POWER SUPPLY

SALIENT CHARACTERISTICS

1.0 Description

A ruggedized Power Supply is needed for the Camera Chain Assembly in support of the Operational Television Modernization (OTV-M) program at Kennedy Space Center (KSC).  The Power Supply will reside in the camera housing and shall be required to operate without failure in harsh environmental conditions.

2.0 Scope

The vendor shall provide one first article Power Supply that meets all of the requirements as defined in this statement of work.

3.0 Delivery Schedule

The first article shall be delivered to KSC at the vendors expense no later than 45 days after award of contract.

4.0 Requirements

The Power Supply shall provide the following features and shall meet or exceed the following minimum requirements:

a. Shall operate to specification with an input voltage range of 80 to 130 Volts AC and with a frequency range of 47 to 63 Hz.

b. The required DC output voltage and current requirements are: +12 volts @ 5 amps, +5 volts @ 3 amps, and an isolated +5 volts @ 1 amp. The isolated 5 volt @ 1 amp output will be isolated from the +12 volt @ 5 amps and the +5 volt @ 3 amps outputs

c. The maximum physical dimensions shall be: height < 2.25 inches, width < 4.25 inches, and length < 6.25 inches. See Figure 1 for the required power supply dimensions and required mounting details.

d. Shall be designed to withstand 420 joules of lightning induced voltage transients.

e. Shall have a power on LED.

f. The enclosure shall be made from solid prime (Alloy 6063-T5) aluminum extrusions with chromate finish for maximum heat conduction and convection.
g. An inline fuse shall be accessible on the exterior of the enclosure.
h. An RC network shall be provided as configured below.  The 10k ohm, 2 watt resistor and 0.1 uF capacitor shall be metal foil, flame proof, and rated for 120 VAC, 60Hz operation.
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Performance specifications

	Requirement
	Units
	Input
	Output 1
	Output 2
	Output 3

	Input Voltage Range  (47 to 63 Hz)
	Volts AC
	80-130
	
	
	

	Rated Output Voltage
	Volts
	
	+12.0
	+5.0
	+5.0

	Output Current -Max. at 50°C 
	Amps
	
	5
	3
	1

	Ripple and Noise - P-P @ Bandwidth 0 Hz to 20MHz
	mV
	
	150
	50
	50

	Regulation - Static Line and Load
	Volts
	
	+/- 1%
	+/- 1%
	+/- 1%

	Current Limit Protection Maximum 
	Amps 
	
	6
	3.6
	1.2

	Over Voltage Protection
	
	
	125%
	125%
	125%

	Transient Protection
	Joules
	420
	
	
	

	Efficiency @ Rated Load
	%
	75
	
	
	


5.0 acceptance testing

The first article power supply shall be functionally and environmentally tested at KSC for compliance to all requirements defined in this document.  The Acceptance Test Procedure for the power supply shall be written at KSC and shall be utilized to test the power supply.

6.0 Environmental

The power supply shall be designed to meet or exceed the following environmental requirements.
6.1 Temperature

The power supply shall be designed to operate to specification without damage or degradation with an ambient temperature range of -10°C to +50° C (convection cooling).

6.2 Humidity

Zero to 95 percent non-condensing.

6.3 Radiated Emissions

EMI filtering as required to meet or exceed the radiated EMI requirements as specified in MIL-STD-461E, RE102 radiated emissions, electric field.
6.4 Acoustic Noise

Operates without damage in a 160 dB acoustic noise environment.

6.5 Vibration

The Power Supply shall be designed to operate without damage or degradation while and after being subjected to the following vibration levels.
Three vibration tests shall be performed with inputs in the direction of X, Y, and Z axes, as specified below.  One test specimen shall be subjected to a random waveform having a wideband acceleration power spectral density (PSD), with an approximate normal distribution of instantaneous amplitudes.  The duration of each test is 1 minute.

Vibration Test Specification PSD. X, Y, & Z directions.

Overall RMS vibration level is 28.2 G’s.

	Frequency
	VibrPSD
	Frequency
	VibrPSD

	Hz
	g^2/Hz
	Hz
	g^2/Hz

	0
	0
	76
	1.558859

	2
	0.0504
	78
	1.405517

	4
	0.1008
	80
	1.270586

	6
	0.1512
	82
	1.151475

	8
	0.2016
	84
	1.046008

	10
	0.252368
	86
	0.952352

	12
	0.362959
	88
	0.868953

	14
	0.493511
	90
	0.794492

	16
	0.644
	92
	0.727844

	18
	0.81441
	94
	0.668044

	20
	1.004725
	96
	0.614265

	22
	1.214929
	98
	0.565794

	24
	1.445011
	100
	0.522014

	26
	1.694958
	102
	0.48239

	28
	1.96476
	104
	0.446458

	30
	2.254406
	106
	0.413812

	32
	2.563887
	108
	0.4

	34
	2.893196
	110
	0.4

	36
	3.242322
	112
	0.4

	38
	3.611259
	114
	0.4

	40
	4.0
	116
	0.4

	42
	4.0
	118
	0.4

	44
	4.0
	120
	0.4

	46
	4.0
	250
	0.4

	48
	4.0
	375
	0.4

	50
	4.0
	500
	0.4

	52
	4.0
	625
	0.4

	54
	4.0
	750
	0.4

	56
	4.0
	875
	0.4

	58
	4.0
	1000
	0.4

	60
	4.0
	1125
	0.316303

	62
	3.509877
	1250
	0.256389

	64
	3.092618
	1375
	0.212029

	66
	2.735597
	1500
	0.178269

	68
	2.428671
	1625
	0.15198

	70
	2.163632
	1750
	0.13111

	72
	1.933801
	1875
	0.114265

	74
	1.733711
	2000
	0.100472








6.6 Vibration Test Tolerances

The following test tolerances are considered acceptable:

