniter, is turned so
the spark plug enters from the top.
This is to prevent liquid fuel from lying
in the spark plug.

X

N/A

SoLoNOx Contaminants in the fuel
can block the fuel injector spokes to
cause improper fuel/air distribution and
high emissions. All fuel filters should
be inspected and the drain plugs on
the bottom of the main and pilot fuel
manifolds should be removed and
checked to see if any liquids are
present. Evidence of liquids in the gas
system indicates the fuel treatment is
inadequate and additional filtration or
fuel heater may be required.

X
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40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly
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System/Description – Fuel and Combustion System

N/A

SoLoNOx A fouled compressor
reduces mass flow and PCD and can
distort the airflow at the combustor
inlet. These conditions adversely effect
emissions. The compressor section of
the turbine should be borescoped
semi-annually to determine
effectiveness of cleaning and inlet air
filtration.

X

N/A

SoLoNOx
Remove and
inspect all injectors.

X

N/A

SoLoNOx T5 pattern should be
trended to identify any changes. A
change of 60ºF or greater from the
baseline on two or more
thermocouples should prompt further
investigation. If this T5 pattern
changes over time, plugged fuel
injectors, or combustor liner distress
may be the cause.

X

N/A

The pilot fuel system maintains flame
stability in non-SoLoNOx mode (below
50% load) and during load transient.
Prior to shutdown check pilot-circuits
valve positions on the control system
display and physically on the package.
Refer to the Maintenance Manual to
verify valves are in the right position.

X

N/A

SoLoNOx - Bleed valve leakage during
full load operation can elevate NOx
emissions. Prior to semiannual
maintenance, verify at full load the
bleed valve is closed. After
stabilization at full load for 45 minutes,
bleed duct skin temperature should be
under 250°F. Temperatures over
250°F indicate the bleed valve
leakage. This applies to ALL units
EXCEPT some Centaur 50’s that have
a spacer installed downstream of the
bleed valve. The spacer will be tubed
to the diffuser section of the engine.

X

N/A

All fuel system manual shutoff valves
shall be inspected and tested. Each
shall be tested for positive shutoff and
for free operation. All shutoff valves
are to have operating handles
mounted at all times.
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X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly
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System/Description – Fuel and Combustion System

N/A

Fuel pressure regulators shall be
inspected and tested. Where two fuel
regulators are connected in parallel,
the pressure control points shall offset
sufficiently to prevent erratic operation,
but still be within the operating
pressure range.

X

N/A

Sample fuel(s) for specific gravity
lower heating value (LHV), dew point
and composition, and maintain a
record of results on file.

X

N/A

Complete combustion chamber
inspection. A pre/post vibration and
temperature analysis shall be done
with each combustion chamber
inspection.

X

N/A

Each combustion chamber shall have
a combustor drain valve installed. This
valve is located in such a manner that
it drains any possible accumulation of
oil or fuel from the combustor to the
outside of the cubicle. This valve shall
be tested to insure it closes when PCD
pressure reaches a value of 2 to 5
PSIG and reflopens below that value.

X

N/A

Visually inspect gages and indicators
for proper operation.

N/A

Check battery charger for proper
operation. For NiCad batteries, place
charger to high rate for a few hours.
Be certain to place the charger back to
float charge before leaving the unit.

N/A

Inspect control console electrical
connections for cleanliness and
security. Check wiring for chafing and
insulation damage.

X

N/A

If applicable, Service the fire detection
equipment.

X

N/A

Check and record speed magnetic
pickup output voltage. This must be
done with engine running.

X

N/A

Check condition of thermocouple
harnesses. Check integrity of support
grommets.

X
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X

X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly

Table 2
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System/Description – Fuel and Combustion System
N/A

Test speed and temperature topping
system. (Refer to OEM specifications)

X

N/A

Test and calibrate backup overspeed
control system.

X

N/A

Verify calibration of temperature
monitors.

