POWER MATTERS 
Video and Program of Instruction

AUDIENCE - Restricted Release to DOD

SYNOPSIS
An Army crew flying a Black Hawk with ERFS starts out on a routine mission, only to end up with much more than they bargained for. Focusing on the problem areas of power management, crew coordination and risk management, the mission is reviewed from the perspective of the PC of the accident aircraft, a Safety Center investigator, a DES Standardization Pilot, and a Human Factors psychologist. This video is a tool to highlight current problem areas in the Army dual-engine helicopter community.
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GET YOUR OWN COPY OF THE VIDEO

Go to web site http://afishp6.afis.osd.mil/dodimagery/davis/  
click on PIN / ICN Search and ask for PIN number 711267.

POWER MATTERS -Program of Instruction
(Use this POI with the POWER MATTERS videotape.)

1.  INTRODUCTORY INFORMATION
Target Audience:  
Restricted to DOD personnel.  Primary target group is UH-60 and AH-64 operators.  Secondary target group is all other Army helicopter pilots. 
Synopsis:  
Through the use of re-creation, the viewer experiences a UH-60 Class B accident which happened in 1999.   The accident was due to errors in power management, crew coordination, and risk management decision-making.  The PC from the accident recounts his story and reflects on the numerous errors that he could have prevented.   
            To highlight problem areas, three experts take the viewer through the accident causes, step by step.  A member of the accident investigation board from the US Army Safety Center describes the findings of the accident and shows each mistake on a scale model of the accident area.  The DES representative from the accident board shares the critical information on the Performance Planning Cards that should have signaled the hazards with this takeoff.  Then, the US Army Safety Center Human Factors Psychologist discusses the principal crew coordination errors.  Finally, the Director of Army Safety gives six lessons learned that he wants all pilots to engrain in themselves. 
Terminal Objective/Purpose:  
This video strives to modify aviator behavior in reference to power management planning and decision-making.  Fiscal year 99 accident trends clearly show that the current level of emphasis placed on controlling the risks associated with power critical situations is not effective.  The entire aviation community must exert additional effort in this area to reverse the trends and avoid these life-threatening situations for the good of the crew, the passengers, and the Army as a whole.  
Suggested Class Length:  
1 Hour  -  (30 min video + 25-30 min discussion) 
Video Tape Classification/Availability:  
POWER MATTERS videotape is classified PRIVILEGED!  The information contained in the video is for safety purposes only and is restricted to DOD personnel.  Obtain POWER MATTERS (PIN: 711267) through your local training support command. 

2.  INSTRUCTOR PREPARATION GUIDELINES
Prior to Class Date:
 Read this POI:  Become especially familiar with the discussion points.
 Watch the video: Become familiar with the key points presented in the video and be prepared to guide the discussion. Key points addressed in the video are: Power Management, Crew Coordination, and Risk Management Decision-Making. 
 Read September 1999 Flightfax:  The September 1999 issue is a compilation of power management accident cases and issues that are in concert with this video’s issues.  Download it off the web at http://safety.army.mil and read it.  It will provide the background for many of the discussion points. 

On the Day of Class:
 Set Up Training Area:  Select a comfortable, quiet location with minimum distractions. Check out the TV and VCR ahead of time, and ensure they are in proper working order.
 Writing Surface:  Consider having some writing surface, like a whiteboard, chalkboard, or butcher block.  Ensure you have the appropriate writing instruments. 

