The Weight and Power Calculator (WPC) 

1.  (T) shall provide the mission planner with the ability to perform weight and power preflight planning relating to aircraft performance  and print aircraft specific forms in accordance with NATOPS (Navy), ATM/TM (Army) and T.O. (Air Force) using Flight Performance Models (FPM) to calculate required performance parameters 

2.  (O)  and should allow the mission planner the ability to perform weight and balance calculations for mission specific configurations.

The capability described in task (1) is currently exhibited in Performance Power Calculator (PPC) and Helicopter Operations Planning Software (HOPS).


The capability described in task (2) is currently exhibited in Automated Weight and Balance System (AWBS).  The objective would be to link AWBS to the WPC and the JMPS Configuration Editor so that WPC calculations could be done for individual Bureau Numbers (BUNOs) at specific configurations.

(T) The WPC shall provide the mission planner with the ability to perform weight and power preflight planning relating to aircraft performance in accordance with NATOPS (Navy), ATM/TM (Army) and T.O. (Air Force) using Flight Performance Models (FPM) to calculate required performance parameters.

The WPC shall:

1. (T) allow for the automated transfer of ambient conditions and aircraft state information from the Route Object and into the,

2. (T) provide for stand-alone capability to allow fulfillment of the reporting requirement without reference to a route,

3. (T) provide access to all input fields required by the FPM to calculate supplemental performance information at each point,

4. (T) allow manual override of WPC inputs obtained from the route,

5. (T) allow manual input of additional inputs not obtained from the route,

6. (T) allow the mission planner to associate supplemental performance calculations to support contingency planning and "what-if" scenario evaluation at any points along the route,

7. (T) permit the mission planner to access the internal details of the route, legs, points, commands, and transitions, providing visibility into changes to aircraft state that affect flight performance,

8. (T) calculate point performance at user defined conditions such as altitude, temperature and weight (ie, allow user to modify default conditions pulled from router object),

9. (T) allow the mission planner to input a point off the route for WPC calculations,

10. (T) allow access to the route at all points associated with changes in aircraft state and allow access to aircraft state information on either side of such changes (as supported by the CALC engine)

a. (T) for legs - at the beginning and the end ("departing" one point and "arriving" at another)

b. (T) for commands - at the beginning and the end ("upon arrival" and "prior to departure")

c. (T) for weight/stores/fuel changes - on either side of the point ("before" and "after" the onload or offload)

d. (T) for calc insert points - on either side of the point (e.g., for a level off, at the end of the climb segment and at the start of the cruise segment)
11. (T) provide hover and cruise calculator information

12. (T) calculate engine inoperative performance options [emergency] (including two engine for three engine platforms)

a. (T) Maximum torque available


b. (T) Minimum and maximum airspeed with and without jettisonables


c. (T) Maximum rate of climb and endurance airspeed without jettisonables

13. (T) calculate time limited events in accordance with FPMs

14. (T) calculate critical performance parameters such as:

a. (T) Maximum torque available

b. (T) Torque required

c. (T) HIGE/HOGE load margins in pounds

d. (T) Minimum and maximum VH
e. (T) Maximum rate of climb and endurance airspeed

f. (T) Maximum range airspeed

g. (T) Rate of climb at input airspeed


h. (T) IGE maximum torque available and torque required

i. (T) OGE maximum torque available and torque required

j. (T) OGE vertical rate of climb (VROC)

k. (T) Height/velocity avoidance area

l. (T) Turn radius at input conditions

m. (T) Power assurance check and engine health indication test

n. (T) Rolling Takeoff

o. (T) Level Acceleration

WPC should:

1. (O) allow the user to specify a corridor along the route and then perform calculations for critical points within that corridor (i.e., highest altitude or temperature)

2. (O) allow for optimization planning such as:

a. (O) Duration in hours/minutes for hover or cruise calculations, given fuel available

b. (O) Endurance in hours at best cruise endurance airspeed

c. (O) Maximize payload, given distance

d. (O) Max range in nautical miles, at max range airspeed

e. (O) Maximize range, given payload

f. (O) Minimize fuel required, given payload and range to objective and/or time on station [consider bingo fuel requirements]

3. (O) allow for calculations including wind triangle, time/speed/distance/fuel flow/fuel interchangeable solution, and conversions

(T) The WPC shall provide the mission planner with the ability to view these calculations.

The WPC shall:

1. (T) Allow for three selectable views:

a. (T) Route view (Tabular view of route and WPC calculations) - The Route View shall provide an overview of “as planned” and “what if” performance calculations for the route as a whole, allowing rapid assessment of portions of the route at which performance may be critical.  

i. (T) Provide configurable GUI that allows user to show and hide columns

ii. (T) Declutter/Prioritization of displays [expand/collapse rows] – Needs lower level of detail

iii. (T) Messaging: 

1. (T) Provide error messaging and reference to operational publications [NATOPS, ATM/TM and T.O.]

2. (T) Display appropriate alerts for time limited events per the FPM

3. (T) Parameter exceedance alert with user-definable views and filters

4. (T) Graphical/analog symbols and colors to show alerts/exceedances

iv. (T) Allow mission planner to print route view

b. (T) Point view (view of individual point for WPC calculation) - The Point View shall provide the details of “as planned” and “what-if” calculations at the designated point (including legs, commands, and transitions), and shall allow the route to be modified (edited).

i. (T) Provide configurable GUI that allows user to show and hide columns

ii. (T) Declutter/Prioritization of displays [expand/collapse rows]

iii. (T) Messaging:

1. (T) Provide error messaging and reference to operational publications [NATOPS, ATM/TM, and T.O.]

2. (T) Display appropriate alerts for time limited events

3. (T) Parameter exceedance alert with user-definable views and filters

4. (T) Graphical/analog symbols and colors to show alerts/exceedances 

c. (T) Form view (preview of printed WPC card) - The Form View shall display and print aircraft-specific forms relating to flight performance, per NATOPS, ATM/TM, and T.O. instructions and format.

i. (T) Allow for user customization of this view

ii. (T) Allow for user customized view to be saved for future use 

iii. (T) Messaging: 

1. (T) Provide error messaging and reference to operational publications [NATOPS, ATM/TM, and T.O.]

2. (T) Display appropriate alerts for time limited events

3. (T) Parameter exceedance alert with user-definable views and filters

4. (T) Graphical/analog symbols and colors to show alerts/exceedances

iv. (T) Works similar to other forms in JMPS

(T) The WPC shall provide the mission planner with the ability to print forms in accordance with NATOPS (Navy), ATM/TM (Army) and T.O. (Air Force) using Flight Performance Models (FPM) to calculate required performance parameters.

(T) WPC shall allow forms to be user tailored for unit specific formats.

(O) The WPC should provide the mission planner with the ability to perform weight and balance calculations for mission specific configurations.

The WPC should:

a.  (O) Link to AWBS to provide BUNO specific data regarding weights and center of gravity for weight and power calculations

b.  (O) Link to JMPS or UPC configuration editor to enable update of configuration inputs to WPC 

*Items in "plum" are still in work