X

N/A

Test and calibrate as necessary all
safety, warning, permissive and
shutdown devices. ALL shutdown and
permissive circuitry shall be
functionally tested to insure it is
operating properly. A functional check
shall include a signal input (simulated
or live), (pressure, temperature, flow,
etc.) to the end device and verification
that the input signal registers the
proper response at the correct level to
the unit Supervisory control.

X

N/A

Lubricate all electric motors equipped
with grease fittings. (Use caution not to
over lubricate)

X

N/A

Inspect the electrolyte level in the unit
batteries. Perform a hygrometer test (if
applicable) Record the results.

X

N/A

Change lithium battery in PLC (for
PLC-based control systems) as
recommend by manufacturer

X

N/A

Perform a visual inspection of the
conduit and remove lower hanging
junction box covers and look for signs
of contamination.

X

N/A

Perform a load test on the battery
system. (Turn the charger off and
monitor the battery voltage for a
specified time period based on battery
amp hour rating and load. Record
voltage at various time interval and
compare to previous tests to determine
condition)

X

N/A

Make a copy of the “As found” files
running on the Unit PLC

X

N/A

Check all safety relief valves as
required by local regulations.

X
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40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly
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System/Description – Fuel and Combustion System

N/A

The vibration level on units having on
line monitoring shall be checked
during each regular routine station
inspection to insure it is operating
within the levels set. The actual
reading shall be recorded and a record
maintained. A complete vibration
analysis shall be taken if possible
before Gas Producer or Power Turbine
removal for repair. A copy of the
vibration analysis shall be maintained.

X

N/A

Turbine enclosures are to be
maintained at all times and all panels
and doors are to be kept closed except
when maintenance is being performed.
All enclosures are insulated for partial
sound attenuation and this insulation
shall be replaced where it has been
removed, damaged or deteriorated to
the point it is no longer effective.

X

N/A

Turbine enclosures are to be
maintained at all times and all panels
and doors are to be kept closed except
when maintenance is being performed.
All enclosures are insulated for partial
sound attenuation and this insulation
shall be replaced where it has been
removed, damaged or deteriorated to
the point it is no longer effective.

X

System/Description – General

N/A

Equipment without on line vibration
monitoring shall have a vibration
analysis performed and the results
shall be recorded and trended.

N/A

A vibration analysis shall be taken on
operational turbines at a 6- month
interval. A copy of the vibration
analysis shall be maintained.

N/A

Check alignment annually. A unit
alignment shall also be taken after the
removal and installation of: gas
producer, power turbine, gearbox or
driven equipment. A review of the
original alignment documentation
should be done for details such as:
original station orientation and target
figures prior to performing alignment
procedures

X

N/A

Test/Calibrate vibration monitoring
system. (Where applicable)

X
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X

X

X

X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly
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System/Description – Fuel and Combustion System

N/A

The vibration level on units having on
line monitoring shall be checked
during each regular routine station
inspection to insure it is operating
within the levels set. The actual
reading shall be recorded and a record
maintained. A complete vibration
analysis shall be taken if possible
before Gas Producer or Power Turbine
removal for repair. A copy of the
vibration analysis shall be maintained.

X

N/A

Turbine enclosures are to be
maintained at all times and all panels
and doors are to be kept closed except
when maintenance is being performed.
All enclosures are insulated for partial
sound attenuation and this insulation
shall be replaced where it has been
removed, damaged or deteriorated to
the point it is no longer effective.

X

N/A

Turbine enclosures are to be
maintained at all times and all panels
and doors are to be kept closed except
when maintenance is being performed.
All enclosures are insulated for partial
sound attenuation and this insulation
shall be replaced where it has been
removed, damaged or deteriorated to
the point it is no longer effective.

X

System/Description – General

N/A

Equipment without on line vibration
monitoring shall have a vibration
analysis performed and the results
shall be recorded and trended.

N/A

A vibration analysis shall be taken on
operational turbines at a 6- month
interval. A copy of the vibration
analysis shall be maintained.

