Statement of Work

IDNX DC Power Supply

The Federal Aviation Administration (FAA) has a requirement to upgrade the current redundant power supplies for IDNX equipment which are in the  twenty-one node ARTCC-to-ARTCC network (25 total sites) throughout the NAS.  These power supplies will be installed into the current Integrated Digital Network Exchange national system.  All power supplies procured for this requirement must be compatible in terms of form, fit and function is essential with the IDNX system.

Equipment description with essential physical dimensions and performance parameters are as follows:

Power Supply, 400W, PFC, 4 output.  Physical dimensions: 17.5” long, 6.1” high, 3.55” wide.

The power supply must have the following:

-Test points for:

· -5VDC

· +5VDC

· -12VDC

· +12VDC

· ground

· Power LED

· Fault LED

·    20 Amp rated power connector

·    Control connector with 7 large connectors and 17 small connectors  

APPLICABLE DOCUMENTS

The following documents apply to the design, testing and use of the power supply as they are referenced within this specification. Applicable documents are of the issue that is in effect on the date of contract award should a contract be awarded.

Documents

- 018078-TAB Spec, Paint, Polyurethane

- 019532-000 Spec, Label, Bar Code, Serial Number

- 014690 Spec, Label, Bar Code, Assy Number

- 011182-000 Spec, Label, Bar Code, Revision

- 018468 Label, Barcode, CLEI Spec

Workmanship Standards

- ANSI/IPC-A-610A Acceptability of Electronic Assemblies

- ANSI/IPC-A-600A Acceptability of Printed Boards

Safety

- UL 1950

- CSA C22.2 #234

- IEC 950

- BABT 340

Electromagnetic Compatibility

- FCC Part 15

- CISPR 22 (EN 55022)

- IEC 801-2 (IEC 1000-4-2)

- IEC 801-4 (IEC 1000-4-4)

- IEC 801-5 (IEC 1000-4-5)

- EN 61000-3-2 (IEC 1000-3-2)

Reliability

· Bellcore:TR-TSY-000332 Reliability prediction procedure for Electronic Equipment.

Shock and vibrations

· Bellcore:TR-EOP-000063 Network Equipment Building System (NEBS).

Generic Equipment Requirements

Audible noise

· ANSI S12.10
INPUT POWER ENVIRONMENT

The power supply shall operate within the specified limits with no degradation or damage, for any combination of the specified output voltages, load currents and temperature.

Steady state input voltage range 85VAC to 275VAC

Range selection

While the preferred method is a continuous (wide) range, the auto ranging between ranges 85VAC to 140VAC and 180VAC to 275VAC is acceptable. In this case the power supply shall not be damaged and must continue to operate after a step change from the lower to the upper range.

Nominal input voltages:

100/110/115/120/127/200/208/220/230/240VAC.

Total harmonic distortion (THD) of the applied input voltage shall be less than  5%

Input voltage source impedance to be no greater than 0.4 Ohms +/-20%

Line frequency 47Hz to 63Hz

Input line disturbances

Over voltage

Once operating within a range listed above, the power supply shall withstand input line

over voltage of 288VAC for 1 cycle.

Under voltage

The power supply shall not be damaged when the input voltage is less than the minimum operating voltages listed above.

Input line surges:  IEC801-5,lvl 4

The power supply shall not shut down, latch off or be damaged when subjected to the surge in common or differential mode.

Input line transients (EFT):  IEC801-4,lvl 3

The power supply shall operate as specified during both fast transients and bursts. The output voltages shall not change more than +/- 5%.

ESD

The power supply must be capable of withstanding an air discharge of 17 mJ from a 150pf, 330 source that is charged to 15kV or a contact discharge of 8kV per test requirements of IEC801-2.

There shall be no component or functional damage.

Input line loading

Inrush current

The maximum repeatable inrush input current for a 1/2 cycle from a cold start at the peak of the 240VAC input voltage shall be less than 30Apeak.

Steady state input current

The maximum steady state input current at 85VAC input voltage and any combination of input frequency, load and temperature shall be less than 8Arms.

Input line protection

The power supply shall be internally protected at the input against overloading by a fuse with a value no greater than 10A.

