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991N 200 28vdc 99 08.05.02

08.05.02.1 General Specification

08.05.02.1.1 General

a)

The contractor shall supply 28.5vdc Ground Power Unit 600 amp and
400 amp

08.05.02.1.2 Scope

a)

This specification describes the JBT JETWAY SYSTEMS
JETPOWER 28v solid-state ground power unit designed to be capable
of powering commercial or military aircraft with a power quality of
MIL-STD-704F and ISO 6858 at 28.5vdc from a suitable utility power
source.

08.05.02.1.3 Applicable Documents

a) NEC (National Electric Code)

b) IEEE (Institute of Electrical and Electronic Engineers) MIL-STD-
704F (Aircraft Electrical Power Characteristics)

c¢) ARP-5015 (400 Hz Ground Power Performance Requirements) DFS-
400 (Euro-standard, 400 Hz)

d) CSA (Canadian Standards Association) ETL (Intertek Testing
Services)

e) UL (Underwriters Laboratories)

f) NEMA (National Electrical Manufacturers Association).

08.05.02.2 Performance Characteristics

08.05.02.2.1 Input Power

a)

b)

c)

AC Input Voltage: The unit will operate with 3 phase input voltages
not varying more than plus 10% or minus 15% of the source’s
nominally rated voltage. Nominal ratings are: 480/240/208 vac and
415/400/380 vac. (contact factory for 575vac option availability)

AC Input Frequency: The unit will operate on input power
frequencies ranging from 45 Hz to 65 Hz.

Input Current Requirements at Rated Load: The nominal input
current requirements for the unit at rated load are:

Input Volts  Input amps
600amp unit 400 amp unit

480 37 amps 25
240 76 amps 51
208 89 amps 59
415 43 amps 29
400 45 amps 30
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08.05.02.2.2

08.05.02.2.3

08.05.02.2.4

08.05.02.2.5

380 47 amps 31

d) Input Inrush Current: On start up the inrush current shall not exceed
100% of that input current required when the unit is operating at rated
load output.

e) Input Phase Rotation: The unit shall be input phase rotation
independent, allowing the unit to be connected to the incoming power
without regard for phase rotation.

Output 28.5vdc

a) Output Voltage: The output voltage is rated at 28.5vdc. The voltage
may be adjusted plus or minus 10%.

b) Output Voltage Drift: With the unit operating at a constant load, a
change in ambient temperature up to 55 degrees C in an eight hour
period or as the unit stabilized from a cold condition at any load, the
output voltage shall not change by more than 1% of its originally set
value.

c) Output Voltage Regulation: Output voltage shall recover to the steady
state condition in accordance with MIL-STD-704F and ISO 6858.

d) Output Voltage Modulation: The modulation of the output voltage
shall meet the specification of MIL-STD-704F and ISO 6858.

e) Output Current:

600 or 400 amps continuous.
2000 amps surge for engine starting

Fault Systems

a) The unit will be capable of monitoring the following items and
shutting down in the event they are out of tolerance.
b) The faults listed below will be indicated with front panel red lamps:

e  Output voltage greater than 31.5vdc per MIL-STD-704F
e  Output overload
e Overtemperature

Indicators

a) Front panel indicators and lights will indicate the following:
e DC output current level
e  DC output voltage level

e  Output Overvoltage - Red lamp Output overload — Red lamp
Overtemperature — Red lamp Input power applied - Yellow lamp

e  Output contactor closed — Green lamp

Switches and Controls

a) The following switches and controls will be mounted on the outside
of the main cabinet of the unit:

e  Stop push button — for stopping s resetting the unit Start push
button — for starting the unit

e  Output Current Limit Adjustment
b) The following switches and controls will be mounted inside the main
cabinet of the unit:

e Autosmanual switch — enables / disables output voltage
regulation.

239 7NN 89 Ty NNV D21 VIN NIOND D55 VI — DMNIVNN NMNYN



08.05.02.2.6

08.05.02.2.7

08.05.02.2.8

e Line drop compensation adjustment — sets compensation
amount.

e Voltage adjustment pot — sets output voltage level

Physical Characteristics

a) Weight: 500 Ibs
a) Cabinet Dimensions:

Height: 29 inches (737mm)
Width: 24 inches (610mm)
Depth: 36 inches (914mm)

e Dimensions are without the cart or stand
b) Cabinet Material: The cabinet will be constructed from painted
alodined aluminum.