3.  INSTRUCTION FORMAT
 OVERVIEW:  This 55-60 minute class contains three segments — a 5-minute questionnaire, the 30-minute video, and the 20-25 minute discussion.  A simulator scenario is included in Appendix B that replicates the conditions of the accident for those who wish to use it.
 SEGMENT 1 (Questionnaire):  Without saying much about the content of the class, request that everyone answer yes or no to all nine questions of the questionnaire located in Appendix A.  Do not do group answering (i.e. hand-raising) because it will skew the results.  Collect the results (no names on answers).  During the next segment, count the results for each question separately.
 SEGMENT 2 (Video):  Introduce the class as a power management class.  Read the following to the students: “ The Safety Center has noted a sharp increase in the number of power management errors occurring in Army aviation during FY99.  These errors frequently involve the use of external stores and are fatal in many cases.  The Safety Center has developed this video to highlight the severity of this hazard.  Watch the video carefully and afterwards, we will have a discussion based on the controls available to you.” 
 SEGMENT 3 (Discussion):  After the video is over, pass out the questionnaires that you collected.  It doesn’t matter who gets which one; they only need it to reference the questions.  Write the results you collected on the board (i.e. Question 1:  “yes”  - 2  and  “no” - 15).  Reference these as you talk each area.  Optimally, everyone should have answered “yes” to each question.  Use the next three paragraphs as your guide for the discussion. 

1.  Performance Planning Errors -  Although the accident crew did calculate the PPC hover data correctly, they failed to do many things correctly.  Bring up the following errors: 
a.  Decision not to wait and use the runway for rolling takeoff with 6% power margin versus taking the crosswind takeoff with 4% power margin.  
b.  Decision not to at least wait and conduct a normal takeoff into the wind, offering an additional 2 % power margin.
c.  Failure to consider the down sloping terrain as an obstacle.  It increased the aircraft’s height quickly. 
d.  Failure to calculate what height the aircraft could attain while still IGE.  They knew they did not have OGE power, but they did not calculate the maximum IGE height they could hover.  DES recommends you do this. 
e.  Chosen takeoff was not executed correctly.  He performed an altitude over airspeed takeoff, when it should have been the other way around.  Although CW4 Clark mentions that they should have applied max torque available and accelerate through ETL, please make it known that this is not an ATM standard for normal takeoff.  What he mentions is a TTP for this situation.  In other situations, max torque may not be necessary. 
f.  Failure to recalculate PPC with the addition of 5 extra passengers.  This is a sizeable change in weight at low power margin, and the numbers should be recalculated. 
        NOTE:  Questions 1-4 on the questionnaire deal with controls against performance planning errors.  Discuss these and the results from the students.  Discuss why the unit or the individual is choosing not to use these controls.
2.  Crew Coordination – As seen in the re-creation, the crew did many things well in terms of crew coordination, but when the situation turned on them, crew coordination broke down.  Discuss the following errors: 
a.  Crew brief did not entail jettisoning commands or procedures.  Usually we assume that the other person knows what command will be given, but this is a bad assumption. 
b.  Failure to do assigned jobs properly.  The pilot not on the controls should have performed the emergency procedure items that involve not flying the aircraft.  Instead, the jettison switch was not properly activated.  The red cover was flipped open, but the jettison toggle switch was not moved. 
c.  Failure to provide assistance and needed information (i.e. torque readings during takeoff).  The pilot not on the controls should have realized that the low power margin made them prone to exceeding power available.  Proper crew coordination entails looking for those instances when information or action will be needed to aide the pilot on the controls. 
        NOTE:  Questions 5 & 6 on the questionnaire deal with reducing crew coordination errors, as they relate to this accident.  Discuss these and the results from the students.  Discuss why the unit or the individual is choosing not to use these controls.
3.  Risk Management – One of these largest problems in doing risk management is being able to identify the hazard.  In this accident, the pilot identifies the low power margin as a hazard, but the resulting decisions were not based on proper risk management.  Discuss the following errors made in the accident: 
a.  Failure to do a rolling takeoff.  The crew elected not to do a rolling takeoff after the 4% power margin was identified.  The extra minutes needed to perform this task would have been the correct decision.  Discuss when you should do a rolling takeoff. 
b.  Misuse of ERFS.  Although not brought out in the tape, the unit did not need to have ERFS tanks on for its mission.  The significant weight savings would have made this an unlikely accident.  Bring out the non-crashworthy characteristics of ERFS.  Accidents make the ERFS detach, and because of the pressurization that makes them work, the slightest crack atomizes the fuel and sprays it out with tremendous pressure.  The smallest ignition source may engulf the aircraft with a fireball in seconds.  Efforts are underway to build crashworthy tanks with non-pressurized tanks. 
        NOTE:  Questions 7 – 9 on the questionnaire deal with controls against risk management errors, as they pertain to power management issues.  Discuss these and the results from the students.   Discuss why the unit or the individual is choosing not to use these controls. 

