
Optimum Path Aircraft Routing 
System (OPARS)



Purpose

• The purpose of this presentation is to 
provide the student with an overview of the 
Optimum Path Aircraft Routing System 
(OPARS) for planning and executing 
extended range missions.

• Although follow-on Type/Model/Series 
training will introduce alternative fuel 
planning applications (e.g. JMPS, 
MilPlanner, PFPS), this presentation is 
served as an introduction to a system that 
can be utilized by any T/M/S. 
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Purpose

• OPARS is a computerized flight planning 
network capable of forecasting the most 
fuel efficient altitude and flight path for a 
given mission.

• Tailored to meet individual mission 
requirements with regards to fuel, cargo, 
departure/arrival times, and others.

• Accessible via any CAC-enabled computer 
with internet access (personal computers 
included).



Advantages/Disadvantages
• Advantages

– Optimum flight path
– Proper pre-flight mission fuel planning IAW CNAF-M 3710
– Provides Flight Information Region (FIR)  / SUAS 

boundary crossing
– Utilizes actual forecast winds if utilized within 72 hours of 

ETD, historical winds if outside of 72 hours from ETD.
• Disadvantages

– Limited control over altitude / airspeed changes
– Limited outputs
– CAC required



OPARS - Access

• https://portal.fnmoc.navy.mil/opars-
ufs/index.html

• Link is additionally available from your 
flight planning springboard of choice:
– baseops.net

– cnatra.navy.mil/tw4/vt35 (Multi-Engine 
University)



Walkthrough
• The following slides will walk through a sample 

OPARS generation for the following aircraft/mission:
• Aircraft (T-44C):

– Basic Operating Weight – 6900lbs
– Fuel load – 2300lbs

• Mission:
– Origin: KNGP   Destination: KNPA    Alternate: KPNS
– Planned enroute diverts: KEFD, KCWF, KNEW
– Proposed route of flight: KNGP COPAN V70 PSX J22 LCH 

J2 MUURY NPA KNPA
– Departure Date/Time: 17 October 2020/1800Z
– One instructor/one student with 50lbs personal equipment 

each, and 400lbs of maintenance equipment. 



Walkthrough

• Access OPARS using one of the links on the previous slides on a CAC-enabled 
computer with your card inserted. Click “Ok” on this page to proceed to the 
homepage.



Homepage

• From here, you can create a new flight plan for your 
planned mission.



Homepage

• From here, you can create a new flight plan for your 
planned mission.

• Click “File”

• Click “New”



New Flight Plan

• Fill out the information listed in “General,” and select “1 
Standard Leg” under “Number of Legs.”



Aircraft

• This window should appear after you have selected “1 
Standard Leg.”

• All of the fields are entered here; however, we will go 
through what each of them are.



Aircraft

• Aircraft Type: T44A

– Self-explanatory. There is no option for T44C, because when the aircraft 
were converted to the “C,” there were no performance characteristic 
changes to the aircraft.

– You can see that the entire repository of DoD aircraft are listed in the 
drop-down menu for use for follow-on Type/Model/Series.

– 10/17/2020 Update: OPARS will soon display “T44C” instead of “T44A.”



Aircraft

• Operational Weight: 6900 (lbs)

– This is derived from the information provided on an earlier slide. Most of 
the aircraft have a basic operational weight between 6800-6900 lbs, so 
6900 is a conservative estimate for planning.

• Remember that operational weight does NOT include fuel or payload!



Aircraft

• Drag Count: 0.0

– The T-44 does not have any external equipment that increases our base 
drag count (or index). Items that would increase this drag count would 
include defensive systems, external fuel tanks, refueling pods, even matte 
paint! 

– Drag count modifications from zero will be published in follow-on T/M/S 
NATOPS flight manuals.



Aircraft

• RVSM – Deselected

– The T-44C is not equipped for flight in Reduced Vertical Separation 
Minimum (RVSM) airspace, nor are our aircrews trained for operating in 
such environments. Additionally, many of the aircraft may be incapable of 
maintaining a cabin altitude below 10,000’ at or above FL290.

– For additional information on RVSM, see FAA Advisory Circular 91-85B.



Aircraft

• Climb – Normal 

– The T-44C only has one published climb profile incorporated into OPARS. This 
assumes the aircrew is utilizing the cruise climb schedule of:

Sea level to 10,000 feet – 150 KIAS All climbs made at:

10,000 to 20,000 feet – 130 KIAS Cruise Climb Power

20,000 to 25,000 feet – 120 KIAS

Above 25,000 feet – 110 KIAS



Aircraft

• Cruise – Maximum Cruise (or Maximum Range)

– Advantages/Disadvantages/Differences between Maximum Cruise and 
Maximum Range will be discussed on the next slide. For the purpose of 
this example OPARS, we are planning to fly the mission at Maximum 
Cruise.