	a.
Test duration
	± 10%

	b.
Overall Root Mean Square Acceleration
	± 10%

	c.
Acceleration spectral density of the wideband waveform
	+ 100%, -50% for the specified flat portion of the spectrum


(Referenced to an analysis bandwidth of 5% of the center frequency and not less than 1 Hz, nor greater than 50 Hz)

Reliability

The manufacturer shall provide the system Mean Time Between Failure values of the required modules per Bell System IP 10425 and MIL-HDBK-217D reliability estimation procedure for an operation temperature of 50°C.

7.0 Documentation

An operation and maintenance manual shall be provided for the equipment that supplies all necessary user-oriented information, including physical and functional description, installation and operating procedure, alignment procedures for shop and field locations, maintenance and troubleshooting instruction, component parts lists, circuit schematic and block diagrams.

8.0 Identification and Markings
The Power supply shall be clearly identified and marked with part and serial numbers.  Markings shall be in accordance with good commercial engineering practices.

9.0 Warranty

The contractor shall furnish factory warranties against defects in materials and/or workmanship on all equipment supplied.  The warranty shall be effective for at least two years after final acceptance of the equipment at KSC.

10.0 Preparation for Shipment

The contractor shall be responsible for preservation, packaging, and packing the equipment, marking packages and containers, and shipping them with test report to KSC according to best commercial practices (ANSI/IPC-A-610) for electrostatic discharge protection during handing and damage protection during shipment.  The contractor shall be responsible for the condition of the equipment delivered at the receiving point designated by the Contracting Officer.

11.0 Deviations and Waivers

When the contractor proposes to perform work, which does not conform to the applicable contract drawing requirements and specifications, the contractor shall submit to the Contracting Officer, for approval, a written request for deviation or request for waiver on the non-conforming work.  The Contracting Officer approved/denied request will be processed and returned to the contractor, prior to the work being performed to the deviation or waiver.

All contractor deviation and waiver requests shall be submitted on KSC Form 8-69, “ Contractor Request to Use Non-Conforming Parts or Materials”.  The form shall be fully executed and include a proffer of consideration to the Government.  The request must be technically supported by justification, rationale, design considerations, calculations, and other data as applicable, which permits ready and conclusive evaluation by the Government as to acceptability or nonacceptability.

Note:  The Contracting Officer is the only person who can authorize any additional work.  Contractor shall make no unauthorized modifications to any item.  Any work performed beyond the scope of the contract not authorized orally or in writing by the Contracting Officer shall be considered unauthorized work and the Government/NASA shall not be held financially responsible.
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Figure 1.  Physical Dimensions
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0.05195124083166028

2300.0

0.04360065507448662

2350.0

0.03673050107661346

2400.0

0.031054784324918795

2450.0

0.026347132038975526

2500.0

0.022427486514028483

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Z (vertical) vibration

freq

VibrPSD in (g^2/Hz)

2.0

0.0504

4.0

0.1008

6.0

0.1512

8.0

0.2016

10.0

0.25236784347453617

12.0

0.3629594233164938

14.0

0.49351052285364533

16.0

0.6440001463336299

18.0

0.81441014276731

20.0

1.0047245263743414

22.0

1.2149290149955405

24.0

1.4450107020927325

26.0

1.6949578152496854

28.0

1.9647595331808303

30.0

2.2544058437431445

32.0

2.563887431543351

34.0

2.8931955874449886

36.0

3.24232213463007

38.0

3.611259367408009

62.0

3.5098770606843654

64.0

3.092618058974622

66.0

2.7355974561835

68.0

2.4286705479942907

70.0

2.163631567243798

72.0

1.9338014079019774

74.0

1.7337114136838112

76.0

1.5588589888550712

78.0

1.4055173522445943

80.0

1.2705864270758098

82.0

1.1514752158289459

84.0

1.0460084427293048

86.0

0.9523520255312344

88.0

0.868953249442467

90.0

0.7944924897563969

92.0

0.7278440581372543

94.0

0.6680442961253764

96.0

0.6142654553850858

98.0

0.5657942215731625

100.0

0.5220139822906329

102.0

0.4823901276185043

104.0

0.446457817695378

106.0

0.41381176568656336

1125.0

0.31630261585169434

1250.0

0.25638874315433513

1375.0

0.21202889663014393

1500.0

0.1782686163918256

1625.0

0.1519802181598866

1750.0

0.1311102219804032

1875.0

0.11426516625140622

2000.0

0.10047245263743415
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