CAT I DEFINITIONS / NOTES
· CAT I Route:  

· Any route on which the position of the aircraft CANNOT be accurately determined by the overhead crossing of a radio air (NDB, VOR) or intersection of at least two radio air radials (VOR, TACAN) or one radial (VOR, TACAN) and one DME AT LEAST ONCE EACH HOUR.
· ETP computations are required on CAT I routes when the total time between LSAF and FSAF is 5 HOURS OR MORE.  Note:  CNI-computed ETPs only become accurate upon reaching the PERF CRUISE altitude.  As a technique, put 0 or field elevation at cruise altitude for more accurate pre-flight ETP.  Also, consider making a 3-engine ETP (compute at 260 KTAS).
· Required Navigation Performance (RNP) / Minimum Navigation Performance Specification (MNPS):

· RNP accuracy standards require an aircraft to remain within a specific number of nautical miles of its cleared course centerline for 95% of the duration of the flight.  The associated track containment limit is TWICE the RNP value and represents the maximum limit of protected airspace.
· Aircraft entering MNPS airspace are required to have TWO Long Range Navigation Systems (LRNS – in our case it requires both INS’ to be fully operational) capable of staying within 12.6 NM of cleared track for 95% of the flight.  Gross navigation errors are those that exceed 24 NM from track centerline.
· If unable to maintain ATC clearance in MNPS airspace due to severe turbulence, aircraft performance problems, or pressurization failure, a revised clearance should be obtained as soon as possible.  If unable to obtain a new clearance, offset 30 NM from the assigned route by turning 90 degrees from the track and maintain altitude if possible.  Once offset by 30 NM, climb or descend to an altitude which differs from those normally used by 500 ft.  (AFI11-2C-130JV3 (8 Dec 09), 11.7.3.3)
· C-130J Navigation Performance (per AFI11-2C-130JV3 (8 Dec 09))
· CAUTION: For the C-130J, all RNP/MNPS operational time restrictions are calculated FROM THE TIME THE CONTROLLING INS WAS COMMANDED TO THE NAV MODE. (i.e. from whenever someone selects ‘AUTONAV during the preflight)
· 11.6.1.  The GPS currently installed in the C-130J navigation suite does not meet FAA certification requirements for IFR navigation.

· For operations over CAT I routes (NOT including operations in RNP-10 airspace), the EGI or GPS CAN be used as the controlling solution providing the pilot can monitor its performance using the offside INS as an independent navigation source.  (i.e. this is why we select the non-controlling side to INS only)
· 11.6.2.  The C-130J is certified for RNP-10 and Basic RNAV (BRNAV)/RNP-5 airpace, BUT WITH OPERATIONAL TIME RESTRICTIONS. (based on raw INS data)
· RNP-10:  C-130J navigation system can do RNP-10 for up to 10 hours from NAV activation.
· RNP-5/BRNAV:  C-130J navigation system can do RNP-5 for up to 2.6 hours from NAV activation.  INS/RAD or INS-only solution WILL be selected prior to entering BRNAV airspace and the AUTOTUNE function of the CNI-MS MUST be enabled.
· Annotate the letter “R” in Block 10 of the DD1801 to indicate BRNAV certification.  NOTE: It is not usual/good idea to plan for flight in BRNAV airspace unless absolutely necessary due to navigation system limitations.
CAT I MISSION PLANNING PROCEDURES

ACFP (for IFM’ed/TACC missions)
1. Verify the CFP for route definition and accuracy, paying particular attention to adherence with over flight clearances.  Pass any flight plan discrepancies to 618 TACC/ACFP (DSN 576-1241/1243, 618-256-1241/43).  (Trust but verify all of TACC’s work – check CFP against flight plan and ATC reply message!)
2. The blocks provided on top of the C130JHI PFPS CFP should be used to record information needed by the CNI to compute an ETP.  The ACFP flight plan has information on the bottom of the flight plan for manual ETP calculations.  If using the computer programs or the CNI, annotate applicable information on the Master Flight Plan (MFP).  If the CNI is used, annotate “CNI” in the master flight plan blocks for which the CNI does not present a number.
3. To compute a manual ETP:
a. Identify and record the LSAF, coast-out point, approximate midpoint of the CAT I portion, coast-in point, and FSAF.  The coast-out point, approximate midpoint, and coast-in point are actual waypoints on the flight plan.  The coast-out point for ETP purposes must occur after initial level-off.
b. Determine and record the distance from the LSAF to the FSAF (entering the two airfields and approximate midpoint into PFPS is an easy way to do this).