Efficiency

The minimum efficiency for worst combination of the input voltage, frequency, temperature and loads greater than 50% of the full load shall be greater than 65%.

Power factor

Power supply shall be provided with power factor correction feature.

Power factor shall be greater than 0.95 for any combination of input voltage and 50% to 100% of maximum load current.

Harmonic disturbances

Power supply shall meet the harmonic disturbances requirement described in IEC1000-

3-2 for class D equipment.

OUTPUT REQUIREMENTS

Unless specified otherwise, all measurements are done at the output connector at 1/2 of the maximum loads, input voltage of 120VAC and an ambient temperature of 25 degrees C.

The remote sense leads for main output (No.1) shall be connected at the output connector.

The output voltages shall be adjusted to the nominal values.

The component temperature must be allowed to stabilize before the adjustments.

 Output voltages and currents

Output
Nominal Voltage
Initial Setting Tolerance

Test points Voltage range

Current minimum

Current maximum

No. 1
+5.100V
+/- 0.2%
5.00 to6.00V
1.00 A
50.0 A

No.2
-5.250V
+/- 0.2%
-5.00 to –5.50V
0.05 A
11.0 A

No. 3
+12.000V
+/- 0.2%
11.50 to 12.50V
0.05 A
4.0 A

No. 4
-12.000V
+/- 0.2%
-11.50 to –12.50V
0.05 A
4.0 A

1.   At ½ maximum load on all outputs, input voltage at 120VAC.

2.  During the condition of minimum load on the main output (No. 1) the ability to provide maximum load on other outputs is not required.  

3.   See test point distribution

All the DC returns shall be isolated up to 50VDC from the chassis ground.

Maximum total output power shall not exceed  400W

Output voltages adjustment range from nominal value  +/-10%

For accuracy and reliability the adjusting potentiometer shall,

preferably, have a minimum of 10 turns. Also, it must be easily accessible.

Ripple and noise

The measurements shall be made with an oscilloscope and a differential probe connected directly to the output connector for the worse combinations of the input voltage, load currents and temperature.

The periodic and random differential mode ripple and noise peak-to-peak voltage (PARD) measured in the 20MHz bandwidth shall be less than 1% p-p of the nominal output voltage.

The periodic and random common mode ripple and noise peak-to-peak voltage measured in the 20MHz bandwidth shall be less than  1Vp-p.

Total output voltage regulation

Regulation defines the limits an output voltage may deviate from its nominal value. The total output voltage regulation includes the effects of input voltage changes, output current changes, temperature changes, short and long term drift, cross regulation and initial setting and for the outputs No.1and No.2 shall be less than  +/-3%.

For other outputs the total regulation shall be less than   +/-4%.

Line regulation

The output voltage change over the input voltage range shall be less than  +/-0.1%.

Temperature coefficient for the main output over the operating temperature range shall be less than  +/-0.02%/degrees C.

Additional change for the auxiliary outputs shall be less than  5mV/degrees C.

Short term drift

Over 8 hour period following 8 hours warm up the output voltage change from the initial value, for any fixed line voltage, load and temperature, shall be less than +/- 0.03%.

Static load regulation

The output voltage change for any load within the range shall be less than  +/-2%.

Cross regulation

The output voltage change with 50% of max load while the other outputs loads vary between 10% and 90% of resp max. load  shall be less than  +/- 1%.

 Dynamic load regulation

At nominal line voltage and maximum load a load step (1A/usec slew rate) of +/- 60% for main output or +/- 75% for auxiliary outputs shall not change the output voltage by more than  +/- 5%.

The recovery to +/- 1% shall occur in less than  1msec.

Remote sensing

Remote sensing terminals are only required for the main output.

The circuitry has to compensate for a voltage drop up to  0.5V

Also, the power supply and the load must be protected from damage if the sense leads are opened, shorted or reversed.

Turn on time shall not exceed  5sec.

Also, after the output voltages start to rise they must reach 95% of their nominal value within 15msec.

Overshoot

At turn on or a recovery from any shut down the output voltages shall not exceed the steady state values by more than  5%.

The recovery to 1% shall occur in less than 50msec.

