I3204
DISCUSS ITEMS
Enroute weather facilities (FSS/EFAS/METRO), STARS (filing, planning, and lost comms), SSE VOR/TAC/NDB approach procedures, SSE circling approach, SSE missed approach, and needle only VOR and TAC approach procedures, electrical system/malfunctions.
Enroute Weather Facilities (FSS/EFAS/METRO)
FSS enroute on the radio is like calling 1-800-WX-BRIEF on deck. Can give full weather or abbreviated, advises winds aloft, etc.
EFAS has been decommissioned.

METRO is military weather service, usually collocated with significant bases. Locations and frequencies are found in the FIH.

Don’t underestimate the value of a PIREP, when available it is the most current/accurate information on a locations weather.
When encountering unexpected or significant weather, give a PIREP.

STARS (Filing, Planning, and Lost Comms)

Highways into terminal areas. Decrease ATC workload with known procedures.
If a STAR exists for along your general route of flight, expect to fly the STAR.

Filed by name on a DD-175.

When cleared for a STAR fly the published ground track at ATC assigned altitude.

When vectored off the STAR, do not expect to resume navigation along the STAR unless ATC indicates otherwise.
DESCEND VIA – An abbreviated ATC clearance that requires compliance with a published procedure lateral path and associated speed restrictions and provides a pilot-discretion descent to comply with published altitude restrictions.

SSE VOR/TAC/NDB Approach Procedures

SSE Circling Approach

Gear Down NLT the 90.
SSE Missed Approach

Consideration should be given to circling for a downwind vice going back into IMC.
Needle Only VOR and TAC Approach Procedures
Fly a track to/from the station with proper crosswind corrections, utilizing ground track indicator (green circle) to avoid homing.

Note the tail of the needle for lead radials on turns, CDI will not come alive.

Do not parallel the proper course after station passage, turn to an intercept heading.

Electrical System/Malfunctions.
With generator failure, consider immediately opening the associated bleed valve to smell for smoke.

Identify Generator Control Box issues by passing controls to RS and check for normal Gen Voltage while in the Reset position.
2.10 ELECTRICAL POWER SUPPLY AND DISTRIBUTION SYSTEM

The four sources of dc power consist of one 24-volt 42-amp-hour battery, one 24-volt 5-amp-hour AUX BATT and two 250-amp starter-generators. The output of each generator passes through a cable to the respective generator bus. Other buses distribute power to aircraft dc loads and derive power from the generator buses. The generators are paralleled to balance the dc loads between the two units. When a generator is not operating, reverse current and over voltage protection is automatically provided. Most dc distribution buses are connected to both generator buses, but have isolation diodes to prevent power crossfeed between the generating systems. When either generator is lost, the operating generator will supply power for all aircraft dc loads. In the event of a dual generator failure, the AUX BATT is available to provide dc power to the essential bus. Two inverters operating from dc power produce the required single-phase ac power. For aircraft with digital engine indicators, the ac inverters have been removed and all power is dc.

Two 325-amp, slow-blow fuses, referred to as current limiters, are used to tie the main buses and provide fault protection. A battery bus between the current limiters supplies dc power to the starters. The integrity of each current limiter can be checked by turning on the battery switch and noting operation of the corresponding fuel quantity gauge.

Four circuit breakers mounted on an “L” shaped bracket located on the aft side of the battery compartment provide

circuit protection for the bus-fed and battery-fed battery relays.

2.10.1 DC Power Supply

As the result of the avionics upgrade, the aircraft now has two lead–acid batteries to furnish dc power when the engines are not operating. The existing 24-volt, 42-amp-hour (at 23 °C) battery, which is located in the right wing center section and accessible through a panel on the top of the wing and the 24-volt 5-amp-hour AUX BATT located in the left side of the avionics compartment. Under normal conditions, dc power is produced by two engine-driven 28-volt, 250-amp starter-generators.

2.10.2 Lead-Acid Battery Functions

The lead-acid batteries provide (1) an emergency power source, (2) an engine starting power source, and (3) a damper to absorb power transients within the electrical system.

2.10.3 Gangbar

All electrical current except for the hot battery bus and AUX BATT may be shut off. The gangbar is raised when a battery or generator switch is turned on. Placed down, the bar forces all switches to the OFF position.

2.10.3.1 Battery (BATT) Switch

A switch placarded BATT is located on the control pedestal (Figure 1-4) and, when placed to the ON position, permits the battery to supply dc power to the aircraft bus system through the battery relay. Isolation diodes permit the battery relay to be energized by external power or the generators in the event the battery charge is insufficient to activate the relay.

2.10.3.2 Generator Switches

Two circuit breaker- type switches placarded GEN No. 1 andGEN No. 2 are located alongside the BATT switch. The toggle switches control electrical power from the designated generator to paralleling circuits and the bus distribution system. They are three-position switches placarded OFF and ON with a spring loaded “reset” position forward of ON. When a generator is removed from the aircraft electrical system because of either a fault or from placing the GEN switch in the OFF position, the affected unit cannot have its output restored to aircraft use until the GEN switch is moved to “reset,” then ON.