c. Determine and record the average groundspeed (GS) for the first-half (coast-out to midpoint) and second-half (midpoint to coast-in) of the CAT I portion.  Divide the respective en-route distance by the en-route time to/from the midpoint to determine accurate average GS. 
d. Calculate a wind factor (WF1 & WF2) for each half by subtracting the flight-planned average TAS from the averaged GS.  If a tailwind is experienced the WF will be positive.  If a headwind is experienced the WF will be negative.
e. Use the provided formulas to compute the time it takes to fly from the ETP to the FSAF.  Use this time and the second-half-averaged GS to calculate a distance from the FSAF that the ETP occurs.  NOTE: The ETP will always occur upwind of the geographical midpoint.
TIME(ETP-FSAF) = DISTANCE(LSAF-FSAF)  /  ((WF2 – WF1) + (2 * TAS))

DISTANCE(ETP-FSAF) = TIME(ETP-FASF) * GS(2ND HALF)
4. If possible, import the ACFP .rte file into PFPS/FALCONVIEW for chart/form printing.  If not, you may be required to manually enter waypoints into PFPS.  WARNING: if manually entering waypoints ensure all waypoints are verified before printing!
PFPS (for NON-ACFP/TACC flight plans)
1. Open up the Premission Configuration screen and choose C130J as the aircraft type.  Ensure the fuel load, drag, cargo weight and empty weight are correct.  

a. FOB/RES Tab: 

i. FPM Cruise Mode – “Tactical”

ii. MSL Altitude – 10k’ (or 20k’ if remote destination)

iii. Airspeed – 260T

b. Divert Tab:

i. Cruise – “Long Range 4 Engine”

2. On the departure airfield, assign a CLOCK time/date for the scheduled takeoff time/date.
3. Insert the cruise altitude and replicate it to the end of the flight plan.  
4. Insert 300 or 290 TAS (optimized for gross weight – check ACFP if available) and replicate it to the end of the flight plan.  
5. Remove any bank angle from the first line of the flight plan.  On the second line of the flight plan insert a bank angle of 30T and replicate it to the end.  This will allow for a 30 degree bank, curved path waypoint transition—the CNI default waypoint transition type.
6. Prior to the destination airfield, insert an IAF or NAVAID on the field as a waypoint.
7. Change the destination airfield turn point type to an approach waypoint (AP).  This insures approach fuels will be included in the enroute fuel calculations.
8. Add an appropriate divert field (planned or from mission packet if available).  Click on the OAP/DVT toolbar and choose NEW.  Define the type as a “Divert Field”  and insert the ICAO identifier of the airfield followed by a /A.  Click on SETTINGS and insert 10,000 MSL (20,000 remote) and 260 TAS as the divert altitude and airspeed.   It is also recommended to input a pre-flight divert wind (use either OPARS or winds from an ACFP if available).  (Alternate location is preferred to be within 75 NM of destination)
9. Calculate using OPARS (see OPARS binder for instructions).  CFPS may encounter problems if the airplane levels off close to a waypoint.  To work around this problem, try using a lower altitude intermediate level-off or removing the 30T waypoint transition type from the point prior to where the program stops its calculations.
10. Once a final recovery fuel has been calculated (by using the alternate fuel on the last line of the Print Preview), re-enter the Premission Configuration screen and update the recovery fuel on the fuel screen.  If no alternate is required, recovery fuel should be based on the vol3 numbers (see below).

a. Plan a 45-minute fuel reserve at destination or alternate (when an alternate is required).

b. For remote destinations, holding is authorized in lieu of an alternate airport. In such situations, use 2+00 hrs reserve fuel (1+15 holding in lieu of an alternate and 0+45 reserve).

c. For all missions, calculate an additional 15 minutes of contingency fuel. Contingency fuel should not be considered reserve fuel since crews may burn some or all of their contingency fuel. Contingency fuel will be included in the initial required ramp fuel load (RRFL).

d. AMC‘s ACFP will calculate reserves and contingency fuel as holding fuel. Computer flight plans will have 1+00 holding when combining 0+45 reserve and 0+15 contingency fuel (for remote destinations ACFP will plan 2+00 holding plus 15 minutes contingency).

