INSTRUMENT GROUND EVALUATION 

STUDY GUIDE
   I)  AFI 11-202 Vol 3

A)  WX mins

1)  To file to a field

· Weather ETA +/- 1 hour must be at or above the lowest compatible mins or PWC mins whichever is higher.

2)  Is an alternate required?

· 3000 / 3 or 2 nm above the lowest compatible mins

· Radar required

· GPS only NAVAID

· Unmonitored NAVAID

· No weather reporting capability

3)  Does the alternate qualify?

· 1000 / 2 or 500 / 1 above lowest compatible mins (worst weather (TEMPO or prevailing except TEMPO due to Thunderstorm or Rain Shower))

· No A-NA designation

· No GPS Only

4)  To begin an approach

· Same as to File to Field

5)  For takeoff

· Same as to File to Field

B)  Form 70 / Flight Plan / Fuel reserve / Vis only

· Fuel for Vis Only which does not apply to us in AETC requires fuel for approach and missed approach at destination then continue to alternate

· For Ceiling and Vis requirements, only fuel to destination then on to alternate required

· Fuel Reserve is 10% or 20 minutes whichever is greater.  10% does not apply to us because it does not become factor until a 3+20 hour sortie.  At 10,000 feet, we burn 750 pph therefore 20 minutes of this is 250.

C)  VFR procedures

1)  VFR cloud clearances

-  Below 10,000:  500 below, 1000 above, 2000 horizontal, 3 miles vis

-  At/Above 10,000:  1000 below, 1000 above, 1 mile horizontal, 5 miles vis

2)  Options if VMC cannot be maintained

Alter Route of Flight to REMAIN VFR until

-  Destination

-  IFR Clearance Received

-  Landing at Suitable Alternate

D)  When to file IFR

WIN AF

- Weather Does not allow for VFR

-  Instrument Approaches

-  Night

-  Class A Airspace

-  Federal Airways

  II)  AFMAN 11-217, Volume 1

A)  Basic instrument flying

1)  Control and performance concept

-  Establish, Trim, Crosscheck, Adjust

-  Control Instruments:  ADI, Engine Instruments

-  Performance instruments:  Altimeter, Airspeed, VVI, Heading

-  Navigation Instruments:  RMI Bearing Pointer, Course Indicator

2)  Course intercepts

-  Intercept Heading:  Heading flown to intercept the course

-  Angle of Intercept:  Angle between the intercept heading and desired course

-  INBOUND INTERCEPTS:


RMI Only


-  TIM, Determine a intercept heading, Look from desired course to bearing pointer and beyond,  

                 any heading beyond the bearing pointer within 90 degrees of the course is a valid intercept 

                 heading.  Technique:  Charlie Brown + 30,  turn in shorter direction to this heading.


FULL PANEL


-  TIM, Set the inbound course in the CSW (if given a radial to intercept, be sure to reciprocate), 

                 check for a TO indication, start turn in the shorter direction to place the heading pointer toward 

                 the CDI, continue the turn to place the heading pointer in the top half of the case (this 

                 precludes intercept angle greater than 90 degrees.  Verify validity with reference to the bearing 

                 pointer using RMI only procedures above.

- OUTBOUND INTERCEPTS Away from station


RMI Only


-  TIM, Determine an intercept heading, Look from the tail of bearing pointer to the course and 

                 beyond, any heading beyond the course within 90 degrees of the course is a valid intercept 

                 heading.  Technique:  Top Cat plus 45,  turn in shorter direction to this heading.


FULL PANEL


-  TIM, Set the course in the CSW (you may have a TO or FROM indication), start turn in the 

                 shorter direction to place the heading pointer toward the CDI, continue the turn to place the 

                 heading pointer in the top half of the case (this precludes intercept angle greater than 90 

                 degrees. Verify validity with reference to the bearing pointer using RMI only procedures  

                 above.

- OUTBOUND INTERCEPTS After Station Passage


-  Very similar to Away from Station Procedures except make initial turn to either parallel or 

                  intercept heading,  parallel heading would be a heading the same as the desired course.  The 

                  technique on this one is then to determine the number of degrees off course then turn the 

                  number of degrees that you are off course toward the course to ensure a moderate intercept 

                  angle using no more than 45 degrees.