Appendix A:  Questionnaire

Instructions:  Please answer “yes” or “no” to the following questions.  If they do not apply to your aircraft, leave it blank.  Do not place your name on the questionnaire.  
PERFORMANCE PLANNING
Question 1:  Do you normally fly your simulator periods with a low power margin (defined as less than 10% power margin due to weight, altitude, temperature, etc.)?  __________ 
Question 2:  If you calculate that you don’t have OGE power but you do have IGE power available, do you calculate the hover height limit of your power available (i.e. 35’)?  _________
Question 3:  Do you calculate a full PPC for every flight?  _________
Question 4:  Do you calculate the maximum bank angle allowed for your power available as a norm (that is max bank angle while maintaining altitude and airspeed)?  __________
CREW COORDINATION
Question 5:  Have you ever activated the jettison switch for external stores, either in training or for real?    __________
Question 6:  If flying with external stores, do you brief jettison commands and when/who will have their hand on the switch (i.e. pilot not on the controls will have hand near switch during takeoffs and landings and the jettison command is “jettison, jettison, jettison”)? __________
RISK MANAGEMENT
Question 7:  Did you know that accident history shows that pilots do not have or take the time to jettison external stores when presented with a power critical situation (exceeding power available, engine failure, etc.), making it a non-viable control measure?  __________ 
Question 8:  Does your unit consider the risks of low power margin on the risk assessment sheets (i.e. assigning values for low power margins under 10%)?  __________
Question 9:  Have you read or are you familiar with Safety of Flight 
UH-60/AH-64-98-01, dated 21 Jan 1998, which delineates ERFS usage as an automatic high-risk mission?  __________  

Appendix B:  UH-60 Simulator Accident Scenario
Simulator Initial Conditions:  
The IO will:
1. Select INITIAL CONDITIONS page.
     Select 5.  (Select the number "5", not "TACTICAL - HARRIS FIELD") 
2. Select "COPY TO IC 11".
3. Select "FLIGHT CONDITIONS".
     Select "HEADING" - Enter 020.
4. Select "PAGE FORWARD" to IC11 AIRCRAFT CONDITIONS page.
     Select "GROSS WEIGHT" - Enter 20500.
     Select "MAIN FUEL" - Enter 2363.
5. Select "PAGE FORWARD" to IC11 ENVIRONMENT CONDITIONS Page.
     Select "BARO PRESSURE AT S/L" - Enter 29.76.
     Select "AIR TEMPERATURE" - Enter 22.
     Select "WIND DIR/VEL/GUST" - Enter 030/10.
     Select "CEILING" - Enter 0.
     Select "CLOUD TOPS" - Enter 0.
     Select "SCENE ILLUMINATION" - Select "1000".
     Deselect "BLOWING SAND AND DUST".
6. Select "PAGE FOREWARD" twice to IC11 ESSS CONDITIONS page.
     Select "ESSS LOAD".
     Select "2990 LBS" with outside tanks.
7. Select "PAGE FORWARD" to IC11 TARGET CONDITIONS page.
     Select "TARGET CLEAR".
     Select "ALL".
8. Select "PAGE FORWARD" twice to IC11 MISCELLANEOUS CONDITIONS page.
     Select "MGRS" - Enter 21SWK1551964906.
     Scroll down to bottom of the page.
     Select "DATA BASE ALTITUDE" - Enter 5100.
     Select "DEST AREA ALTITUDE" - Enter 3000.
     Select "DEST AREA LOCATION" - Enter 21SVK0960064800.
     Select "DYNAMIC DATUM PLANE".  Select. Display should read "ACTIVE"
Scroll up to top of page.
Select "RETURN".
9. Select "INSERT". 