Hold up time

After loss of the AC input power at the peak of the minimum input voltage in each range of all outputs at full load shall maintain regulation for no less than  20msec.

PROTECTIVE FEATURES

The power supply, its output connections or loads shall not be damaged by excessive load currents and voltages or direct shorting of any output to its return or another output.

Current limit

The overload current limit of each output must be set within 110%-140% of the max. value.

Over current protection

If the current limit is exceeded, the power supply must shut down and latch off within less than 8sec and greater than 0.8sec.  Also, the power supply shall not be damaged when restarted with the over current conditions and must shut down and latch off within less than  8sec and greater than  0.8sec.

A power supply that shuts down due to an over current must have the input power manually recycled to restore the power supply to its operating conditions.

Note: As an alternative to a shut down and latch off, it is permissible to limit output voltage and current of each output to a maximum of 2Vrms@2Arms.

Over voltage protection

The power supply shall shut down and latch off if the voltages measured at the output connector are:

– for the +/-5V outputs, within the range of 6.25V to 6.5V

– for the +/-12V outputs, within the range of 13.5V to 15.5V

The power supply may only be reset by recycling the input power.

Reverse voltage protection

The power supply outputs shall be protected against polarity reversal up to the maximum specified currents.

Over temperature protection

The power supply shall shut down and latch off due to internal over temperature condition.  The power supply may only be reset by recycling of the input power.

Recycle time

Except for over temperature, after shut down and latch off the power supply can be restored to its normal operating condition in less than 30sec.

OTHER FEATURES

Current sharing

Two power supplies operating in parallel shall, for each output, share the load current in the range of 50% to 100% of the maximum load shown in the chart on page 4. The difference in the load currents for the main outputs shall be less than 20% and the difference for the auxiliary outputs shall be less than 50% of full load.

Hot plugging

In redundant mode, power supply failure or replacement shall not have a detrimental

effect on the system, therefore the use of the isolation diodes is necessary.

Test points

The power supply shall have front panel test points for measuring the voltages at the output connector of the power supply.

The test points voltage ranges are specified above.

Each test point (except GND) shall be short circuit protected with a 1k Ohm series resistor and designed with no possibility of a short to any internal circuitry during measurements.

LED indicators

The power supply shall have two front panel indicators. The states of the indicators are

described below:

Condition
Yellow LED “FAULT”
Green LED “POWER ON”
State of the Unit

Normal
OFF
ON
Running

DC outside limits
ON
ON
Running

Over voltage
ON
ON
Latched off

Over carrier shut down
ON
OFF
Latched off

Over temperature
ON
ON
Latched off

The green “POWER ON” LED when lit alone indicates that the output voltages are

within values. It turns off during over current shut down only.

The yellow “FAULT” LED indicates fault conditions. Any fault condition of the power supply shall turn yellow LED on. This includes: output voltages outside the test points values, or shut down due to the over voltage, over current or over temperature.

DC power good signal

The power supply shall provide DC power good signal which shall be DCOK=HIGH and TTL-compatible, open-collector driver capable of sinking 275mA current.

During any fault conditions listed under the yellow “FAULT” LED in the chart above, the signal shall go LOW (VL<0.7V).

The alarm signal shall not be activated for main output's load less than 2A or no-load condition on any of the auxiliary outputs.

ENVIRONMENTAL REQUIREMENTS

The power supply shall operate as specified in this document under following conditions.

Temperature range

Operating 0 degrees C to 50 degrees C

If this temperature is exceeded, the power supply shall either operate within specification or shut down and latch off.

Storage and shipping -40 degrees C to 65 degrees C

Humidity

Operating (non-condensing) 0% to 95%

Storage and shipping (non-condensing) 0% to 90%

Altitude

Operating -200 ft to 10,000 ft

Storage and shipping -200 ft to 40,000 ft

MECHANICAL REQUIREMENTS

Materials

Chassis: Aluminum, AL 5052-H32 0.125 stock

Covers: Perforated steel

Internal components: All non-metallic material used shall be flame retarding per UL94V-2 minimum.

Connectors

See the drawing on page12 for type and locations and pin assignments.

Cooling

The power supply may use an internal fan.

Air flow 30 to 40 LFM

The direction of the air flow is from the bottom to the top of the unit.