Certifications

a) The Jetpower 3 units (480,240,208 vac input) are ITS (ETL) listed for
UL- 1012 and CSA-C22.2 No. 107.1.

Additional Accesories

a) Cart: A cart with wheels is available to allow it to be towed by hand

b) Bridge Mounting brackets: Brackets are available for mounting the
unit on a passenger boarding bridge.

c) Cable Hanger: A cable hanger is available when the unit is mounted
on a cart or on a stand.

d) 28vcable: A 28v cable is available in various lengths.

e) Convenience Receptacle: A 120vac 15 amp receptacle.

08.05.02.3 Technical Specifications

08.05.02.3.1

08.05.02.3.2

08.05.02.3.3

General Design Elements

a) The unit’s manufacturer shall have minimum expectance for the past
25 years for supplying 400Hz ground power units.

b) The manufacturer shall be approved by the Israeli Air Force (IAF) and
the Israel Aerospace Industries (IAI)

c) The unit shall feature easy, single person mobility in an aircraft
hangar or apron environment.

Maximum Input Current

Model | Capacity| 480v 240 v 208v 415v 400 v
2914530- 200A 15A 31A 34A 17A 18A
200
2914530- 400 A 25A 51A 59A 29A 30A
400
2914530- 600 A 37A 76A 89A 43A 45A
600
Dimensions
a)  Width: 24 in (610 mm)
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08.05.02.3.4

08.05.02.3.5

08.05.02.3.6

08.05.02.3.7

08.05.02.3.8

08.05.02.3.9

08.05.02.3.10

08.05.03.1
08.05.03.1.1

08.05.03.1.2

08.05.03.1.3

b) Height: 29 in (737 mm)
c¢) Depth: 36 1n (914 mm)
d) Dimensions are without the cart

Weight (without cart)
a) 360 Ibs (163kg)

Housing
a) NEMA 3R painted alodine aluminium

Environmental Conditions

a) Capable of normal operation from -40°C to 55°C (-40°F to +131°F)
Noise

a) Not greater than 65dBA at 1.5 m height, 1 m distance
Maintenance

a) Mean Time to Repair (MTTR) 30 minutes. Reduced part count and
increased circuit and component protection enhance reliability.

Output Ratings

a) Output Voltage of 28.5vdc. Internal adjustment of plus or minus 10%
b) Output Regulation: better than 1%

c) Output Modulation: MIL-STD-704F and ISO 9858

d) Output Current: 200, 400 or 600 amps continuous; 2000 amp surge

Output Protection

a) Output Over voltage > 31.5vdc
b) Output overload
¢) Over temperature

400HZz 115VAC 30 KVA 9 08.05.03

General Specification

General

a) The contractor shall supply 400Hz ground power unit for hangar
applications available in sizes of 25 kVA to 90 kVA.

Scope

a) This specification describes the JBT AeroTech JETWAY SYSTEMS
JETPOWER 8s solid-state ground power unit (frequency converter)
designed to be capable of powering commercial or military aircraft
with a power quality of MIL-STD-704E at 400 Hz, 115,200 VAC, 3
phase, 4 wire from a suitable utility power source.

Applicable Documents

a) NEC (National Electric Code).

b) IEEE (Institute of Electrical and Electronic Engineers) MIL-STD-
704E (Aircraft Electrical Power Characteristics) ARP-5015 (400 Hz
Ground Power Performance Requirements) DFS-400 (Euro-standard,
400 Hz).

¢) CSA (Canadian Standards Association).
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d)

ETL (Intertek Testing Services).

e) UL (Underwriters Laboratories).

)  NEMA (National Electrical Manufacturers Association).
08.05.03.1.4 Nominal Rating

a) 30kVA at.8 power factor load on the output.
08.05.03.2 Performance Characteristics

08.05.03.2.1 Input Power

a)

b)

c)

d)

e)

g

AC Input Voltage: The unit will operate with input voltages not
varying more than plus 10% or minus 15% of the source’s nominally
rated voltage. Nominal ratings are: 480 vac,

AC Input Frequency: The unit will operate on input power
frequencies ranging from 45 Hz to 65 Hz.

Input Current Requirements at Rated Load: The nominal input
current requirements for the unit at rated load are:

Input Volts

480 34 amps

415 39 amps

400 40 amps

380 42 amps

Input Inrush Current: On start up the inrush current shall not exceed
100% of that input current required when the unit is operating at rated
load output.