e. Reserve and contingency fuel will be computed using consumption rates providing maximum endurance at 10,000 feet MSL. When computing reserve and contingency fuel for remote destinations, use consumption rates providing maximum endurance at 20,000 feet MSL.

f. Calculate CAT 1 fuel reserve as 10% of flight time fuel over the CAT 1 route/route segment, not to exceed 1+00 fuel at normal cruise.

g. Thunderstorm forecasts will be based on the DD form 175-1 or equivalent. Where weather forecast conditions dictate, add the following fuel corrections:

i. 1,000 lbs if the route of flight has known or forecast icing conditions.

ii. 1,500 lbs if forecast thunderstorms are scattered or numerous along the route of flight.

h. Minimum landing fuel is 3,000 lbs. This fuel accounts for gauge errors. Do not include this 3,000 lbs of fuel in the 45-minute fuel reserve and 15 minute contingency fuel calculations.
11. Calculate.  Choose C130JHI (new version if available) form for printing. 
12. To compute a manual ETP:

a. Identify and record the LSAF, coast-out point, approximate midpoint of the CAT I portion, coast-in point, and FSAF.  The coast-out point, approximate midpoint, and coast-in point are actual waypoints on the flight plan.  The coast-out point for ETP purposes must occur after initial level-off.
b. Determine and record the distance from the LSAF to the FSAF (entering the two airfields and approximate midpoint into PFPS is an easy way to do this).

c. Determine and record the average groundspeed (GS) for the first-half (coast-out to midpoint) and second-half (midpoint to coast-in) of the CAT I portion.  Divide the respective en-route distance by the en-route time to/from the midpoint to determine accurate average GS. 

d. Calculate a wind factor (WF1 & WF2) for each half by subtracting the flight-planned average TAS from the averaged GS.  If a tailwind is experienced the WF will be positive.  If a headwind is experienced the WF will be negative.

e. Use the provided formulas to compute the time it takes to fly from the ETP to the FSAF.  Use this time and the second-half-averaged GS to calculate a distance from the FSAF that the ETP occurs.  NOTE: The ETP will always occur upwind of the geographical midpoint.

TIME(ETP-FSAF) = DISTANCE(LSAF-FSAF)  /  ((WF2 – WF1) + (2 * TAS))

DISTANCE(ETP-FSAF) = TIME(ETP-FASF) * GS(2ND HALF)
Falconview (if no generic ONAV chart available)
(Atlantic OPC overprint available at: http://www.dompaul.com/files/OPC%202006.pdf)

1. Open Falconview with the appropriate route active in CFPS and select Tools-Page Layout-Set Page Layout Properties-Page Layout-Single Page-Labeling Options-Security Options-User Specified.  Set the label to: “MPC - <date>  - <Aircraft/CC Name>”
2. Ensure LAT/LONG guidelines are visible on chart to assist in en-route plotting.
3. (OPTIONAL)  Some good techniques for chart generation:

a. Plot all FIR boundaries

b. Plot manually-computed ETP point

c. Plot any and all possible divert fields
d. Draw white-filled boxes near points for writing on chart (as long as those boxes do not obscure any important chart features)
4. Set CADRG scale and any additional overlays as appropriate and print.

MISC
1. Ensure map card has all appropriate CADRG data for overwater legs 

2. Obtain a mission laptop (with GPS puck or CTII) to update map cards and save GPS trail.

3. Sign out SKL for mode IV IFF, GPS p-codes and SATCOM as required.
4. WARNING: Ensure appropriate CNI-MU point database is loaded (e.g. worldwide vs. CONUS) – talk to MX about this.  Recommend crew chiefs bring the database CDs with them in case of malfunction.
5. Obtain world and mission kits from pubs and check contents.

a. Obtain extra customs forms if required

6. Sign out Iridium phone if required/available.

7. Ensure plane has all appropriate AFE equipment for overwater operations.

a. NOTE: If carrying PAX, obtain appropriate number of LPU’s.

8. Obtain MREs/Water if required/desired.

9. CAUTION: Be very weary of in-flight alignments (IFAs) in CAT I airspace.  EGI’s have been known to be cross-wired and trip off unexpectedly during IFAs causing a loss of all navigational references.