3)  Homing / Proceeding direct

-  We do not home.  Homing is simply turning to place the bearing pointer under the upper lubber line and keeping it there.  This does not correct for wind.  Proceeding Direct corrects for wind by first turning to place the bearing pointer under the upper lubber line then centering the CDI with a TO indication.  You can essentially proceed direct without using the CI however, you must keep the bearing pointer pointing to the same bearing.

4)  Fix-to-Fix

-  TIM  (Most Forgotten Item)

-  Turn in the shorter direction to a heading between the head of the bearing pointer and the desired radial.  Favor the Bearing Pointer if you are going closer to the station and favor the desired radial if you are going further away from the station.  Visualize your position and make updates.

5)  Calculating lead points

-  To calculate lead points we use the 60 to 1 rule along with knowledge of our turn radius.  At 200 KIAS, we can assume a 240 knot True Airspeed.  We divide this number by 60 to get nautical miles per minute. Therefore at 200 KIAS, miles per minute is approximately 4 miles per minute.  A technique for turn radius is miles per minute minus 2.  Therefore at 200 knots a 2 mile turn radius is good and at 160 knots a 1 mile turn radius is good.  Now with a turn radius determined we use the 60 to 1 rule to determine when to start our turn.  At 60 miles, each radial equals 1 mile therefore at 200 knots we would start our turn 2 radials prior.  At 30 miles, using the 60 to 1 rule, we can divide 60 by 30 to get an answer of 2 radials per mile.  Therefore at 200 knots, we would use 4 radials prior to start our turn.  This can be used at any distance. By dividing 60 by the distance that you are away from the station.  For simplicity round up or down to a number that easily goes into 60 unless you are a math geek and divide 60 by 13 in your head.  60 divided by 12 is much easier.  The answer is 5.

6)  Enroute descents

-  FOUR KNOWN DESCENT PROFILES makes computing T-37 descents fairly easy


-  65% Clean 200 KIAS
5 degrees nose low


-  Idle Clean 200 KIAS
7 degrees nose low


-  65% Speed Brake
10 degrees nose low


-  Idle Speed Brake
13 degrees nose low

-  Now you need to decide which descent profile you need.  

-  Take the altitude to lose and divide it by the distance and knock off the last two zeros.  Example.  We are at 16,000 feet and need to descend to 6,000 feet in 20 nautical miles.  16,000 –  6,000 = 10,000 feet to loose in a 20 nautical miles.  Knock off the last to zeros from 10,000 to get 100 and divide 100 by 20.  This answer is 5.  Therefore, we can use a 65% Clean 200 KIAS descent to make our clearance.  

-  This same formula allows for the technique of “When Should I Start Down (Descent)?”  This technique says multiply the altitude to loose times 2.  Applying this to the example above we find that if we multiply 10,000 by 2 we get 20,000.  Using this technique we knock off  three zeros and come up with 20 nautical miles.  This technique only works for the 65% Clean descent and is best used for planning purposes only, not actual inflight clearances.  

-  If math is not your thing.  Use of visualization on the ADI can also be used in figuring out enroute descents.  In this technique you take the distance you have to descend and make this a reference number corresponding to the 10 degrees nose low line on the ADI.  The altitude to lose minus three zeros (or divided by 1,000) is then taken as a proportion of the distance.  This is best described using the example.  Again the example from above:  We have 20 miles to loose 10,000 feet.  First knock off the three zeros from the 10,000 to get 10.  The 20 miles is visulized on the 10 degree nose low line of the ADI.  10 is half of 20, therefore, if we fly 5 degrees nose low (half of 10) we will make the clearance.

B)  Holding

1)  How to enter / teardrop entries

-  3 Ways to Enter


-  Within 70 degrees of the inbound course:  Turn in the direction of holding to the holding side 

                  to parallel the holding course.


-  Outside 70 degrees of the inbound course:  Turn in the shorter direction to parallel the holding 

                  course.  If this turn places you on the non-holding side, either parallel the course or attempt to 

                  intercept the holding course outbound


-  Teardrop entry:  If conveniently aligned (within 45 degrees of the selected teardrop course) 

                  turn to the teardrop course.  This should be no more than 45 degrees from the holding course.  