The generator control panel is located under the cabin center aisle aft of the main spar and provides overvoltage, undervoltage, reverse current protection, and automatic paralleling. If one or more of these conditions is sensed, the respective generator will be disabled and the associated LH or RH generator out light will illuminate.

2.10.4 Auxiliary Power Supply (APS)

In the event of an emergency situation, involving the loss of both generators, the APS can be isolated from the rest of the electrical system and serve as an independent source of 24 Vdc power for the Avionics Essential Bus. This bus will support “CRANE”:

• Com 1 VHF radio (pilot, copilot, and observer).

• Radio Tuning Unit (RTU).

• AUDIO (ICS) for pilot headset.

• NAV 1 VHF.

• Electronic Standby Instrument System (ESIS).

APS will power “CRANE” for a minimum of 30 minutes. The three-position switch is located on the center pedestal just below the AUX ON/AUX TEST light.

2.10.5 Load Voltmeters

Twometers on the left subpanel (FO-1) display voltage readings and show the rate of current usage from left and right generating systems. Each meter is equipped with a spring-loaded pushbutton switch that when manually pressed will cause the meter to indicate bus voltage. Each meter normally shows output amperage shown as a percent of rated capacity from the respective generator unless the pushbutton switch is pressed to obtain bus voltage reading. Current consumption is indicated as a percentage of total output amperage capacity for the generating system monitored.

2.10.5.1 Generator Out Warning Lights

Two annunciator panel fault lights (Figure 12-1) inform the pilot when either generator is not delivering current to the aircraft dc bus system. These lights are placarded LH GEN OUT and RH GEN OUT. The flashing FAULT WARNING light and illumination of either annunciator light indicates that either the identified generator has failed or voltage is insufficient to keep it connected to the bus distribution system.

2.10.6 Dc External Power Source

External dc power can be applied to the aircraft (Figure 3-1) through an external power receptacle in the right-engine nacelle. The receptacle is accessible through a hinged access panel. Dc power is supplied through the dc external plug and applied directly to the battery bus after passing through the external power relay (Figure 2-7). The holding coil circuit of the relay is energized by the external power source. The auxiliary power unit used for aircraft ground checks or for aircraft starting must not exceed 28 Vdc and have the capability of delivering a continuous load of 300 amperes with up to 1,000 amperes for 0.1 second if required.

Note

For aircraft with AFC-24 (Digital Engine Indicators), the ac inverters have been removed and all power is dc. The Inverter No. 1 and No. 2 switches and circuit breakers have been removed and the #1 INVERTER OUT, #2 INVERTER OUT and INST INVOUT annunciators have been replaced with blank lenses.

2.10.10 DC to DC Converter

The DC-to-DC converter located in the avionics bay, accepts DC input voltage from the aircraft electrical system that may be less than 28 Vdc and increases it as necessary in order to produces a constant 28 Vdc output voltage. This capability is especially critical during periods of high demand, such as during an airborne engine start, when a reduction in available dc voltage could cause an auto shutoff feature in the Primary Flight Display (PFD) to activate and shut the system down.
Keep the generator loadmeters in your scan because your Gen Out annunciator may fail before your generator fails, leaving you no indications of the potential excessive load and/or battery discharge.

Consider passing controls and using two hands when resetting a failed generator in order to read generator voltage with the switch in the reset position.

Check out NATOPS 2-24, shows which items are on which buses. Be familiar with this section in order to expedite diagnosis of given electrical malfunctions and improve decision making for the remainder of the flight. Examples:

MFD goes blank. Could simply be an MFD unit failure/CB popped or could be the No. 3 Avionics Bus offline. If No. 3 Avionics Bus is offline, there is no cooling to the Avionics Bay. Systems could start dropping offline/malfunctioning if flight continues and units overheat.

LH Engine Instruments go blank. Indicates the No. 1 Sub Bus is probably offline. Gear motor is still online but the gear indicators are offline. So you cannot identify if your gear is down and locked prior to landing. Execute troubleshooting steps (prop sync, taxi light, GRD MAX) and consider getting a visual inspection prior to landing.

RH Engine Instruments go blank. Indicates the No. 2 Sub Bus is probably offline. Gear motor is now offline, but indicators should show three down and locked after manual extension procedures have been followed.

15.13 ELECTRICAL SYSTEM FAILURE

15.13.1 Generator Failure

If a generator fails (indicated by illumination of the respective RH or LH GEN OUT annunciator), all nonessential electrical equipment should be used with caution to avoid overloading the remaining generator. Loads in excess of single-generator output will drain the battery. If a generator fails and will not reset, current limiter status information is necessary because it relates to battery condition/duration. Three basic possibilities exist: 

(1) If the battery volt ammeter is not showing a discharge and no other equipment failures are noted, the current limiters are intact and the operating generator is providing all the DC power requirements. If the load is 1.0, turn off unnecessary equipment.