10. Load GPS P-codes during pre-flight for faster IFA (especially in case of accidental dual EGI recycle)

11. Review ‘Blue Spruce’ oceanic routing as a backup (See GP for info)
a. ‘Blue Spruce’ is a non HF-required Trans-Atlantic routing in case of HF radio failure
b. May require additional time/en-route stop however – coordinate with TACC as required

CATEGORY I BEFORE TAKEOFF PROCEDURES

Ground Operations – Power up
1. Consider doing a GC alignment instead of ‘AUTONAV’ if time/situation permits.

a. NOTE: Per vol3: “The GPS positions may be used as initial positions as long as they agree within one-tenth of one minute.”

2. Record alignment position on Master Flight Plan (MFP)

3. Test HF Radios (Technique: Obtain oceanic clearance if possible)
a. Technique: Only use one HF radio at a time for the test and only once on APU power
(Power carts and water leaking into tail boot from heavy rain are known to damage HF radios)

4. Technique: (INDEX 2/2 – MARK LIST)Delete all pre-existing MARK entries 

5. NOTE: Ensure mission laptop with GPS puck or CTII is set up and working properly (GPS trail)
Flight Plan Entry and Review
Pilot Monitoring

1. Enter the route.  Verify bank angle and waypoint transition type match the flight plan.

2. Verify CNI-MU waypoints (Lat/Long) and course (distance/headings – 2nm/2°), input winds for individual legs as appropriate and then place a ( next to each waypoint on the MFP.  Activate the flight plan.

3. Enter all data for PERF WT, PERF CLIMB, PERF CRUISE, and PERF DESCENT.  
a. NOTE: On the PERF WT page, manually change the reserve fuel weight (‘FIXED’; per vol3 – or ‘EXTRA’; technique only) to the planned recovery fuel.

4. Input/Check PROGRESS page information:

a. (PROGRESS 1/3) Compare total distance on CNI-MU to MFP (w/in 25nm)
b. (PROGRESS 2/3) Set POS Alert 1 to 4.0 NM and POS Alert 2 to 8.0 NM 
c. (PROGRESS 3/3) Enter ETP data and compare against MFP calculated ETP
i. NOTE: According to the vol3: “CNI-computer ETPs only become accurate upon reaching the PERF CRUISE altitude”

ii. Technique: Set PERF CRUISE altitude to field elevation to obtain accurate ETP.

5. Technique: Create custom ETP point using pre-flight ETP and use to create an ETP tacplot.
6. Visually confirm present position, ETP and initial routing using the digital map.

Pilot Flying

1. After PM has entered and verified the route, verify correct entry of way points (same as above), then circle each way point number on the MFP.

Ground Operations – Before Takeoff

1. Test HF radios if not already completed.

a. CAUTION: Ensure HF radios are turned off before changing power source!!
(Power carts and water leaking into tail boot from heavy rain are known to damage HF radios)
2. Groundspeed Check - With the aircraft stopped after taxiing, verify the groundspeed on each INS system reads no more than 3 knots. (NOTE: Groundspeeds in excess of 1 knot while the aircraft is stopped may indicate a faulty INS.

CATEGORY I EN ROUTE PROCEDURES

Enroute Procedures – Prior to Coast Out
1. Obtain oceanic clearance if not already complete
a. If different from planned routing:

i. Record new route on MFP and update ETP calculations

ii. Enter new points on CNI-MU and verify IAW pre-flight procedures

iii. Ensure fuel will be sufficient to arrive at destination waypoint with required reserves

iv. Mark out the old plotted track and draw the revised plot on the MPC 
2. NOTE: Ensure one pilot is in HF and one is in VHF 2 (in case of BIU Backup operation)
3. Prior to losing NAVAID reception, switch the non-controlling INAV solution (based on ‘SHIP SOLUTION’ on AMUs) to INS only solution. 