Labels

Power supply shall be marked with the manufacturer's identification, serial number, part number (Code 39 machine and human readable), revision level, date code and

CLEI code. 

The serial number label must be purchased from an approved source.

The unit must be marked with appropriate agencies approvals:

Chassis grounding

All mechanical connections shall provide a good electrical contact.

Shock and vibrations

The power supply must meet the shock and vibration requirement defined in Bell

Communication Research Manual TR-EOP-000063 (issue 3, March 1988 or latest).

Section 4.4 of the manual defines the criteria and section 5.4 the test methods.

Audible noise

The power supply's acoustic noise must not exceed 60 dBa for all operating conditions.

See ANSI S12.10 for acoustic noise for business equipment.

SAFETY REQUIREMENTS

Copies of the UL Recognized Component report, C-UR or CSA Certification report, CB scheme report, schematic drawings and an assembly parts list shall be provided to

In Service System Manufacturer before the power supply is approved for use in their products.

Underwriters Laboratories Inc. (UL) recognition

The power supply shall be a recognized components by Underwriters Laboratories Inc.(UL).  It must conform to UL 1950 (latest edition) on Telephone Equipment.

C-UR or CSA certification

The power supply shall be certified by the Canadian Standards Association (CSA) or UL for Canadian certification (C-UR).

It must comply with CSA C22.2#234 -M90 (Safety of component: Power Supply).

CB scheme/IEC

The power supply shall be certified by a National Certification Body (NCB).

CB scheme shall cover national deviations for EC countries, Sweden, Norway, Korea, Japan and Australia. It must comply with IEC 950 second edition, Amend.3

Any conditions concerning the assemblies end product use must be reported to the inservice system manufacturer.

BABT

The power supply shall comply with the requirements of the British Approvals Board for Telecommunications (BABT) document BABT340 issue 6, Production Quality Assurance

Approval:

- All products shipped must be provided with Declaration of Conformity as described in EN 45014.

-the vendor's facility must be BABT certified.

Leakage current

The ground leakage current shall be less then 1.5 mA when tested as required by agencies.

EMI REQUIREMENTS

The power supply shall meet line conducted noise limits of FCC Part 15 Class B and

CISPR 22 (EN550022) Class B with a safety margin of 4 dB for all measurements.

Chassis grounding

All mechanical connections shall provide a good electrical contact.

Shock and vibrations

The power supply must meet the shock and vibration requirement defined in Bell

Communication Research Manual TR-EOP-000063 (issue 3, March 1988 or latest).

Section 4.4 of the manual defines the criteria and section 5.4 the test methods.

Audible noise

The power supply's acoustic noise must not exceed 60 dBa for all operating conditions.

See ANSI S12.10 for acoustic noise for business equipment.

PRECEDENCE OF DOCUMENTS

With the exception of the regulatory agencies requirements, in the event of conflict between the requirements of this specification and other pertinent documents, the order of precedence shall be as follows:

1. Purchase order / Contract.

2. This specification.

3. Other specifications and standards as referenced herein.

New regulatory agency requirements may supersede this order.

Connectors

DC Output Connector:


D Type, 24 positions, male (ex: Positronic # CBD24W7M200T2X)

 



+5Return


Alarm


-Sense


N/C


+Sense


N/C


N/C


+5V


+5Return
N/C

-12V

-12V

-12Return

+12Return


+12Return
+12V

+12V


DC Output connector

Note, that all returns are connected together in the power supply.

The different names are for the external identification only.

AC Input connector:   IEC-320, male.



Power Supply, 250 W, PFC, 4 Output.   The physical dimensions are 13.5” high, 5.25” high, 3.55” wide. 

The power supply must have the following:

-Test points for:

· -5VDC

· +5VDC

· -12VDC

· +12VDC

· ground

· Power LED

· Fault LED

·    20 Amp rated power connector

·    Control connector with 7 large connectors and 17 small connectors  

APPLICABLE DOCUMENTS

The following documents apply to the design, testing and use of the power supply as they are referenced within this specification. Applicable documents are of the issue that is in effect on the date of contract should a contract be awarded.