(2) If the battery is showing a discharge and no other equipment failures are noted, the current limiter opposite the inoperative generator has failed. The battery is powering the equipment/buses on the inoperative generator's main bus. Consideration should be given to securing the aircraft battery and activating the AUX BATT. This will enable the flight crew to continue to operate the aircraft in a safe manner, have access to both communication and navigation equipment and still be able to conserve the aircraft battery for later use in the terminal area (lowering gear and flaps, etc.). If the battery is secured, the singly powered items on the inoperative generator's main bus will be lost. The boost pump on that side will still be operating, since it is dual powered, and the battery will still show a discharge. For maximum battery conservation, consider securing that boost pump. If the boost pump is secured, the pressure light on that side will not illuminate since it is singly powered. The crossfeed valve will still operate manually. 

(3) If the battery is not showing a discharge and other equipment failures are noted, (a fuel quantity gauge, a PFD, etc.) the current limiter has failed on the same side as the inoperative generator and this equipment will remain inoperative. The battery is not being discharged. Therefore, the operating generator is powering the hot battery bus. Monitor the operating generator's load.

When generator failure is indicated, proceed as follows:

Note

Ensure starter switch is off.

*1. Generator — OFF, Reset Momentarily, Then ON.

Note

• Release the generator switch slowly from the spring-loaded reset position to the ON position to prevent tripping the opposite generator off.

• Normal voltage in the reset position indicates a failure of the generator control rather than the generator.

If generator will not reset:

*2. Generator — OFF.

*3. Current limiter (Battery Ammeter) — Checked.

WARNING

The combination of a failed generator, failed opposite side current limiter and a drained battery results in no power available to the hot battery bus. In this situation no fire extinguishing capability exists.

Note

If the battery is supplying power to buses due to either a failed generator and opposite side current limiter or due to a failed generator and excessive load on the operating generator, battery power may be available for as little as 10 minutes if electrical load is not reduced.

4. Operating generator — Do Not Exceed 1.0 Load.

5. Land as soon as practicable.

WARNING

Should smoke and/or fumes be detected immediately following a generator failure, the origin could be in the generator control or an internal generator malfunction. Intermittent utilization of the corresponding engine bleed air valve may help confirm an internal malfunction. If smoke and fumes persist for an internal malfunction, consideration should be given to securing the corresponding engine to stop generator rotation and eliminate the fire hazard.

15.13.2 Dual-Generator Failure

If both generators are inoperative, consideration should be given to the following steps as a method of ensuring maximum duration of the aircraft battery.

WARNING

With a total loss of electrical power, the cabin will depressurize as the bleed air valves are spring loaded closed. If cabin altitude exceeds 10,000 feet, supplemental oxygen for all occupants of the aircraft should be considered.

1. Ensure AUX BATT three position switch is in the ON/ARMED position.

2. Gangbar — OFF.

WARNING

If the aux battery is secured or depleted with the gangbar off, all attitude reference will be lost.

Note

With the aircraft battery switched OFF and the AUX BATT switch ON, the auxiliary battery will provide 24 VDC to the following systems: COM 1, RTU, Audio (pilot), NAV 1, and the ESIS display.

3. Cabin temperature mode, electric heater, anti-ice/deice, auto-ignition, lights and radar — OFF.

4. Boost pumps — OFF.

5. Pull the following circuit breakers:

a. Left and right fuel panel bus circuit breakers.

b. LH fuel flow, LH oil temperature circuit breakers.

c. RH bleed air control, prop sync, annunciator power, flap motor, and flap indicator circuit breaker.

Note

With dual-generator failure, a no-flap landing and manual gear extension should be anticipated in all cases.

6. Avionics Master — OFF. 

7. Battery — As required.
15.13.3 Excessive Loadmeter Indications (Over 1.0)

Excessive loadmeter indications are generally caused by an excessive battery charge rate or an electrical system ground fault.

1. Battery/ammeter — Check.

If a charge rate in excess of 30 amps is indicated:

2. Battery — OFF.

3. Battery/ammeter — Check.

If battery charge rate is still in excess of 30 amps the battery relay has failed, land as soon as possible. If battery charge rate drops after securing the battery switch, proceed as follows:

4. Recheck loadmeters.

If loadmeters are normal, the problem was excessive battery charge rate. Land as soon as practicable. If loadmeter indications are still excessive, an electrical ground fault exists. Be alert for electrical fire, secure malfunctioning electrical equipment and land as soon as possible.

Note

Loadmeter splits of greater than 0.1 are indicative of abnormal generator paralleling. With the air-conditioner or electric heater activated, an excessive loadmeter indication for the left generator may be indicative of a current limiter failure.

15.13.6 Circuit Breaker Tripped

1. Nonessential circuit — Do Not Reset in Flight.

2. Essential circuit.

a. Circuit breaker — Push to Reset.

b. If circuit breaker trips again — Do Not Reset.

15.13.7 Avionics Failure

If all avionics power is lost, the avionics master switch has possibly failed. Loss of power to the avionics master switch will cause the AUX BATT to activate and provide 24 Vdc to the essential bus. This will provide power to the ESIS display, COM 1, NAV 1, the RTU and pilot's audio panel. Pulling the AVIONICS MASTER POWER circuit breaker on the copilot subpanel may restore avionics power 

15.13.8 Subpanel Feeder Circuit Breaker Tripped

A short is indicated: DO NOT RESET IN FLIGHT. 
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