a. Select NAV CTRL on the off-side CNI-MU
b. (INAV CTRL 2/3) Deselect all but INS[1 or 2]
c. (INAV CTRL 1/3) Ensure INS[1 or 2] is selected
4. Compass Deviation Check -  Record INAV 1, INAV 2 and magnetic compass heading indications on the MFP and calculate the deviations
a. NOTE: Compass deviation checks should be accomplished every 3 hours or after a heading change of more than 30 degrees

b. Technique: (INDEX 2/2 – TIMERS 1/1) Set ‘TIMER 3/ALERT EVERY’ to ‘0300.00’; this sets an alert every 3 hours from when you first enable it (e.g. whenever you need a Compass Dev Check)
5. Gross Navigation Error Check – Just prior to the coast out point, check aircraft position comparing a known NAVAID position with the INAV solution (tolerance is 4NM)
a. Technique 1:  (NOTE: Ensure NAV controlling solution is EGI and not p-coded loaded GPS) 
i. Ensure NAVAID is selected as ‘PNTR 1’ on the ‘NAV SELECT’ AMU page
ii. Using the snowflake in the HUD, pick a radial/DME that you will pass soon
1. NOTE: Don’t forget to use the inverse radial of the HUD indications (want the range/bearing TO the navaid – HUD displays FROM the navaid)
iii. NAV CTRL-UPDATE  
1. Insert chosen radial/DME into ‘REF POS’ on the UPDATE page

2. Select FREEZE when overhead the REF POS to display the position error
a. NOTE: DO NOT HIT ACCEPT!!

b. If deviation is greater than 4NM, consider performing an IFA if possible
3. Annotate deviation on MFP.

a. NOTE: If you later find that you are having issues with your computer cursor, go back to the ‘UPDATE’ page and delete the ‘REF POS’
b. Technique 2:
i. Use ‘FIX’ or ‘FROM/TO’ page to compare against direct NAVAID reading

ii. Annotate deviation on MFP 

1. If deviation is greater than 4NM, consider performing an IFA if possible

6. Reset Squawk to 2000, 30 minutes after radar contact lost, ensure GUARD frequency is enabled and monitor VHF common
a. Technique: Tune 303.0 and/or 234.5 on UHF (military common frequencies)

Enroute Procedures – Way Point Transition
(Technique: Wait briefly after waypoint to make call to enable the CNI-MU to provide a more accurate ETA)

1.  (INAV CTRL 1/3) Record INAV DELTA  Bearing/Range

2. (PERF INIT 3/4) Delete any CRZ WIND and update CRZ FF and T DEV
3. (PERF INIT 1/4) Using lower of totalizer and FOB on CNI-MU; annotate fuel on MFP
a. Compare actual verses planned fuel and note any negative  fuel trend

4. (PROGRESS 2/4) Record altitude, wind and SAT 

5. (PROGRESS 1/4) Report position to ATC.

a. You: “<XXX> Radio, <Call Sign>, position on <HF Frequency>”
b. Radio: “<Call Sign>, this is <XXX> Radio, go ahead”
c. You: “<Call Sign> reports <LAST> at <ATA>, flight level <ALT>, estimate <TO> at <ETA>, <NEXT> next, pass to HILDA”
d. Technique: Put TOA on ‘TO’ point in the LEGS page with the ETA passed to oceanic control; gives visual clue to crew as to ahead/behind time to next point (+/- 3 minutes maximum)
6. Cross out the waypoint number with a diagonal line on the MFP

7. 60 nm (approx 10-15 minutes) after waypoint transition, plot aircraft position on the MPC

a. Using offside (INS-only solution) CNI-MU, hit the MARK button and record lat/long and time
b. Plot on MPC (using a triangle with dot in the center) and annotate Lat/Lon and Z time next to it
c. Technique: (MC-INDEX – TAC PLOT or  INDEX 2/2 – TIMERS) Use either a tacplot of 60nm at the waypoint or a timer to remind crew to accomplish this
8. X out the waypoint number with a second diagonal line on the MFP

9. Technique: Annotate oceanic control HF and VHF frequencies on MPC as given
Enroute Procedures – After Coast In or RADAR Contact
1. (INAV CTRL 1/3 and 2/3) Return offside NAV solution to EGI and AUTO unless entering BRNAV airspace.  If entering BRNAV airspace, controlling INAV solution should be INS/RAD with autotune enabled and offside should be EGI. (Limited to 2.6 hours from NAV activation with no NAVAIDs)
2. Discontinue overwater procedure, return to standard procedures (Reset POS ALERT and IFF mode 3)
3. Save GPS trail on mission laptop

Post Mission

1. Aircraft commander will annotate, sign and date the MFP and MPC and place the documents in the overwater folder in the Dispatch area above the training forms.