N/A

Check alignment annually. A unit
alignment shall also be taken after the
removal and installation of: gas
producer, power turbine, gearbox or
driven equipment. A review of the
original alignment documentation
should be done for details such as:
original station orientation and target
figures prior to performing alignment
procedures

X

N/A

Test/Calibrate vibration monitoring
system. (Where applicable)

X
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X

X

X

X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)

Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

X

N/A

Verify the alarm and shutdown
setpoints for accuracy. Refer to OEM
specifications for shutdown limits and
permissive min/max setpoints

X

40,000 Hours

N/A

Measure Proximity probe gap voltages
and record. OEM representative
should be contacted about gap voltage
measurements that do NOT fall within
OEM specifications

35,000 Hours

Turbine & Centrifugal Compressor
Baseline Maintenance

30,000 Hours

Downtime Code

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Monthly

Weekly

Table 2
Turbine & Centrifugal Compressor Maintenance Schedule (Continued)

System/Description – General

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Activate the vibration alarm &
shutdown levels to verify proper
operation of the entire vibration circuit.
Perform a visual inspection of the
coupling hub for wear, lubrication
deficiencies, coking, signs of
overheating, etc. (correct as needed)
Units with the Mark I accessory
gearboxes shall be exchanged or
overhauled at a maximum of 12,000
hours of operation. If the unit is
expected to exceed 12,000 hours prior
to the next annual maintenance the
gearbox should be changed. Other
units, such as Mark II and all other
pancake style accessory gearboxes,
shall be overhauled or exchanged
during gas producer major overhauls.
Visually Inspect exhaust bellows for
cracks or distortion.
Witness and assist Solar contracted
representatives with the Turbine
exchange for Taurus 70 - Mars 90 &
100 - Titan 130
Witness and assist Solar contracted
representatives with the Turbine
exchange for Centaur 50 & Taurus 60
Witness and assist Solar contracted
representatives with the Turbine
exchange for Taurus 70 - Mars 90 &
100 - Titan 130

X
X

X

X
X
X
X

System/Description – Lubrication System (Gearbox Baseline Preventative Maintenance)
N/A

Collect oil sample for analysis (Note 1)

N/A

Change oil filter (Note 1)

N/A

Change oil (based on analysis) (Note
1)

N/A

Oil pressure relief valve shall be
calibrated (Note 1)
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System/Description – Instrumentation (check for proper operation)
N/A

High lube oil temperature shut down
(Note 1)

X

N/A

Oil pressure shutdown (Note 1)

X

N/A

Oil reservoir low oil level shutdown
(Note 1)

X

N/A

Test/Calibrate vibration monitoring
system. (Where applicable)

X

Check oil heater for proper operation
(Where applicable)
Activate the vibration alarm &
shutdown levels to verify proper
operation of the entire vibration circuit
(Note 1)

X

N/A

N/A

X

System/Description – General Mechanical

N/A

N/A
N/A

Perform a visual inspection of the
coupling hub for wear, lubrication
deficiencies, coking, signs of
overheating, etc. (Note 1)
Check gear case breather and clean if
needed
Check and correct coupling alignment
(Note 1)

X
X
X
X

N/A

Vibration analysis

N/A

Check foundation bolts for tightness

X

N/A

Visual inspection of the foundation

X

N/A

Check gear tooth contact pattern

X

N/A

Check bearing clearance and thrust
end play

X

N/A

Check gear train backlash

X

N/A

Clean oil heater element (if applicable,
as needed)

X

Record the following unit operating data
N/A

Check oil level and record added
amount if necessary (Note 1)

X

N/A

Oil filter DP (Note 1)

N/A

Lube oil pressure (Note 1)

X
X

N/A

Vibration level (input shaft)

N/A

Vibration level (output shaft)

N/A
N/A

X

Check the unit for unusual sounds,
vibration and fluid leaks
Input shaft (inboard & outboard)
bearing temperatures
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X
X
X
X

X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly
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Record the following unit operating data
Output shaft (inboard & outboard)
bearing temperatures
Input shaft (inboard & outboard)
bearing drain temperature
Output shaft (inboard & outboard)
bearing drain temperature

X

N/A

Case outlet oil drain temperature

N/A

Inlet oil temperature (Note 1)

X
X

N/A

Review Oil analysis report for
recommendations and trends (Note 1)

X

N/A

Trend weekly recorded data

X

N/A
N/A
N/A

X
X

System/Description – Unit Auxiliaries
N/A
N/A

Take cooling system water sample for
analysis (N/A for turbines)
Check oil cooler core; clean as
necessary (N/A for turbines)

X
X

System/Description – Extended Downtime
N/A

The gear train should be operated for
10 minutes each week to circulate oil
to prevent damage that may occur
from moisture accumulations.