Input Power Factor. The input power factor shall be .95 or greater at
loads 25% of or greater than the nominal rated load for the unit.

Input Phase Rotation: The unit shall be input phase rotation
independent, allowing the unit to be connected to the incoming power
without regard for phase rotation.

Input Circuit Breaker. The unit will contain an internally mounted
circuit breaker on the input power lines to allow the input power to be
removed in the case of a fault or for maintenance.

08.05.03.2.2 Output Power

a)

b)

c)

d)

€)

Output Voltage: The output voltage is rated at 115 7 200 volts AC.
This voltage may be adjusted plus or minus 10%.

Output Voltage Drift: With the unit operating at a constant load, a
change in ambient temperature up to 55 degrees C in an eight hour
period or as the unit stabilized from a cold condition at any load, the
output voltage shall not change by more than 1% of its originally set
value.

Output Voltage Regulation: Output voltage shall recover to within
0.5% of the steady state condition less than 20 ms after any load
change up to 100%. The voltage shall not exceed the limits of MIL-
STD-704E during transient recovery.

Output Voltage Distortion (Total Harmonic Distortion): Total
harmonic distortion on the output voltage wave form shall not exceed
3% with any rated load up to 100% load.

Output Voltage DC Content: The DC voltage at the output terminals
will not exceed 0.1 volts under any rated load conditions.
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g

g

h)

1)
J)

k)

Output Voltage Modulation: The modulation of the voltage
waveform shall not exceed 0.5% as measured from the peak of one
waveform to the peak of another adjacent waveform under steady
state, rated load conditions.

Output Voltage Balance: The maximum output voltage difference of
one phase to another phase will not exceed 1% of the rated output
voltage. The maximum output voltage difference of one phase to
another phase will not exceed 3% of the rated output voltage with a
30% unbalanced load.

Output Frequency Drift: With the unit operating at a constant load, a
change in ambient temperature up to 55 degrees C in an eight hour
period, or as the unit stabilizes from a cold condition at any load shall
not cause the output frequency to change by more than 0.1%.

Output Frequency Regulation: The output frequency will be 400 Hz
plus or minus .01% at any rated load condition.

Output Current: 30 kVA (86 amps) at .8 power factor load continuous.
Output Phase Displacement. The phase angle between each of the
three output phases will be 120 degrees plus or minus 1 degrees under
all rated, balanced load conditions. The phase angle displacement
with an unbalanced load of 33% the unit’s rated current shall be 120
degrees plus or minus 2 degrees.

Efficiency: The overall efficiency of the unit shall not be less than
92% at 50% or greater load.

08.05.03.2.3 Overload

a)

b)

Overload Capacity: Each output will be capable of supplying
overloads of up to 125% for 10 minutes, 150% for 5 min, 200% for 10
seconds, and 250% for 1 second.

Short Circuit Capability: The unit will be capable of withstanding
without damage, an output short circuit cleared by internal solid-state
circuitry.

08.05.03.2.4 Fault Systems

a) The unit will be capable of monitoring the following items and
shutting down in the event they are out of tolerance. The faults listed
below will be displayed in plain English on a 2 line text display.

e Input voltage 10% higher than nominal rating.
e Input voltage 15% less than nominal rating.
e  Output voltage less than 100 vac per MIL-STD-704E.
e  Output voltage greater than 125 vac per MIL-STD-704E.
e  Output overload.
e No 28vdc returned on EF wires.
e DC bus discharge circuit.
e overheated Overtemperature of an IGBT or Rectifier heatsink.
e  Output frequency out of tolerance.
e IGBT failure (specific IGBT indicated).
e No output voltage detected fault.
e Rectifier Fault.
08.05.03.2.5 Indicators
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a) A two line LCD meter will display the following in plain English
text:

e Input volts phase A.

e Input volts phase B.

e Input volts phase C.

e Input volts (average of 3 phases).

e Input current (average of 3 phases).
e  Output volts phase A.

e  Output volts phase B.

e  Output volts phase C.

e  Output volts (average of 3 phases).
e  Output current phase A.

e  Output current phase B.

e  Output current phase C.

e  Output current (average of 3 phases).
e  Output kVA (total)

e Accumulated kilowatt-hours.

e  Output frequency.

e +5vde power supply.

e +15vdc power supply.

e  +24vdc power supply.

e  Unit settings (kKVA, input voltage).