                  If course guidance is available, you should attempt to intercept the teardrop course outbound

-  After the outbound turn after entry, you may either proceed direct to the holding fix or intercept the holding course inbound.

2)  Airspeed

-  160 KIAS for the Tweet.  5 minutes prior to the holding fix, you should receive clearance and 3 minutes prior to the fix, you should slow down to 160 KIAS.  For the tweet, we are typically at 200 KIAS prior to slowing down.  200 KIAS is approximately 4 miles/minute; therefore, 4 times 3 = 12; we should start slowing down around 12 miles prior to the holding fix.

3)  Timing

-  At or Below 14,000 , time for 1 minute on the inbound leg

-  Above 14,000, time for 1 ½ minutes on the inbound leg

-  Adjust outbound leg timing on subsequent patterns to meet inbound requirements.  Example:  If it took 1+10 minutes to fly inbound the first time after timing for a minute outbound, on the next pattern, time for 50 seconds outbound and your inbound timing should then be 1 minute.

4)  Bank angles

-  Maximum bank:  Standard Rate Turn or 30 degrees of bank whichever is less

-  Minimum bank:  ½ Standard Rate Turn of 15 degrees of bank whichever is less

C)  ILS / Localizer / Radar approaches

1)  Bearing pointer / glide slope / course deviations

-  The bearing pointer does not work in the Tweet when a localizer frequency is selected.  It SHOULD park at 4 o’clock.  I say should because the –1 tells us it will, but in reality, sometimes it does not.

-  ILS/LOC approach must be discontinued if the LOC signal becomes unreliable or if full scale CDI deflection occurs.  Do not descend below localizer minimums if 1 dot below glide slope or 2 dots above.  If the Glide Slope is recaptured during this event, the approach may be continued to decision height.

2)  Usable range

-  The localizer range is 18 nautical miles 10 degrees either side of center and good to 10 nautical miles 35 degrees either side of center

-  The glide slope range is 10 nautical miles

3)  Visual descent points/how to calculate one

-  VDPs are computed for non-precision straight-in approaches.  To compute a 3 degree VDP, take the HAT (Height above Touchdown), divide by three.  Example:  HAT = 400.  Divide 400 by 3 and you get 1.3333  Since we are only concerned with DME in miles and tenths of miles, this answer would be 1.3  

Know we have to apply the 1.3 miles to the runway threshold.  To do this, we must determine what the DME the threshold is at, then either add or subtract as appropriate.  If division is not you thing, simple proportions can also be used.  Knowing the simple ones of 300 feet = 1 miles and 600 feet = 2 miles.  We can easily determine through proportions that 400 feet = 1.3, and 500 feet = 1.6, etc.

D)  Low altitude approaches

1)  Procedure turn

a)  Depiction

-  Procedure turn are depicted by a barb symbol pointing to the maneuvering side in the plan view of the approach plate

b)  Rules for entry / timing / descent
-  See separate table for timing and descent rules

-  If on the non-maneuvering side and airspeed exceeds 180 KTAS, correct to course with at least 20 degrees of intercept.  Be sure to comply with remain within distance.

-  We fly 1 minute on the barb  since we are Category B

c)  Teardrop entry

-  Similar to holding rules except maximum teardrop course is 30 degrees.

d)  When not to fly the procedure turn

SNoRT- H

-  Straight-In (cleared for)

-  NoPT routing

-  Radar Vectors to final

-  Timed approaches (given a time to depart the FAF)

-  Holding (in holding and holding course and procedure turn course are the same)

2)  Procedure track

a)  Depiction

No specific depiction:  it may include arcs, radials, courses, turns, etc.

b)  Rules for entry/timing/descent

-  See separate table for timing and descent rules

3)  Holding in lieu

a)  Depiction

- In the plan view, a heavy black line holding pattern will be seen

b)  Rules for entry/timing/descent

-  See separate table for timing and descent rules

c)  When not to fly the holding in lieu

-  Straight-In (cleared for)

-  NoPT routing

-  Radar Vectors to final

E)  High altitude approaches

1)  Depiction

- No specific depiction:  it may include arcs, radials, courses, turns, etc.