X

System/Description – Centrifugal Pump
Check the lube oil levels - record
amount added (if any)
Check lube system for leaks and
repair as needed
Check & record the lube system filter
differential
Check & record the lube oil
temperature Inlet and outlet
(pressurized systems)
Check & record lube system pressure
(pressurized systems)
Check and record Inlet & outlet temps
for the Heat exchanger of Auxiliary oil
system (pressurized systems)
Check & Record pump Inboard and
Outboard bearing temperature
Check & record pump case pressure &
temperature

X

N/A

Check vibration Levels and record

X

N/A

Check for leaks on all piping and
instrumentation (repair as needed)

X

N/A

Check mechanical seals for leaks

X

Check & Inboard & outboard
temperature detection RTD (if app)
Check & record differential pressure
across Seal Flush filter (if app)

X

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
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X
X
X
X
X
X
X

X

40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly
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System/Description – Centrifugal Pump
N/A
N/A

N/A

Check controlling equipment for proper
operation
Trend the recorded operating
conditions and take necessary actions
based on the observed trends.
Vibration analysis on the mainline
Pump and shaft driven and/or auxiliary
Oil pumps 4000 hrs or trouble

X
X
X

X

X

N/A

Perform a pump efficiency test

N/A

(Mineral Oil)Change Oil

N/A

(Synthetic Oil) Oil sample. Review
report for change recommendations

N/A

Flush Pump Bearing housings

X

Inspect Pump inboard and out board
oil slinger rings for proper operation
Change lube system filter(s)
(pressurized system)
Lubricate auxiliary lube pump motor
bearings (if required)
Check all pump related shutdown
devices and verify operation
Test Oil system relief valves (if
applicable)
Visual inspection of the pump drive
coupling

X

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

X
X

X

X

X
X
X
X

Check thrust bearing end-play

X

Check & set the pump / driver
alignment
Oil system sample (if problem
suspected)

X
X

N/A

Replace Seal flush filter (as required)

X

N/A

Check Suction & Discharge pipe strain

X
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40,000 Hours

35,000 Hours

30,000 Hours

Condition Based

Annual

Semi-Annual

4,400 Hours

Quarterly

Turbine & Centrifugal Compressor
Baseline Maintenance

Monthly

Downtime Code

Weekly
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Unit Parameters
Unit #:
Ignition Timing =
Left
N/A

Date:

Left

Pressures in H2O
Prechamber / Manifold
F/A ( 99 )
02
Air Filter
Turbo Out
Innercooler Out
Intake Manifold
Exhaust
Crankcase
Temperatures
Engine Cylinder # 1
Engine Cylinder # 2
Engine Cylinder # 3
Engine Cylinder # 4
Engine Cylinder # 5
Engine Cylinder # 6
Engine Cylinder # 7
Engine Cylinder # 8

Operator:
Run Fuel PSIG =
Right

N/A
Right

Frame Lube Rates
Pressures In PSIG
Eng. Oil Header PSIG =
Frame Oil Header PSIG =
Catalyst DP in H2O =
1st Discharge To 2nd Suction DP =

Check & Repair Turbo oil supply line clamps
Check & Repair all vibrating tubing & Piping

Ign Voltage (0 Lead) =

Engine RPM =
Check

Speed Controller
Scrubbers & Inlet Filter Automatic Dump Systems
Check Fluids
Lubricator Right Angle Gear Box ( white & worth )
Frame Lube Box (Ariel)
Used Oil Tank - Packing Tank
Calibrate Panel Board Gauges
Repair All Leaks (Oil - Gas - Exhaust - Air & Coolant)
Repair All Electrical Conduit
Complete Unit & Site Clean Up
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Press
ure