e Date and time

b) Event and fault history: The most recent 490 events
(start/stop/fault/reset) are stored internally and are available to be
viewed from the 2 line LCD display on the front panel. The following
data for each event is stored:

e Time of data sample

e Date of data sample

e Kilowatts used for docking cycle

e Fault

e  Output volts at time of fault Oxer Aerotech
e  Output amps at time of fault

e  Output volts max for docking cycle

e  Output amps max for docking cycle

e  Which output(s) were on during docking cycle

c) A 16 position keypad will control which of the above information is
displayed.

d) A non resettable hour meter will be mounted internally to indicate
total operation hours. It will be capable of displaying up to 99,999
hours.

e) LEDs will indicate the following items:

e Input phase rotation of ABC.
e Input phase rotation of BAC.
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08.05.03.2.6

08.05.03.2.7

08.05.03.2.8

e  Start push button pressed.

e  Stop push button pressed.

e +5vdc present.

e +15vdc present.

e  +24vdc present.

e -15vdc present.

e 28v Bypass switch in bypass position.
e 28v EF voltage present.

e [GBT drive circuits operating
Front panel lights will indicate the following:

e Red light steady — fault occurred.

e Yellow light steady — input voltage applied to unit.

e Yellow light flashing — 28v bypass switch in bypass position.
e (Green light steady — output voltage present.

e Green light flashing — 28v EF voltage missing.

Switches and Controls

a)

b)

The following switches and controls will be mounted on the outside
of the main cabinet of the unit:

e  Stop push button — for stopping / resetting the unit.

e  Start push button — for starting the unit.
The following switches and controls will be mounted inside the main
cabinet of the unit:

e Autosmanual switch — enables / disables output voltage
regulation.

e Bypass switch — enables / disables 28v EF monitoring.
e  Stop push button — for stopping / resetting the unit.
e  Start push button — for starting the unit.

e Remote IV Sense switch — enables / disables remote output
voltage monitoring (if remote monitoring cables installed)

e Line drop compensation adjustment — sets compensation
amount.

¢ Bus voltage adjustment — sets DC bus voltage level.
e LCD contrast — sets contrast level for LCD display.
e Voltage adjustment pot — sets output voltage level.

External Interface

a)
b)

c)

The unit will contain internally mounted terminal blocks for
connecting external start and stop controls.

Internally mounted terminal blocks shall be available for connecting
the

output cable and any start/stop or up/down push buttons contained in
the cable head.

Physical Characteristics

d

Weight:
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08.05.03.2.9

08.05.03.2.10

08.05.03.3
08.05.03.3.1

08.05.03.3.2

08.05.03.3.3

30kV A 800-1300 Ibs (363-590 kg) depending on options Cabinet
e) Dimensions:

e Height: 42 inches (1.067 m)
e  Width: 36 inches (.914 m)

e Depth: 36 inches (.914 m)
f) Cabinet Material:
The cabinet will be constructed from painted alodined aluminum.
g) Weather Rating:
The enclosure is rated as NEMA 4 or IP55.
h) Hardware:
All mounting hardware will be stainless steel.
1)  Wiring:
All wires or cables will be numbered or labeled.
j)  Acoustical Noise:
The unit shall not emit more than 65dBA at 1.5 meter height and 1.0
meter distant.
k) Temperature Rating:

e  The unit will operate at a temperature of -40 to +55°C.
e 7iPage Oxpr Aerotech

Other Items

a) UL Certification: 480v input Jetpower 3 units are ITS (ETL) listed for
UL- 1012 and CSA-C22.2 No. 107.1.

Additional Acessories

b) 12 Step Input Rectifier. An input 12 step rectifier is available which
reduces the input current distortion to 10% or less at 100% load.

c) Remote Monitoring: Remote monitoring of the all of the operating
conditions (voltages, currents, etc) is available in real time from a
serial RS232/RS485 or TCP/IP Ethernet connection. Complete
specifications are available in a separate specification document.

Technical Specifications

General Design Elements

a) The unit’s manufacturer shall have minimum expectance for the past
25 years for supplying 400Hz ground power units.

b) The manufacturer shall be approved by the Israeli Air Force (IAF) and
the Israel Aerospace Industries (IAI)

c) The unit shall feature easy, single person mobility in an aircraft
hangar or apron environment.