Documents

- 018078-TAB Spec, Paint, Polyurethane

- 019532-000 Spec, Label, Bar Code, Serial Number

- 014690 Spec, Label, Bar Code, Assy Number

- 011182-000 Spec, Label, Bar Code, Revision

- 027962CD Control Dwg, P/S, 250W,PFC

- 018468 Label, Barcode, CLEI Spec

Workmanship Standards

- ANSI/IPC-A-610A Acceptability of Electronic Assemblies

- ANSI/IPC-A-600A Acceptability of Printed Boards

Safety

- UL 1950

- CSA C22.2 #234

- IEC 950

- BABT 340

Electromagnetic Compatibility

- FCC Part 15

- CISPR 22 (EN 55022)

- IEC 801-2 (IEC 1000-4-2)

- IEC 801-4 (IEC 1000-4-4)

- IEC 801-5 (IEC 1000-4-5)

- EN 61000-3-2 (IEC 1000-3-2)

Reliability

- Bellcore:TR-TSY-000332 Reliability prediction procedure for Electronic Equipment.

Shock and vibrations

- Bellcore:TR-EOP-000063 Network Equipment Building System (NEBS).

Generic Equipment Requirements

Audible noise

· ANSI S12.10

INPUT POWER ENVIRONMENT

The power supply shall operate within the specified limits with no degradation or damage, for any combination of the specified output voltages, load currents and temperature.

Steady state input voltage range 85VAC to 275VAC

Range selection

While the preferred method is a continuous (wide) range, the auto ranging between the ranges 85 - 140 VAC and 180 - 275 VAC is acceptable. In this case the power supply shall not be damaged and must continue to operate after a step change from the lower to the upper range.

Nominal input voltages:

100/110/115/120/127/200/208/220/230/240 VAC.

Total harmonic distortion (THD) of the applied input voltage shall be less than 5%

Input voltage source impedance to be no greater than 0.4 Ohms +/-20%

Line frequency 47 - 63Hz

Input line disturbances

Over voltage

Once operating within a range defined above, the power supply shall withstand input line over voltage of 288 VAC for 1 cycle.

Under voltage

The power supply shall not be damaged when the input voltage is less than the minimum operating voltages of 85VAC to 275 VAC.

Input line surges: IEC801-5, lvl 4

The power supply shall not shut down, latch off or be damaged when subjected to the surge in common or differential mode.

Input line transients (EFT): IEC801-4, lvl 3

The power supply shall operate as specified during both fast transients and bursts. The output voltages shall not change more than +/- 5%.
ESD

The power supply must be capable of withstanding an air discharge to the chassis of 17 mJ from a 150 pf, 330 ohm source that is charged to 15 kV or a contact discharge of 8 kV per test requirements of IEC801-2

There shall be no component or functional damage.

Input line loading

Inrush current

The maximum repeatable inrush input current for a 1/2 cycle from a cold start at the peak of the 240 VAC input voltage shall be less than 35A peak.

Steady state input current

The maximum steady state input current at 85 VAC input voltage and any combination of input frequency, load and temperature shall be less than 5Arms.

Input line protection

The power supply shall be internally protected at the input against overloading by a high-interrupting capacity fuse with a value no greater than 10A.

Efficiency

The minimum efficiency for worst combination of the input voltage, frequency, temperature and loads greater than 50% of the full load shall be greater than 65%.

Power factor

Power supply shall be provided with power factor correction feature.

Power factor shall be greater than 0.95 for any combination of input voltage and 50% to 100% of maximum load current.

Harmonic disturbances

Power supply shall meet the harmonic disturbances requirement described in IEC1000-3-2 for class D equipment.

OUTPUT REQUIREMENTS

Unless specified otherwise, all measurements are done at the output connector at 1/2 of the maximum loads, input voltage of 120VAC and an ambient temperature of 25 degrees C.

The remote sense leads for main output (No.1) shall be connected at the output connector.

The output voltages shall be adjusted to the nominal values.

The component temperature must be allowed to stabilize before the adjustments.