Max Cruise vs. Max Range
• Maximum Cruise

– The maximum engine power 
setting approved for cruise 
and is not time limited.

• Least conservative

• Limited by ITT/Torque

– Advantages:
• Arrive at destination quicker

• Ability to “revert” (slow to) to 
maximum range if weather is 
not as forecast to land at 
destination with required fuel.

– Disadvantages:
• Not fuel efficient

• Over time, degrades turbine 
life 

• Maximum Range
– The engine power setting for 

cruising maximum distance.
• Most conservative

• Different IAS for changes in 
weight, temperature, winds, 
etc.

– Advantages:
• Minimize fuel spent per 

nautical mile traveled over the 
ground.

– Disadvantages:
• Longer enroute time

• No cruise profile to slow to if 
not able to arrive at 
destination with required fuel.

Recommendation: Plan routes utilizing OPARS at Maximum Cruise and 
Maximum Range to compare fuel consumption enroute between the two, and 

determine which performance profile will be better suited to your mission.



Aircraft

• Descent – Normal 

– The T-44C only has one published descent profile incorporated into OPARS. This 
assumes the aircrew is utilizing the descent schedule of:

30,000 to 25,000 feet – 150 KIAS All descents made at:

25,000 to 20,000 feet – 160 KIAS Torque: 400 lbs. ft

20,000 to 10,000 feet – 190 KIAS Propellers: 1900 rpm

10,000 to sea level – 200 KIAS



Aircraft

• Options: Efficiency Factor – 99%

– The T-44C NATOPS flight manual does not have a published engine efficiency 
difference from standard. Therefore, since is impossible for our engines to be 
consistently operating at 100-percent efficiency, 99% is utilized as a conservative 
estimate.



Aircraft

• Cargo Change Options: Cargo Change Entered – 500 (lbs)

– Since our sample mission included that each pilot had personal equipment weighing 
approximately 50lbs and maintenance equipment weighing approximately 400lbs, 
we incorporate that into our “Cargo Change.” 



Aircraft

• Next, click on “Routing” to start inputting the flight plan 
route.



Routing

• Type your origin/destination ICAO into their respective fields and click outside of 
it. The airport names will automatically appear in the grey box.

• Additionally, type in the information provided in the “Flight Date and Time” box. 
With OPARS, you can provide a departure time (based off a flight schedule 
takeoff time) or an arrival time (need to arrive at KNPA at a specific time). Input 
the ZULU date/time in the white fields.



Routing

• Next, we’ll input the proposed route of flight derived from pre-
mission planning. There are many ways to do this in OPARS, but for 
the purpose of this brief, we’ll be using the “Manual” mode. Click 
“Manual” to continue.



Routing

• This is the tab that should open.

• Routes are input into OPARS either fix-to-fix, fix-to-fix via an airway, 
or an OPARS “optimized” route.



Routing

• The Route Type tab lists how you’re getting to the next fix listed on your route of flight.

– Direct means directly to the next fix.

– Connect to Jet Route will connect you from the previous fix listed, to an airway (high or 
low altitude) connected to that fix.

– Optimize will utilize OPARS-derived weather information to choose the most optimal 
route from your origin to destination. (Using airways, fixes, and/or lat/longs).

– These are the only three options that will be covered in this brief. 



Routing

• The four options at the top represent the different points you are trying to get to on your 
flight plan.

– Waypoint/Navaid is for fixes/NAVAIDS (e.g. JETTY, NGP, NQI)

– to POA (Point of Arrival) is the LAST option you will select after inputting your entire route of flight. 

– Latitude/Longitude is for inputting lat/longs utilizing the degrees/minutes/tenths format. 
(Remember, the T-44C FMS accepts lat/longs utilizing the format degrees/minutes/decimal 
minutes, or DD.MM.M)

– Bearing/Range is for inputting a bearing/range from a NAVAID (e.g. NGP/070/54 DME)



Routing

• This box will display every point in the flight plan you have 
entered thus far. 

• We will input the flight plan provided in the example:

– KNGP COPAN V70 PSX J22 LCH J2 MUURY NPA KNPA

• To start, ensure the “Direct” option is selected, and click 
“Waypoint/Navaid.”



Routing

• This is the page that will appear after clicking 
“Waypoint/Navaid.”