2)  Rules for entry/timing/descent/fly off restrictions

-  See separate table for timing and descent rules

F)  Missed approach procedures

-  Three times you must go missed approach


-  Not in a safe position to land


-  At minimums and runway environment not in sight


-  Directed

-  Required climb gradient for a missed approach is 152 feet per nautical mile.  Assuming you are flying at 160 KIAS, the climb gradient equates to approximately 450 feet per minute on the VVI.

-  Verbally issued climb out instructions supersede published missed approach instructions

 III)  AFMAN 11-217, Volume 2

A) Ground-Based NAVAIDS


1)  VOR


-  Refer to 11-217 Vol 2 for detailed information on VORs


2)  ILS


- Refer to 11-217 Vol 2 for detailed information on ILSs

B) 60-to-1 Rule

-  The 60 to 1 rule says that each radial is 1 nm wide at 60 miles.  To determine this we need to understand some basic geometric formulas.  The circumference of a circle = 2(r. (=3.1415, however for simplicity we will say that it = 3.  Therefore at 60 nautical miles (the radius) the circumference of a circle is 2*3*60=360 nautical miles.  Since there are 360 degrees (radials) in a circle, each radial equals 1 nautical mile.  

  1 nautical mile = 6076 feet.  General Information Only.

  IV)  Approach Plates

A)  Can the approach be flown?

-  Weather (approach mins or PWC), NAVAIDS compatible, radio frequencies, can we define all appropriate fixes, etc.

B)  DH vs. MDA/HAT vs. HAA/WX mins

-  DH – Precision Approach

- MDA – Non-Precision Approach:  MDA is the MSL altitude and HAT is an AGL altitude.  HAT is the height above the highest point within t he first 3,000 feet of the landing runway

-  HAA – Circling Approach:  HAA is an AGL altitude.  HAA is the height above the highest point on the airport.

C)  Cross tuning


-  Cross tuning means using two separate NAVAIDS to identify a point.  Normally we identify a point using radial 

                  and DME; however, a point may be defined by two crossing radials.

-  Inside the FAF, the VOR can not be changed to help identify a point on the approach

D)  Missed approach instructions

- Also known as “Climb Out Instructions”

-  Climb Out Isntructions override published missed approach procedures.

-  When initiating climb out, delay turns until 400 feet AGL and past the departure end of the runway.  If runway not in sight, start turn at 400 ft AGL.

E)  Min safe vs. emergency safe altitudes

-  Minimum Safe Altitude is a term used for both Minimum Sector Altitude and Emergency Safe Altitude

-  Minimum Safe Altitude provides at least 1000 feet obstacle clearance within a specified distance

-  Minimum Sector Altitudes provides 1000 feet within 25 nautical miles of the station

-  Emergency Safe Altitudes provide 1000 feet (2000 feet in mountainous terrain) with 100 NM of the station.

   V)  IFR Supplement/Flight Information Handbook

A)  Notams

-  DOD NOTAMS:  All military fields and selected Civilian Fields.  A Diamond symbol is used in the IFR Sup to designate fields covered by the DOD system.

-  FAA NOTAMS:  D and L series and FDC (Flight Data Center) NOTAMS


-  ‘D’ (Distant)  These NOTAMS may affect your ability to use this field


-  ‘L’ (Local)  These NOTAMS most likely will not affect the use of the field , but may include such info 

                  as taxiway closures, VASI outage, etc.


-  FDC NOTAMS are regulatory in nature; amendments to approaches, chart changes, temporary flight 

                  restrictions.


-  The Notice to Airmen Publication contains FAA NOTAMS, this book is broken down into four parts.  

                 1) FDC NOTAMS 2) Minimum Enroute IFR altitude changes, change over points, etc 3) International 

                 NOTAMS 4) Graphical Information and events

B)  Airfield lighting

-  Lighting Type designated on the aerodrome sketch of the instrument approach plate can be found in the FIH.

-  Runway edge lighting is white.  At civil airfields, the last 2000 feet of runway edge lighting is yellow (caution zone)

-  Runway centerline lighting is white until the last 3000 feet.  From 3000 to 1000 the lights alternate between red and white and last 1000 feet are red.