Unit:

Month:

Driver:

Operator:

Frame:

Location:

Temperature

Vibration

Day

Intake Manifold
P1

P2

Amb
Day

P3

P4

Ts

Cyl 2

Oil
Tank

Ts

Oil Pressure

Cyl 1

Water Press

Cyl 3

T
Final

Left

Right

Eng

Frm

Eng Oil Temp

Frm Oil Temp

Temp

LB

RB

Level

Eng

Frm

Eng
JW

Aux
WP

In

Out

In

Out

In

Out

In

Out

°F

/

/

gal

psig

psig

psig

psig

°F

°F

°F

°F

°F

°F

°F

°F

L1

L2

L3

L4

L5

R3

R4

R5

R6

B1

B2

Run
Hr

Engin
e
CCP
Vac

RPM

Man Press

Cyl 4

JW Temp

Engine Cylinder Temperatures

Aux Temp

Main Bearing Temperatures (or psig)

Day

Day

Meter

Air Filters
L^P

R^P

Charg
ing
Sys
Volts

L6

R1

R2

Oil Meter
Eng

Frm

Check Coolant
Level

Check Oil Level
Eng

Frm

Notes:
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Gov

JW

Aux

B3

Check Vessel Liquid Level
Scrub
bers

Fuel
Filter

Inlet
Filter

B4

B5

B6

B7

Packi
ng
Tank
Level

Valve
Cap
Readi
ngs

Verify
Pane
Readi
ngs

Inlet
Filters
IF^P

Harvest Four Corners, LLC
SSM Plan

Version 2
October 25, 2013

Shutdown Checklist
Unit #:
Location:

Date:

Tech:

Digital
Item
1st Scrubber Hi Level
2nd Scrubber Hi Level
3rd Scrubber Hi Level
Left Lubricator No Flow
Right Lubricator No Flow
Frame Vibration

Yes

Actual

No

Item
Engine Vibration
Cooler Vibration
Engine Oil Level
Frame Oil Level
Aux. Water Level
Jacket Water Level

Yes

No

Set Point

Engine Overspeed:

Pressure
Item

Set Points
Actual

Hi

Low

Suction
1st Discharge
2nd Discharge
3rd Discharge
Left Intake Manifold
Right Intake Manifold

Item
Engine Main Bearing
Engine Oil
Engine Jacket Water
Engine Aux. Water
Compressor Oil

Set Points
Actual

Hi
N/A
N/A
N/A
N/A
N/A

Low

Hi

Low
N/A
N/A
N/A
N/A
N/A
N/A

Temperature
Set Points
Actual

Set Points
Item
Hi
Low
Item
Actual
Frame Throw #1
N/A Frame Oil
Frame Throw #1
N/A Engine Oil
Frame Throw #1
N/A Engine Jacket Water
Frame Throw #1
N/A Engine Auxiliary Water
Left Intake Manifold
N/A LB Engine Cylinders
Right Intake Manifold
N/A RB Engine Cylinders
Final check: Did the panel annunciator shut the engine down? (Circle one) YES NO

Normal Set Points
Pressures

Low

High
Engine Oil
N/A
Engine Main Bearing
N/A
Engine Jacket Water
N/A
Engine Auxiliary Water
N/A
Intake Manifold
N/A
Frame Oil – Ariel & Worth
N/A
Frame Oil - White
N/A
Suction & Discharge
Not to exceed MAWP or PSV
Suction & Discharge
Not to allow max. rod load
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Temperatures
Low
Engine Oil
N/A
Engine Jacket Water
N/A
Engine Auxiliary Water
N/A
Intake Manifold
N/A
Frame Oil
N/A
Engine Cylinder
N/A
Overspeed (10% above normal rpm)
Frame throw temperature 30% above calculated
Temperature – not to exceed 310 degrees