• Enter the first fix “COPAN” in the field titled “ID search on 
waypoints” and click Find.



Routing

• Select the fix that you are searching for. Note the country 
and description of the fixes that appear, since some fixes 
appear more than once throughout the world (e.g. CORAL 
appears in numerous countries).

• Click, “Select” at the bottom right to add this point to your 
flight plan.



Routing

• OPARS will send you back to the main route page, with 
COPAN now added in the current OPARS route. 

• Next, we’ll add the airway to connect us to the next fix of 
PSX. To do this, click “Connect to Jet Route.”



Routing

• This window will appear after selecting “Connect to Jet 
Route.”

• Click the airway you are trying to connect to (V70) followed 
by an exit waypoint (PSX). 

• Once you are done, click “Select.”



Routing

• Once again you’ll be taken back to the main routing screen.

• Input the remainder of your route, followed by clicking the 
option “to POA (Point of Arrival)” at the top. Click “Done” to 
be taken back to OPARS.



Routing

• You’ll be taken back to the original “Routing” page on 
OPARS with your route of flight now displayed in the bottom 
left. Click on “Fuel” to proceed. 



Fuel

• To input a manual fuel load, select the “Fuel Load” box, and a field will appear 
at the bottom left of the menu. From here, input the 2300lbs of fuel derived from 
the scenario. 

– Note: OPARS will not allow you to enter a fuel load that causes gross weight to 
exceed 9,650lbs.

• In the “Bias Options” section, a start/taxi/takeoff bias of 60lbs is included, which 
will be deducted from your fuel load at takeoff.

• Next, click the “Divert Tab” to proceed.



Divert

• To input a manual fuel load, select the “Fuel Load” box, and 
a field will appear at the bottom left of the menu. From 
here, input the 2300lbs of fuel derived from the scenario. 

– Note: OPARS will not allow you to enter a fuel load that causes gross 
weight to exceed 9,650lbs.

• In the “Bias Options” section,

• Input your alternate ICAO, and click outside of the box. The name of 
the airport should populate in the field. 

• Next, you can input up to three divert airfields along your route of 
flight. This is more pertinent for oceanic flights where you do not 
have airports along your entire route of flight, but can still be utilized 
for situational awareness here.

• Click “Altitude” to proceed. 



Altitude

• To input a manual fuel load, select the “Fuel Load” box, and 
a field will appear at the bottom left of the menu. From 
here, input the 2300lbs of fuel derived from the scenario. 

– Note: OPARS will not allow you to enter a fuel load that causes gross 
weight to exceed 9,650lbs.

• In the “Bias Options” section,

• OPARS allows you to input various options for altitude selections, 
but this brief will only cover two:

– Upper: Allows you to set an upper-limit altitude for the aircraft to fly the route at.

– Lower: Allows you to set a lower-limit altitude for the aircraft to fly the route at.

• Recommendation: Only set an “Upper” altitude of something the aircraft would 
be able to maintain based on last reported maximum pressure differential, and 
OPARS will select the most optimum altitude based on temperature, winds, and 
aircraft performance from sea level up to and including the upper altitude. 

• Once complete, click “Run Flight Plan” at the top right.



Submit Page

• To input a manual fuel load, select the “Fuel Load” box, and 
a field will appear at the bottom left of the menu. From 
here, input the 2300lbs of fuel derived from the scenario. 

– Note: OPARS will not allow you to enter a fuel load that causes gross 
weight to exceed 9,650lbs.

• In the “Bias Options” section,

• Click “Submit Flight Plan” to proceed. Remember, OPARS is a self-
contained system, so you are not actually submitting a flight plan to 
ATC. You will still need to file a DD-1801 flight plan with base 
operations. 



Results

• To input a manual fuel load, select the “Fuel Load” box, and 
a field will appear at the bottom left of the menu. From 
here, input the 2300lbs of fuel derived from the scenario. 

– Note: OPARS will not allow you to enter a fuel load that causes gross 
weight to exceed 9,650lbs.

• In the “Bias Options” section,

• If anything was incorrectly entered on your OPARS 
flight plan, it would be displayed here in red.

• Click “View Flight Plan Results” to continue. 



Display Flight Plan

• All of your previously ran OPARS flight plans will display 
starting from most recent at the top of the window on the 
left. On the right side, you can select from various output 
styles. For this brief, we will use the T-44C Fuel Log format.

• You can select T-44C Fuel Log to view the output in the 
OPARS window, or select T-44C Fuel Log Print to display a 
printer-friendly version.

• Once you have selected an output style, click “Display 
Plan.”