Output voltages and currents

Output
Nominal Voltage
Initial Setting Tolerance

Test points Voltage range

Current minimum

Current maximum

No. 1
+5.100V
+/- 0.2%
4.90 to -5.30V
1.00 A
30.0 A

No.2
-5.150V
+/- 0.2%
-4.90 to –5.50V
0.1 A
7.0 A

No. 3
+12.000V
+/- 0.2%
11.50 to 12.50V
0.1 A
2.5 A

No. 4
-12.000V
+/- 0.2%
-11.50 to –12.50V
0.1 A
2.5 A

1.   At ½ maximum load on all outputs, input voltage at 120VAC.

2.  During the condition of minimum load on the main output (No. 1) the ability to provide maximum load on other outputs is not required.  

3.   See test point distribution

All the DC returns shall be isolated, 50 VDC minimum, from the chassis ground.

Maximum total output power shall not exceed 275W.

Output voltages adjustment range from nominal value +/-5%.  For accuracy and reliability the adjusting potentiometer shall, preferable, have a minimum of 10 turns. Also, it must be easily accessible.

Ripple and noise

The measurements shall be made with an oscilloscope and a differential probe connected directly to the output connector for the worse combinations of the input voltage, load currents and temperature.

The periodic and random differential mode ripple and noise peak-to-peak voltage (PARD) measured in the 20 MHz bandwidth shall be less than 100mVp-p.

The periodic and random common mode ripple and noise peak-to-peak voltage measured in the 20 MHz bandwidth shall be less than 1Vp-p.
Output voltage regulation

Regulation defines the limits an output voltage may deviate from its nominal value. The total output voltage regulation includes the effects of input voltage changes, output current changes, temperature changes, short and long term drift, cross regulation and initial setting and for the outputs No.1 and No.2 shall be less than +/-3%.

For other outputs the total voltage regulation shall be less than +/-4%.

Static line regulation

The output voltage change over the input voltage range of 85VAC to 275 VAC shall be less than 0.2%.

Temperature coefficient for the main output (No.1) over the operating temperature range shall be less than 0.02%/degrees C.  Additional change for the auxiliary outputs shall be less than 2 mV/degrees C.

Short term drift

Over 8 hour period following 8 hour warm up the output voltage change from the initial value, for any fixed line voltage, load and temperature, shall be less than +/-0.03%.

Static load regulation

The output voltage change for any load between 10% and 100% of the maximum load shall be less than +/-2%.

Cross regulation

The output voltage change with 50% of max load while the other outputs loads vary between 10% and 90% of resp max. load shall be less than +/- 1%.

Dynamic load regulation

At nominal line voltage and maximum load a load step (with 1A/usec slew rate) of +/-50% for main output or +/- 75% for auxiliary outputs shall not change the output voltage by more than +/- 5%.

The recovery to +/- 1% shall occur in less than 1 msec.

Remote sense

Remote sense feature is required only for the main output.

The circuitry has to compensate for a voltage drop up to 0.5V.

At delivery remote sense terminals shall be connected at the output connector (for local sensing) in such a way that they are easily reconfigurable for remote sensing if required in the future.  Also, the power supply and the load must be protected from damage if the sense leads are opened, shorted or reversed.

Turn on time shall not exceed 5 sec.

Also, after the main output voltage starts to rise it must reach 95% of the nominal value within 15 msec. 

The rise time for the other outputs shall be less than 100msec.

Overshoot

At turn on or a recovery from any shut down the output voltages shall not exceed the steady state values by more than 5%.

The recovery to 1% shall occur in less than 50 msec.

Hold up time

After loss of the AC input power at the peak of the minimum input voltage in each range of all outputs at full load shall maintain regulation for no less than 10msec.

PROTECTIVE FEATURES

The power supply, its output connections or loads shall not be damaged by excessive load currents and voltages or direct shorting of any output to its return or another output.

Current limit

The overload current limit of each output must be set within 110%-140% of the maximum value.

Over current protection

If the current limit of 110% to 140% is exceeded, the power supply must shut down and latch off within less than 8 sec and greater than 0.8 sec.  Also, the power supply shall not be damaged when restarted with the over current conditions and must shut down and latch off within less than 8 sec and greater than 0.8 sec.

A power supply that shuts down due to an over current must have the input power manually recycled to restore the power supply to its operating conditions.