High

Harvest Four Corners LLC
SSM Plan

Version 2
October 25, 2013

Maintenance Checklist
Unit:
6 Week Maintenance
Lock Out / Tog Out
Replace Spark Plugs (check gap)
Check & Grease Gov Rod Linkage
Panel Shutdown Checklist
Inlet Filter Diff. Pressure Check
Grease Turbo Water Pump
Calibrate Panel Gauges
Check Guards, Belts, Hoses & Fan
Clean Up Around Unit
Test Auto Controls (ROM Units)
Antifreeze gauge lines Oct.1 to Mar.1
Fix Leaks ( List Below )

Comments:

Initials

Site:
Operator:
Refer to Harvest Baseline Maintenance in LiveLink for Detailed Information on Each Task
12 Week Maintenance
Initials
6 Month Maintenance
Initials

Date:

Complete 6 Week Maint.
Test Exhaust Emissions if Req.
Check Comp oil Filter DP
Adjust Power Valves & Inspect
Replace 02 Sensors if applicable
Check AFR if applicable
Change Engine Oil ( Cat/ White)
Change Engine Oil Filters
Grease Fan & Idler Bearings
Service Crankcase Separator
Check ignition Cannon Plug
Replace Inlet Filters
Run Compression Test
Check / Replace Fuel Filter
Fill Pre Lube and Starter Lubricators
Check Chocks and Pipe Supports
Check Sole Plates and Shim Packs
Inspect Foundation, Grout etc.
Inspect & Grease Carh Linkage
Complete Parameter Check List

Complete 6 & 12 week & 6 Month
Review Oil Analysis
Inspect Carb Diaphragms
Replace Admission Valves
Check Turbo Thrust
Check Turbo Air Horns for Oil
Check Primary Wire Connections
Replace Secondary Wires
Check Mag Drive if applicable
Clean Ignition Electronics
Flush Governor
Check Low & High Gov. Settings
Clean Magnetic Plugs
Check Pan Doors for Leaks
Service Crankcase Regulator
Clean Catalytic Converter (if appl.)
Check Coupling Alignment / Base
Check Driver/Comp Coupling
Check Crankcase E & C for Metal
Check Crankshaft E&C for Problems
Check Brg Edges for Discoloration
Check Gears and Chains
Check Comp Pre Lube Pump
Change Compressor Oil
Check XHead guides. Pins, Bush
Check Xhead Pin Clearance
Check Xhead Guide to Cyl Bolts
Check Xhead Guide to CC Bolts
Check Internal Tubing Lines
Check Packing Gland Torque
Check Drain Lines
Check Rod Run Out
Check Piston Rod Diameter
Service Variable Volume Pockets
Check & Clean Cooler Fin Tubes
Complete Cooler Fan PM
Replace All Belts
Replace Instr. Gas Filter (if Appl.)
Check Foundation Bolts

Complete 6 & 12 Week Maint.
Check Pre & Post Lube System
Bridge & Adjust Power Valves
Replace Positive Lube Filter (if appl.)
Change Engine Oil ( All Eng )
Clean Spark Plug Threads & Seat
Inspect Secondary Wires
Inspect & Clean Ignition Coils
Load Test Batteries
Coolant Sample Test
Check CCS Hoses
Clean Magnetic Strainer
Replace Comp Oil Filters
Clean & Check Mag PU & Cable
Tighten Set Collars
Torque Vibration Dampener

2 Year Maintenance
Complete 6, 12 Wk, 6 Mo & 1 Yr
Check Positive Lube System
Check Divider Blocks
Rebuild Control Valves with Flex Diaph.