Scenario Development:  
TRAINER READS TO STUDENT:  Pre-mission Briefing--“You (the student) are assigned the role of PC and I (the trainer) will play the role of the PI.  Our crew of four is given the mission of supporting disaster relief by transporting a two man TACSAT (tactical satellite) team, with 150 pounds of equipment, and one additional crew chief for orientation training.  We are located at an airfield in Class D (controlled) airspace at approximately 1000 hours, local time.  The weather is reported to be VFR (clear of clouds, with 3-3/4 sm visibility).  The winds are 030 degrees at 10 knots.  The altimeter setting is 29.92.  We are equipped with ESSS, outboard tanks (230 gallons each). Just prior to takeoff, we are instructed to transport 4 additional passengers not previously planned for.  Our exact weight is unknown.  We have been instructed to transport the personnel to a field located at 21SWK0400062000.  Perform a before takeoff check and request clearance for takeoff from the tower.
TRAINER NOTE:  The trainer will allow the trainee to take command of the mission, performing any preflight checks (before takeoff check, hover check, etc.) requested by the trainee, but will not suggest any checks.  The trainer will request a straight-out, VMC takeoff with a turnout to the west.
IO NOTE:  The IO will clear the aircraft for takeoff, present position, to the west. 
TRAINER NOTE:  The trainer will perform a left pedal turn to the west and prepare for a takeoff between the buildings.  The trainer will ensure that a standard VMC takeoff technique is performed attempting to pull 10% torque above hover power, thus inducing a low rotor condition.  Every attempt should be made to ascend to at least 20 feet in order to clear the wires and the rise in the terrain.  The simulator should begin to descend and lose tail rotor effectiveness.  The trainer will transfer the flight controls and allow the trainee to make all decisions, to include whether to land or try to continue the flight. The trainer will assess the trainee's decision-making process.  The training flight concludes when the student lands, performs a successful takeoff and establishes cruise flight, or crashes the simulator.  
Debriefing:
1.  Tell the student, "The situation we just experienced was very similar to an actual occurrence which resulted in an aircraft mishap.  The following is a summary of the actual accident." 
TRAINER READS TO STUDENT:  The aircraft was to carry a TACSAT team of two members and 150 pounds of equipment, one CE for orientation, and the crew of four.  Prior to takeoff 4 passengers arrived to go along.  After the chain of command authorized the additional passengers, the aircraft hover-taxied to the hold short line of the runway.  The crew requested a runway departure.  The tower cleared the flight for present position departure to the west, which was accepted by the crew.  The aircraft began a slow departure achieving approximately 10-12 knots airspeed and 20 feet altitude when the low rotor warnings were observed by the PI flying the aircraft.  The aircraft crossed the runway and was over a downward sloping grass area when the PC attempted to activate the jettison of external stores, put the #2 engine into lockout, and announced and took the controls just prior to impact.  The aircraft was in a nose low descent when the PC leveled the aircraft prior to impact.  The aircraft came to rest upright with the main wheels in a drainage ditch and the tail and nose of the aircraft supporting the weight of the aircraft.    
2.  The following subject areas can be discussed to highlight lessons learned: 
a. Knowledge of GO/NO-GO, and its proper application, will prevent the aircraft's structural and power limitations from being exceeded.  However, not exceeding GO/NO-GO will not guarantee a safe takeoff.  An aviator must know the maximum torque available and if a sufficient surplus of power exists in order to ensure a safe takeoff. 
b. The crew must use proper aircrew coordination procedures. 
c. The crew must be aware of wind conditions and their effects on flight operations. 
d. The crew must be aware that they are responsible for the safe operation of their aircraft. Although the tower personnel must control aircraft movement in the airfield environment, it is incumbent on the crew to determine if controller instructions would cause an unsafe condition. 
e.  The crew must be prepared to jettison the ESSS tanks, during power-limited situations, should it become necessary in order to prevent an aircraft accident. 
IO NOTE:  The IO should ensure that the DYNAMIC DATUM PLANE is deactivated on the bottom of the IC11 MISCELLANEOUS CONDITONS page.  If the DYNAMIC DATUM PLANE remains active, there will be evident problems experienced when inserting subsequent initial conditions. 