C)  NORDO procedures


-  Local NORDO procedures are to be followed per the IFG if flying local sorties


-  If off station, follow NORDO procedures from the FIH



-  ALTITUDE:  Acronym MEA:  Fly the higher of MEA, Expected, Assigned



-  ROUTING:  Acronym AVE-F:  Fly the Assigned, Vectored, Expected, or Filed



-  Fly to destination and commence the approach at your ETA

  VI)  Enroute Charts

A)  MEA / MOCA

-  MEA:  Minimum Enroute Altitude:  Allows for obstacle clearance and guarantees NAVAID reception for the entire airway segment.

-  MOCA:  Minimum Obstacle Clearance Altitude:  Allows for obstacle clearance, but only guarantees NAVAID reception within 22 NM of the station.

B)  MRA / MCA

-  MRA:  Minimum Reception Altitude:  Minimum altitude to receive NAVAID

-  MCA:  Minimum Crossing Altitude:  Minimum altitude that you must be at when crossing the assigned fix in the direction of a higher MEA

C)  Victor Airways / Jet Routes

-  Victor Airways are depicted on low charts and are used to file for altitudes below 18,000 feet

-  Jet Routes are depicted on high charts and are used to file for altitudes FL 180 and above

D)  Identify Special use airspace

-  Special Use Airspace consists of Warning Areas, Prohibited Areas, Alert Areas, etc and information on these areas can be found in AP1/A

 VII)  Special Use Airspace (Entry, Comm / VFR Restrictions)


A)  Class A


-  Airspace from 18,000 MSL up to and including FL 600


-  Must be IFR, have a clearance, have two-way radio communication, have mode 3/A and C transponder


B)  Class B


-  Busy Airports


-  Size, shape and altitudes vary, generally from surface to 10,000 feet


-  Must have a clearance, two-way radio communication, mode 3/A and C transponder within 30 nm of airport


-  If IFR, must have an operable VOR or TACAN.


C)  Class C


-  Airspace around an airport not as busy as those requiring Class B.  

-  Airspace goes from surface to 4000 AGL within 5 NM radius of the primary airport

-  Airspace goes from 1200 AGL to 4000 AGL within 10 NM radius of the primary airport

-  An outer ring Class C extends to a 20 NM radius at an altitude from the lowest altitude where radio or radar 

   coverage is possible up to the ceiling of the Approach Controls delegated airspace.

-  Radios and Transponder again are required.


D)  Class D


-  Airspace around an airport with a control tower extending from the surface to 2500 AGL


-  Two-way radio communication is required


E)  Class E


-  Controlled Airspace:  Essentially everything that is not A, B, C, or D.


F)  Class G

-  Uncontrolled Airspace

VIII)  Extra Topics

A)  Thunderstorms

-  WARNING from –1.  Summary:  Avoid Thunderstorms!!

-  If unavoidable:  Pitot heat-On, tighten seat belt and shoulder harness, use white light to reduce blinding effect of lightning, consider lowering seat.

-  Fly at 180 KIAS:  Least chance of structural damage or over-G to aircraft at this speed

-  Do not chase altimeter or airspeed, do not make abrupt pitch changes and do not re-trim

B)  Icing restrictions

-  Can’t cruise in forecast more severe and trace:  RACE THROUGH TRACE

-  Can’t climb in forecast or reported more severe than light rime:  CLIMB THROUGH RIME

-  If you encounter icing, climb or descend out of the icing conditions

C)  Diversion range summary chart

-  Know how to use it!

D)  How to use the TCN

-  The TCN is the Terminal Change Notice and it updates instrument approach procedures published in the Low Books.  This book is published 4 weeks after the low book is published.  The TCN is good for 4 weeks, then the TCN updates should be incorporated in the new low book.

E)  Instrument ground check

-  Altimeter must check within 75 feet of a known ground check point

-  Check VVI indication zero

-  ADI indicates wings level

-  Check turn needle and ball for proper deflection in turns (right turn:  needle right, ball left)

-  Heading indicators within 5 degrees of known heading (runway heading)

-  VOR should check (CDI and Bearing Pointer) within 4 degrees of ground check point

-  DME should check within ½ NM or 3% of ground check point, whichever is greater.  If ground check point is greater than 16 NM away, the 3% rule applies

VIIII)  Situational EPs

A)  Single engine approaches

B)  AC failure / total electrical failure / high load meters

C)  Radio failure (local area with no DME) / during enroute descent

D)  Engine failure on takeoff (with circling mins / without circling mins)