Rebuild fuel Big Joe Reg
OH Maintenance
Complete 6,12 Wk,6 Mo,1 & 2 Yr
Replace Engine
OH Compressor
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1 Year Maintenance

Initials
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Maintenance Downtime Reason List

Operation Downtime Reason List

201

Manifold PressureNacuum

245

Wash Cooler

276

Replace Inlet Filters

101

Low Suction Pressure

202

Engine Vibration

246

Replace Spark Plug

278

Adjust Cooler Louvers/Covers

102

High Suction Pressure

203

Engine Oil Level

247

Replace Magneto

279

Clean/Paint Unit

103

High/Low Discharge Pressure

204

Engine Oil Pressure

248

Replace Coil

280

Replace Repair Relief Valve

104

High Suction Temperature

205

Epgine Oil Temperature

249

Replace CPU Module

281

Check Alignment

106

HFC Request

206

Engine Water Level

250

Replace Mag drive

282

Replace/Repair Fan Blades

108

Liquid in Gas Line

207

Engine Water Temperature

251

Replace Turbo

283

Replace/Repair Cooling Coil

109

Discharge Line Frozen

208

Engine Water Pressure

252

Replace Admission Valve

284

Repair Scrubber Dump Valve

110

Fuel Gas Problems

20Q

Turbo Water Pressure

253

Replace/Repair Head

285

Replace Valve Cap 0-Ring

112

Client Construction/ Repair

21(1

Turbo Water Temperature

254

Replace Piston/ Liner

291

Analyzer Report

113

Meter Repair / Calibration

211

Intalie Manifold Temperature

255

Replace/Repair Catalyst

292

Emission Test

114

Station ESD

212

Epgine Overspeed

256

Replace/Tighten Belts

293

Receiver Low Oil Level

115

No HFC Call Out

218

Catalyst High Temperature

257

Replace/Repair Starter

294

High Oil Filter Differential Pressure

116

Esd Test

214
215

Main Bearing Temperature

258

Replace/Repair Engine Oil Purril

295

High Coalesce Differential Pressure

117

Change Unit Loading

Ignition

259

Replace/Repair Frame Oil Pump

296

High Separator Differential Pressure

118

* Ran Spare/Overhaul or Maintenance

210

Adjust Power Cylinder Valve

261

Replace Compressor Valve

297

Throttle

119

Unable to access Unit

217

Add Oil

262

Replace Comp. Piston Rings

299

Miscellaneous (Comment)

120

Unable to Dump Scrubber Liquid

210

Change Oil/Filter

263

Replace Comp. Rod Packing

M00

Maintenance 1 (6 wk.)

121

Stand By

220

Scrubber Level

264

Replace/Repair Comp. Piston

M01

Maintenance 2 (12 wk.)

122

Well Work

221

Frame Oil Level

265

Replace Comp. Piston Rod

M02

Maintenance 3 (6 mo.)

123

Pigrun

222

Frame Oil Pressure

266

Replace/Repair Cross Head

M03

Maintenance 4 (1 yr.)

124

Power/Electrical Problems

223

Frame Oil Temperature

267

Replace/Repair Frame Crank

M04

Maintenance 5 (Head Change)

199

Miscellaneous (Comment)

224

Frame Water Temperature

268

Replace/Repair Cylinder

M05

Maintenance 6 (Overhaul)

SO2

Contract Stop

225

Frame Water Pressure

269

Replace/Repair Lube Box

M06

maintenance 7 (2yr)

SO4

Contract Start

226

Frame Vibration

270

Repair Gas Leak

M07

Maintenance (Monthly)

227

Lubricator No-Flow

271

Repair Oil/Coolant/Exhaust Leaks

M08

Maintenance (Daily/Weekly Op Report)

228

High Discharge Temperature

272

Replace/Repair Gauge

229

High/Low lnterstage Pressure

273

Replace/Repair Wiring

230

High/Low Interstage Temperatui

274

Replace/Repair Instruments, Control

231

Cooler Vibration

275

Replace/Repair Water Pump

232
233

Bad oil Sample investigation

240

* Component Failure

Loss of Signal

241

Visible Emissions

(WHY??)

REPORTABLE (within 24 Hours)

Code 240 should be used for any failure of any unit component that is not identified and corrected as the result of any routine, scheduled inspection or maintenance. For example, Code 265 can be
considered routine maintenance if identified and corrected during scheduled inspection and maintenance, a failure if it occurs unexpectedly during operations.
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