Note: As an alternative to a shut down and latch off, it is permissible to limit output voltage and current of each output to a maximum of 2Vrms@2Arms.

Over voltage protection

The power supply shall shut down and latch off if any of the voltages measured at the output connector are:

– for the +/-5V outputs, within the range of 6.5V to 7.0V

– for the +/-12V outputs, within the range of 13.5V to 15.5V

The power supply may only be reset by recycling the input power.

Reverse voltage protection

The power supply outputs shall be protected against polarity reversal up to the maximum specified currents.

Over temperature protection

The power supply shall shut down and latch off due to internal over temperature condition.  The power supply may only be reset by recycling of the input power.

Recycle time

Except for over temperature, after shut down and latch off the power supply can be restored to its normal operating condition in less than 30 sec.

OTHER FEATURES

Current sharing

Two power supplies operating in parallel shall, for each output, share the load current in the range of 50% to 100% of the maximum load of 120 VAC. The difference in the load currents for the main outputs shall be less than 20% and for the auxiliary outputs less than 50% of maximum load.  Active current sharing feature, "third wire", should be avoided.

Hot plugging

In a redundant mode, one power supply failure or replacement shall not have a detrimental effect on the system and therefore use of the isolation diodes is necessary.

LED indicators

The power supply shall have two front panel indicators.

The states of the indicators are summarized below:

Condition
Yellow LED “FAULT”
Green LED “POWER ON”
State of the Unit

Normal
OFF
ON
Running

DC outside limits
ON
ON
Running

Over voltage
ON
ON
Latched off

Over carrier shut down
ON
OFF
Latched off

Over temperature
ON
ON
Latched off

The green “POWER ON” LED when lit alone indicates that the output voltages are within values. It turns off during over current shut down only.

The yellow “FAULT” LED indicates fault conditions. Any fault condition of the power supply shall turn yellow LED on. This includes output voltages outside the maximum values, or shut down due to the over voltage, over current or over temperature.

DC power good signal

The power supply shall provide DC power good signal which shall be TTL-compatible

(VH>2V, VL<0.7V), preferably an open-collector driver capable of sinking 200 mA.

The logic shall be DCOK=HIGH.

During any fault conditions the signal shall go LOW

The alarm signal shall not be activated during no-load condition on any of the outputs.

Also, the signal shall indicate fault if one of the power supplies in a redundant configuration is turned off.

ENVIRONMENTAL REQUIREMENTS

The power supply shall operate as specified in this document under following conditions.

Temperature range

Operating 0 degrees C to 55 degrees C

If this temperature is exceeded, the power supply shall either operate within specification or shut down and latch off.

Storage and shipping –40 degrees C to 65 degrees C

Humidity

Operating (non-condensing 0% to 95%

Storage and shipping (non-condensing) 0% to 90%

Altitude

Operating -200 ft to 10,000 ft

Storage and shipping -200 ft to 40,000 ft

MECHANICAL REQUIREMENTS

Materials

Chassis: Aluminum, AL 5052-H32 0.090 stock

Internal components: All non-metallic material used shall be flame retarding per UL94V-2 minimum.

Cooling

The power supply shall be cooled by forced air (no internal fan).  Air flow shall be no less than 150 LFM. 

The direction of the air flow is from the bottom to the top of the unit.

Labels

Power supply shall be marked with the manufacturer's identification, serial number,

part number (Code 39 machine and human readable), revision level, date code and

CLEI code.

Vendors are expected to provide the serial number, part number and revision level labels.

The serial number label must be purchased from an approved source.   The unit must be marked with appropriate agencies approvals:

Shock and vibrations

The power supply must meet the shock and vibration requirement defined in Bell

Communication Research Manual TR-EOP-000063 (issue 3, March 1988 or latest).

Section 4.4 of the manual defines the criteria and section 5.4 the test methods.

Audible noise

The power supply's acoustic noise must not exceed 60 dBa for all operating conditions. See ANSI S12.10 for acoustic noise for business equipment.

Chassis grounding

All mechanical connections shall provide a good electrical contact.

SAFETY REQUIREMENTS

Copies of the UL Recognized Component report, C-UR or CSA Certification report, CB scheme report, schematic drawings and an assembly parts list shall be provided to the in service system manufacturer before the power supply is approved for use in their products.