Maximum Input Current

Input 25kVA | 30kVA [ 45kVA [ 60kVA |75kVA | 90kVA
Volts
480 V. 33 Amps | 33 Amps | 50 Amps | 66 Amps | 83 Amps | 100
Amps
240 V. 66 Amps | 66 Amps | 100 132 166 200
Amps Amps Amps Amps
Dimensions
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08.05.03.3.4

08.05.03.3.5

08.05.03.3.6

08.05.03.3.7

08.05.03.3.8

08.05.03.3.9

08.05.03.3.10

08.05.03.3.11

25-45 kVA 60-90 kVA
Width 36 1n (914 mm) 40 in (1016 mm)
Height 36 1n (914 mm) 36 1n (914 mm)
Depth 36 1n (914 mm) 40 in (1016 mm)

Weight (approximate)

30-45 kVA 60-90 kKVA
1,000 Ibs. (454 kg) 1,200 Ibs. (545 kg)
Housing

a) NEMA steel enclosure painted with blue polyurethane paint and
epoxy primer. Custom colors are available.

Environmental Conditions

a) Capable of normal operation from -40°C to +55°C (-40°F to +131°F)
Noise

a) Not greater than 65 dBA at 1.5 m height, 1 m distance

Maintenance

a) No preventative maintenance required. Mean Time To Repair
(MTTR) 30 minutes at module level. Reduced part count and
increased circuit and component protection enhance reliability.

Output Voltage, Frequency, and Phase

a) Voltage Drift: Less than 1% at constant load (ambient temperature
change 55°C in 8 hours).

b) Voltage Regulation: Better than 1% t Total Harmonic Distortion:
Less than 3% (line-to-line/line-to-neutral) Individual harmonics less
than 2%.

c¢) DC Content: Less than 100 mV. t Voltage modulation: Less than 0.5%
as measured from the peak of one waveform to the peak of another
adjacent waveform under steady rated load conditions.

d) Transient Performance: Output voltage recovery less than 50ms at
100% load change. Voltage Operating Range: +/- 10% of rated
voltage.

e) Output Frequency Regulation: 400 Hz +/- 0.1%.

f) Phase Displacement: 120” +/-1.5”.

Input

a) AC Power: 208, 240, or 380/415/480 Volt, 3 phase, 50760 Hertz, at -
15% to +10% of nominal voltage rating. Unit is phase rotation
independent.

b) Starting Current: Starting inrush not to exceed 100% current required
when operating at rated output.

c¢) Power Factor: From 25% to 100% rated load, input power factor is
greater than 0.95.

d) 10% or 5% input current distortion from the mains with optional 12-
step rectirer.

e) Effciency: Greater than 92% at any load above 50% of rated load

Cart
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a)
b)
c)

Foam »lled pneumatic tires.
Side locking brake
Places unit greater than 18 inches above the ground

08.05.03.3.12  Overloads and System Protection

a)

b)

Overload Capacity: 125% for 10 minutes, 150% for 30 seconds, 200%
for 10 seconds.

Protection: Input & Output Over or Under Voltage, Output Overload,
Loss of E/F, E/F Over Voltage, Bus Discharge Fault, Heat Sink Over
Temperature, Output Frequency Fault, and IGBT Fault

08.05.03.3.13  Internal Controls and Indicators

a)
b)
c)
d)
e)
f)
g)
h)

AutosManual Switch—Voltage Control.

28 Volt E/F Interlock Bypass Switch.

Start/Stop Control.

Line Drop Compensation.

DC Bus Voltage Adjustment.

LCD Display Contrast Adjustment t Voltage Adjustment (+/- 10%)
Hour Meter (99,999 hrs.)

Flashing Green—28 Volt not available

08.05.03.3.14  LCD Display Plain English Indicators

a)
b)
c)
d)
e)
)
g)
h)
1)
i)
k)
1)
m)
n)

Input Voltage Phase A.

Input Voltage Phase B t Input Voltage Phase C.

Input Voltage Average (3 Phase Avg.).

Input Current (3 Phase Avg.).

Output Voltage Phase A.

Output Voltage Phase B t Output Voltage Phase C.

Output Voltage Average (3 Phase Avg.).

Phase A Output Current t Phase B Output Current.

Phase C Output Current t Output Current Average (3 Phase Avg.).
Output kVA (total) t Accumulated Kilowatt hours t Output Frequency.
+5 VDC.

+15 VDC.

+24 VDC.

Event History, 490 events [(start/stop) and (fault/reset).

SPYN NNy — 08 P19 9D
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