Display Flight Plan

• This is what the “T-44C Fuel Log Print” will display. To print a 
kneeboard-sized form for use in-flight, click “Download/Print.” 



Display Flight Plan

• This window will appear after clicking “Download/Print.” Right 
click anywhere inside the window, and select “Print Preview”



Display Flight Plan

• On the print preview window, click on the settings icon.



Display Flight Plan

• Change the settings to reflect the image above in order to 
condense the information onto a kneeboard-sized sheet of 
paper. Click “Ok” when finished. 



Display Flight Plan

• Your form will now look like this. Lastly, change the scale of the 
form from “Shrink To Fit” to “70%”



Display Flight Plan

• Now the form will be small enough to print on half of an 8.5x11” 
sheet of paper for use on a kneeboard. 



OPARS Usage
• This is the output of the T-

44C Fuel Log form.



OPARS Usage
• This is the output of the T-

44C Fuel Log form.

• This is all of the information 
we entered into the first few 
windows of OPARS. 



OPARS Usage
• This is the output of the T-

44C Fuel Log form.

• This is all of the information 
we entered into the first few 
windows of OPARS. 

• This is an overall snapshot 
of time/fuel/distance to your 
point of arrival (POA or 
destination), alternate, and 
the reserve that you will 
have remaining overhead 
your alternate. 



OPARS Usage
• This is the output of the T-

44C Fuel Log form.

• This is all of the information 
we entered into the first few 
windows of OPARS. 

• This is an overall snapshot 
of time/fuel/distance to your 
point of arrival (POA or 
destination), alternate, and 
the reserve that you will 
have remaining overhead 
your alternate. 

• This box, you can use 
during the preflight planning 
stage to determine if you 
meet the CNAF-M 3710 
and SOP required fuel 
minimums for the 
performance profile you 
have calculated.



OPARS Usage
• The next section displays 

your entire route of flight 
broken down by each leg 
with the following 
information:



OPARS Usage
• TO: The fix you are traveling to.

• TIME: The estimated time enroute
(ETE) that you are expected to cross 
the fix.

• ALT: The altitude or flight level that 
OPARS calculates that it will be most 
optimal to be at.

• SAT: Static air temperature.

• WIND: Wind vector/velocity derived 
from winds aloft

– 06028 represents winds from 060°
(true) at 28 knots.

• DFT: Estimated drift left/right from 
true course due to winds.

• T/C: True Course

• M/C: Magnetic Course

• TAS: True Airspeed

• G/S: Groundspeed

• LEG TIME: Time in hours/minutes 
from the previous fix to the current 
fix.

• LEG DIST: Distance in nautical miles 
from the previous fix to the current 
fix.



OPARS Usage
• IND FUEL-L/R: A field where you can 

record the aircraft’s left/right total
indicated fuel quantities to compare 
against the OPARS’ calculated planned 
remaining fuel.

• PLAN RMNG: OPARS-calculated 
estimated fuel remaining at your present 
fix.

• TOT RMNG: A field where you can 
record the sum of the L/R total fuel 
quantities to compare against “PLAN 
RMNG” fuel.

• PLAN FF: OPARS-calculated estimated 
fuel flow at your present fix.

• TOT FF: A field where you can record 
the sum of the L/R engine indicated fuel 
flows to compare against the “PLAN FF”.

• TIME RMNG: Time remaining in 
hours/minutes until arriving at your 
destination.

• DIST RMNG: Distance remaining in 
nautical miles until arriving at your 
destination.

• REMARKS: A field where you can 
record any other pertinent information.



OPARS Usage
• OPARS has optimized our altitude 

based on the “Upper” altitude that we set 
on an earlier tab. As you can see, FL230 
is not the most optimum altitude for the 
entire route of flight, most likely due to 
changing winds/temperature/aircraft 
performance.  



OPARS Usage
• OPARS has optimized our altitude 

based on the “Upper” altitude that we set 
on an earlier tab. As you can see, FL230 
is not the most optimum altitude for the 
entire route of flight, most likely due to 
changing winds/temperature/aircraft 
performance.

• Since we planned this route to 
be flown at Maximum Cruise, 
we are not as concerned with 
flying at the published true 
airspeeds provided; however, if 
we were planning the route at 
maximum range, this is where 
we would derive the true 
airspeed to fly at to most closely 
mimic a maximum range profile.

– Note: True Airspeed can only be 
viewed from the PROGRESS page of 
the T-44C FMS. 

