Flight Operation Instruction # 154
Procedure for Flight in the Vicinity of Thunderstorms
Validity: On issue 

Expiry of this FOI: On incorporation into proposed new Operations Manual and Check and Training Manual

Background: Following a lightning strike on the propeller of a company B200, it was discovered that no formal procedure exists to inform flight crew on how to avoid Thunderstorms, what to do if the flight inadvertently ends up in a thunderstorm, how to recognise a lightning strike and what to do if one occurs. It was also discovered that no formal training is provided to flight crew on proper use of the weather radar.
SCOPE: The intention of this notice is to provide flight crew with information on the conduct of flights when Thunderstorms are present in the vicinity of an aerodrome or intended flight path. How to use the weather radar effectively and other associated weather events that could detrimentally affect the safe operation of company aircraft. 

Much of the information and many of the procedures apply equally to IFR fixed wing aircraft as well as VFR rotary aircraft.
RESPONSIBILITY: The Check and Training Manager for both RW and FW are responsible for ensuring that pilots are trained to detect and avoid thunderstorms and how to use specialised equipment such as stormscopes and weather radar.
Pilots are responsible for ensuring they adhere to the company procedures

PROCEDURE: 

Pre-flight
With the wide-spread use of weather radar in New Zealand, forecasting of thunderstorms has improved dramatically. Thorough pre-flight weather briefings should always be carried out and if TAF indicates the chance of a Thunderstorm, pilots should also refer to the live radar image on Metjet to check current activity. Plan the route of the flight accordingly; often an alternate route will keep the aircraft clear of the forecast thunderstorm activity.

Bonding straps  should always be checked as they help dissipate the current following a lightning strike. Any missing or damaged straps are to be reported to the Maintenance controller via the appropriate maintenance procedure. The weather radar should also be tested, either on line-up before take-off at the earliest or prior to encountering thunderstorm activity/IMC. Fuel caps should be tight fitting and have a plastic or rubber seal present so that there is not metal on metal contact which could aid arcing in the event of a lightning strike. The lanyard attaching the cap to the wing should be plastic. If an old metal type lanyard is found then bring it to the Maintenance controller’s attention as it will need to be changed. 

In Flight

Caution should be exercised if taking off with thunderstorm activity between 5-10nm from the aerodrome. Windshear, turbulence and downdrafts could affect the performance of the aircraft. Takeoff shall not be commenced if an active thunderstorm is approaching the departure aerodrome and will be within 3nm of the aircraft during or immediately after take-off.
Known thunderstorms are not to be penetrated under any circumstances. Treat all thunderstorm activity as a threat regardless of size as they are often building in intensity at a rate far greater than they appear. 
Visual contact is the primary means of thunderstorm avoidance.  Avoid flying within 10nm horizontally of a fully developed cumulo-nimbus cloud and also directly below the base of the cloud whenever possible. Vertical air movements capable of producing extremely serve turbulence is often present near the edge of the cloud’s base or in clear air below the anvil at the top of the cloud. Hail can also fall from this overhanging cloud. Be especially aware of sharp edged or irregular shaped cells on the weather radar.  When requesting a diversion around thunderstorms it is advisable to fly on the upwind side so that the wind isn’t carrying the storm towards the aircraft’s flight path. 
If it is not possible to remain clear of thunderstorm activity such as when it is embedded in frontal cloud, the following actions shall be taken as appropriate:

· Ensure crew harnesses and passenger seat belts are securely fastened and all loose objects are stowed

· Brief any medical staff of the likelihood of turbulence

· Select a penetration height and set power for the recommended turbulence penetration speed. If this is not known then the aircraft manoeuvring speed (Va) is to be used.

· Set trims and note position

· Maintain constant attitude and avoid over-correction

· Avoid power alterations and excessive turns

· Ensure pitot heaters are turned on

· Do not chase airspeed or altitude unless absolutely necessary

· Turn cockpit lighting on to fully bright to minimise the effects of lightning flashes

· Maintain original heading

· Do not climb in an attempt to get over the storm.

The approach to land shall not be carried out if at any stage the aircraft will be 3nm or closer to an approaching storm. If necessary the aircraft shall hold or adopt an alternative approach track.

The weather radar should be used to identify active cells and the tilt used to assess the height of the cell. Care should be taken to recognise the possibility of heavy precipitation masking an active CB.

Lightning Strikes

Lightning strike data shows that there are more lightning strikes to aircraft below 20,000 ft than above this altitude. Strikes occurring above around 10,000 ft are associated with positive and negative charge centres within a cloud or between adjacent clouds. Most strikes below about 10,000 ft are thought to result from cloud to ground flashes. Most strikes occur within or near regions of precipitation. The amount of lightning activity is related to how much precipitation there is and the presence of vertical air currents (turbulence) however lightning strikes have been reported by aircraft some 25nm from any radar returns or precipitation. One limitation of weather radars is that they usually only pick up precipitation and not the cloud itself, as such aircraft can encounter hail and  lightning, without warning. More modern radars have the ability to detect windshear and other forms of precipitation but unfortunately, Skyline Aviation aircraft are not fitted with this technology.

The following procedures should be used when lightning is observed in the vicinity of the intended flight path:

· When the temperature at the aircrafts level is 0 deg C or higher, avoid all echoes showing sharp gradients by at least 5nm

· When the temperature at the aircraft’s level is less than 0 deg C, avoid all echoes showing sharp gradients by at least 10nm
· When flying above 23,000 ft, avoid all echoes, regardless of gradient, by at least 20nm

A lightning strike is imminent when combinations of the following conditions are present:
· Flight through or near unstable air, a stationary front, a cold or warm front or a squall line

· Within a cloud

· Ice types of precipitation

· Air temperature near 0 deg C

· Progressive build-up of radio static

· St Elmo’s fire (when dark)

· Turbulence

· At altitudes between 5000 ft and 15,000 ft (most prevalent around 11,000 ft)

· Climbing or descending.

If you believe a lightning strike is likely, you should:

· Avoid areas of precipitation

· Change altitude to avoid temperatures near 0 deg C

Post Flight

Following flight in the vicinity of a thunder storm, particular emphasis should be made on the post flight walk around for signs of a lightning strike. Things to look out for are:

· Scorch, burn marks or pitted areas on the propeller  or rotor blades

· Scorch, burn marks or chunks missing from trailing edges of the wing and control surfaces. Also the tail section of the aircraft including strakes on the underside of the rear fuselage.
· Melted or pitted areas on the surface of the wings and fuselage. 

· Any unexplained problems with aircraft avionics or engine instrumentation

· Damage to static wicks and bonding straps

Any such defects are to be entered into the maintenance log and reported to the Maintenance Controller as soon as possible. If a lightning strike is suspected but no obvious evidence is discovered, notification should still be made to the maintenance controller or an engineer so a more intensive inspection can be made.

Use of Weather Radar and Stormscope
The aircraft weather radar and stormscope if fitted, are to be turned on and monitored for any flight within the vicinity of a thunderstorm or when in continuous IMC. The radar is to be placed in standby mode and the tilt function placed in the full up or park position prior to landing.
All Skyline Aircraft are required to be fitted with a serviceable weather radar prior to departure unless permitted otherwise by an OMEL. If the weather radar becomes unserviceable in flight and the weather conditions are VMC, the aircraft should remain in VMC. If the aircraft is in IMC or flying at night, the aircraft can only continue if the weather forecasts indicate there is no likelihood of thunderstorms, lightning, turbulence or icing.

Refer to type specific operating procedures for further information on the use of that particular aircraft equipment.

