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CH-47D ELECTRICAL SYSTEM

STUDENT HANDOUT

TERMINAL LEARNING OBJECTIVE (TLO):

Action: Describe components, operational characteristics, functions, and limitations of the CH-47D
Electrical System.

Conditions: In a classroom, given a CH-47D Electrical System Trainer, Electrical System Diagram, and
a student handout.

Standards: Correctly answer in writing, without reference, seven of ten questions pertaining to
components, operational characteristics, limitations, and functions or malfunctions of the CH-47D
Electrical System, In Accordance With (IAW) TM 11 15201 2401 10 and the student handout.

Safety Requirements: None.

Risk Assessment Level: Low.

Environmental Considerations: None.

Evaluation: Each student will be evaluated on this block of instruction during the second written
examination. This will be a criterion type examination requiring a GO on each scored unit. You will have

90 minutes for the exam.

1. Learning Step/Activity 11 Describe the operational characteristics, functions, and components
of the Electrical System.

EXT. PWR

a. Three AC generators.

(1) APU generator supplies power when the rotors are not turning.



(2) No.1 and No.2 main generators.
(a) Supply power when the rotors are turning.
(b) The No.1 generator normally powers the No. 1 system on the left side.
(c) No.2 generator normally powers the No. 2 system on the right side.

(3) The AC bus tie automatically allows either generator to power both systems.

(4) AC external power can also be used if desired.

EXT. PWR

b. No.1 and No.2 Transformer-Rectifiers.

(1) Converts AC to DC, and supplies 28 volts to the DC distribution system.

(2) Each transformer-rectifier is capable of supplying the complete load.

(3) The DC cross tie automatically allows either TR to power both systems.
c. The battery supplies power to some DC buses for the following:

(1) APU starts.

(2) Emergency.

(3) Pressure refueling.

d. DC external power can also be used if desired.



2. Learning Step/Activity 21 Describe the components, functions, and limitations of the AC Power
Supply.

a. AC power supply and components.
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(1) No.1 and No.2 main generators are located on the aft transmission and are cooled by the Aft
transmission Main lubrication system.



(2) Each main generator has a regulated output of 115/200VAC, frequency of 400Hz, and a
maximum power rating of 40 KVA.

PHASE 1 PHASE 2 PHASE 3

180° 240°

(3) Permanent Magnet Generator (PMG).
(a) Provides frequency signals for:
1. Generator control unit.
2. Rotor tachometer.
(b) DC power for contactor relay operation.
(c) Control voltage for the field exciter.
(4) APU generator. Located on the left side of the APU and is air cooled. The APU generator

supplies all power requirements for the aircraft for ground checks, maintenance, and some
emergencies. This generator has a maximum power rating of 20 KVA.




(5) Power Distribution Panels (PDP&6s).

No.2 PDP No.1 PDP

(a) The electrical system includes two PDP& which contain most of the control and
distribution circuits.

(b) Location.
1. No.1T1 Left of the copilot seat.
2. No.2T Right of the pilot seat.
(c) Components.

Circuit breakers for circuit protection.

2. AC bus tie gang bar in the AC bus tie circuit.
3. Relays for power distribution control.
4. Current transformers to step down current.

a. Lighting transformers to step down current.

b. Instrument transformers to step down current.



(6) Main Generator Control Units (GCUbs) . The GCU's
compartments.

APU Generator Control Unit

No.2 Generator Control Unit No.1 Generator Control Unit

(&) Monitors main generator output for:
1. Voltage regulation.
2. Fault detection.

(b) The GCU will turn off a malfunctioning generator.

1. Over-voltage.
2. Under-voltage.
3. Under-frequency:

a. When the RRPM drops below 82 to 85% for 3 to 7 seconds.
b. When the RRPM drops below 82%.
4. Feeder faults (open or short circuits).
(c) Controls connection of the generator to the distribution system.
(d) Controls the generator off (GEN OFF) caution light.
(e) The GCU contains a bite indicator that indicates feeder fault or generator failure.
(7) APU generator control unit. Located in the right electrical compartment. The operation is

the same as that of the main generator control units, except there is no APU generator off
caution light.



(8) Current transformers. Measures the current flow through the generator feeders for fault
detection.

(a) Location for the main generators.
1. Negative T Inside the generator.
2. Positive 1 In each PDP.
(b) Location for the APU generator.
1. Negative T Aft cargo compartment.
2. Positive T Inside the No.2 PDP.

(9) Contactor relays.
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(a) Controlled by the GCU.

(b) Purpose:



[

Connects the power source to the bus.

[~

Disconnects an inoperative generator from the bus to prevent a reverse current flow.

3. Completes AC bus tie when required.

(10)Generator switches. Located on the overhead switch panel. These are three position
switches labeled ON, OFF/RESET, and TEST. There is a single switch for each generator.

(11)External power (AC).

(a) The external power receptacle is located on the forward end of the left electrical pod.
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(b) External power control unit.

1. Located in the left electrical compartment.

2. Prevents unacceptable external power from being connected to the aircraft.

3. Controls the external power contactor relay.

4. External power switch is used to reset the external power control unit if the power has

been automatically shut off.

(c) EXT PWR advisory light

1. Comes on when external power is applied to the aircraft electrical system.

2. Does not indicate that the external power is connected to the receptacle.

CAUTION: When external power is used, a visual check shall be made by the crew to ensure that the
external power unit has been disconnected from the helicopter before taxiing. (-10, pg 2-60)

b. AC priority of application.

(1) The priority of application ensure only one source of power can be connected to a bus at a
time. This is accomplished by the use of contactor relays.
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(2) Order of priority.
(a) No.1 and 2 main generators, either one or both.
(b) APU generator.
(c) External power.
3. Learning Step/Activity 3i Describe the DC Power Supply.
a. DC power supply and components.

(1) Battery. Sealed Lead Acid (SLAB), 24 volt.

(a) The battery is located in the left electrical compartment.

(b) Powers the following when the battery is plugged in.
1. Hot battery bus.
2. Switched battery bus if no other source of DC power is available.
3. Essential bus if no other source of DC power is available and the battery switch is on.

(c) An absence of segment lights on the Master Caution/ Advisory panel when switching on
the battery switch may be an indication of a weak or discharged aircraft battery.

(2) BATT SYS MAL caution light. The capsule illuminates if there is a cell imbalance or fault in
the charging circuit. Power to operate the capsule is supplied by the DC essential bus
through thr LIGHTING CAPSULE PNL circuit breaker on the NO.1 PDP.
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NOTE: The BATT SYS MAL light will be illuminated prior to the APU generator providing power to the
DC system.

NOTE: On the SLAB battery modification, the No.1 DC bus provides the charge for the SLAB battery.

NOTE: The battery charger has been removed and a additional RCCO has been installed to control the
flow of power to the battery.

NOTE: The BATT SYS MAL light may indicate if there is a cell imbalance or a fault in the charging circuit.

(3) Transformer-rectifiers.

(&) No.1 and No.2 transformer 1 rectifiers are located in the left and right electrical
compartments, No.1 on the left and No.2 on the right. The TR& are cooled by air. The
transformer-rectifiers transform the 200 VAC 48.5 VAC and then rectifies it into 28 VDC.

(b) Each transformer-rectifier has an output of 200 AMPG&, and is capable of supplying the
complete DC load for the aircraft.

(c) Reverse Current Cutout Relay (RCCR).
1. RCCR connects the transformer-rectifier output to the bus.
2. Disconnects an inoperative transformer-rectifier from the bus.

3. Controls the RECT OFF caution light.
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