•



OPARS Usage
• A comparison between the IND 

FUEL-L/R, TOT RMNG, and PLAN 
RMNG columns can be monitored in-
flight to ensure that we are crossing 
each fix with the planned remaining 
amount of fuel in order to determine if 
our flight profile will allow us to arrive 
at our destination with our required 
fuel minimums.

• If actual fuel onboard the aircraft is 
consistently higher than your planned 
remaining, than most likely you have 
a more efficient aircraft, or weather is 
not forecast as published in your 
favor. (i.e. stronger tailwinds, lower 
static air temperature).

• If actual fuel is consistently LOWER 
than your planned remaining, then 
you may need to consider reverting 
to a maximum range profile if you’re 
forecast to land at your destination 
without the required minimums. Or, 
the possibility of a fuel leak exists. 

• The FMS PROGRESS page can be 
utilized as a planning tool to assist 
with fuel calculations, but should not 
be the only form of in-flight fuel 
monitoring utilized!

•



OPARS Usage
• For general situational 

awareness, OPARS provides 
any special use areas 
(alert/warning/prohibited/restrict
ed areas or MOAs) that are 
penetrated along your route of 
flight, and when you are 
expected to enter them. 

•



OPARS Usage
• For general situational 

awareness, OPARS provides 
any special use areas 
(alert/warning/prohibited/restrict
ed areas or MOAs) that are 
penetrated along your route of 
flight, and when you are 
expected to enter them. 

• Total wind factor is utilized to 
determine if on average, you’ll 
have a headwind or tailwind for 
the majority of your route. A 
negative number corresponds 
to a headwind, and a positive 
corresponds to a tailwind.  

•



OPARS Usage
• For general situational 

awareness, OPARS provides 
any special use areas 
(alert/warning/prohibited/restrict
ed areas or MOAs) that are 
penetrated along your route of 
flight, and when you are 
expected to enter them. 

• Total wind factor is utilized to 
determine if on average, you’ll 
have a headwind or tailwind for 
the majority of your route. A 
negative number corresponds 
to a headwind, and a positive 
corresponds to a tailwind.  

• Additional altitude data is 
utilized as a rough estimate of 
fuel consumption and estimated 
time enroute for different, 
constant altitudes for your route 
of flight. 

•



OPARS Usage
• Lastly, divert information is 

listed at the bottom of the 
printout. From the diverts 
that we entered in OPARS, 
it provides a cumulative 
distance traveled, and 
which airport would be your 
closest divert during that 
portion of the flight. For 
example, from 82 nautical 
miles traveled up to and 
including 211 nautical miles 
traveled, our closest divert 
airport would be Ellington 
(KEFD).

• This is mainly used for 
oceanic flying where you do 
not have multiple other 
divert fields along your 
route of flight. 

•



Other OPARS Information
• Other OPARS forms can calculate additional 

information:
– Equal Time Point (ETP)

• The point at which the aircraft can continue to destination or 
return to departure location in the same amount of time 
accounting for winds.

– Point of Safe Return (PSR) 
• The point along the planned route at which the aircraft can 

return to the departure airfield and arrive with no more and no 
less than required fuel. 

– Point of No Return (PNR)
• PNR is the point along the planned route at which the aircraft 

can return to the departure airfield and land with zero fuel.  If the 
aircraft were to proceed beyond PNR and attempt to return to 
the departure airfield, it would run out of fuel prior to arrival.



Fuel Planning

• In accordance with CNAF M-3710.7:



Fuel Planning

• In accordance with CNAF M-3710.7:

• Even though an alternate is 
always required (and 
recommended!) in CNATRA, still 
have an understanding of fuel 
planning when an alternate is not 
required.



Fuel Planning

• In accordance with CNAF M-3710.7:



Fuel Planning

• In accordance with CNAF M-3710.7:

• TRAWING 4 SOP requires crew 
to be on deck with no less than 
265lbs per side.



Summary
• OPARS should be introduced in the cross-country stage of 

training to emphasize proper pre-flight fuel planning, and 
provide basic instruction for a system that can be utilized in a 
later T/M/S that a student could find themselves qualified in.
– For example, although you use JMPS in your MV-22 squadron, if 

a follow-on billet in your career is to be a station C-12 pilot, you 
won’t have JMPS there to perform this type of planning!

• Fuel planning happens prior to walking to the aircraft; utilizing 
the FMS solely as a calculator in-flight could cause you to find 
yourself in an embarrassing situation of having to divert due to 
poor planning!

• While cross-country flights do not contain as many back-to-
back instrument approaches as earlier stages of training, they 
are equally as task-saturating keeping track of your fuel state.