UL recognition

The power supply shall be a recognized components by Underwriters Laboratories Inc.(UL).  It must conform to UL 1950 (latest edition) on Telephone Equipment.

C-UR or CSA certification

The power supply shall be certified by the Canadian Standards Association (CSA) or UL for Canadian certification (C-UR).  It must comply with CSA C22.2#234 -M90 (Safety of component: Power Supply).

CB scheme/IEC

The power supply shall be certified by a National Certification Body (NCB).

CB scheme shall cover national deviations for EC countries, Sweden, Norway, Korea, Japan and Australia. It must comply with IEC 950 second edition, Amend.3.

Any conditions concerning the assemblies end product use must be reported to the in service system manufacturer.

BABT

The power supply shall comply with the requirements of the British Approvals Board for Telecommunications (BABT) document BABT340 issue 6, Production Quality Assurance Approval:

- All products shipped must be provided with Declaration of Conformity as described in EN 45014.

-the vendor's facility must be BABT certified.
Leakage current

The ground leakage current shall be less then 1.5 mA when tested as required by agencies.

EMI REQUIREMENTS

The power supply shall meet line conducted noise limits of FCC Part 15 Class B and

CISPR 22 (EN550022) Class B with a safety margin of 4 dB for all measurements.

PRECEDENCE OF DOCUMENTS

With the exception of the regulatory agencies requirements, in the event of conflict between the requirements of this specification and other pertinent documents, the order of precedence shall be as follows:

1. Purchase order / Contract.

2. This specification.

3. Other specifications and standards as referenced herein.

New regulatory agency requirements may supersede this order.

Output Connector:

DIN Type F, 48 positions, male (ex: Panduit #101-048-023)

Pin Number
Row z
Row b
Row d

2
+5V
+5V
+5V

4
+5V
+5V
+5V

6
+5V
+5V
-5V

8
+5V
+5V
-5V

10
+5V
+5V
-5V

12
+5V
+5V
-5V

14
+5V
+5V
N/C (1)

16
+S (3)
-S (3)
DCOK (2)

18
GND
GND
+12V

20
GND
GND
+12V

22
GND
GND
-12V

24
GND
GND
-12V

26
GND
GND
N/C

28
GND
GND
N/C

30
GND
GND
GND

32
GND
GND
GND

(1) Reserved for an active current design (for main output only).

(2) Preferably an open-collector output.

(3) Configured for local sensing internally, but could be modified for remote sensing if required.

AC input connector: IEC-320, male.

Power requirements for Power Factors, In-rush Current/Voltage and Total Harmonic Distortion that must be met are as follows:

 IDNX Electrical Requirements


Critical Power
Essential Power

Component

Name
QTY
VOLTS

60 Hz
UNIT

Amps
TOTAL kVA
VOLTS

60 Hz
UNIT Amps
Total kVA

IDNX rack 1
2
208
20
8.2




IDNX rack 2
2
208
20
8.2




IDNX rack 3
1



120
20
2.4

Workstation
1



120
15
1.8


Total Critical kVA
16.4
Total Essential kVA
4.2

The equipment must also meet the requirements of the following FAA orders:

1. FAA G-2100F

PARAMETER
VALUE
TOLERANCE

Ambient temperature
+30C
+/- 10C

AC line voltage
120V

208V
+/- 2V

+/- 3.5V

DC voltage
48V

24V
+/- 1V

+/- 1V

2.  FAA Order 6950.2D

8c(3)(c)  The total harmonic content of the input current caused by the system/equipment being connected to the critical power bus shall not exceed five percent of the fundamental (60Hz) and, no single harmonic shall be greater than three percent of the fundamental.

8c(3)(d)  The peak total inrush current during start-up shall not exceed five (5) times the normal peak operating current.  The duration of the inrush current shall not exceed eight (8) milliseconds (return to 110% of normal).

8c(3)(e)  The equipment shall be designed so that it presents a power factor not less than .85 lagging when operating under steady conditions. 

Since the Project Office has been directed to replace all power supplies prior to connection to Critical Power, the power supply must be the best available asset.   

Locations for Installation

Boston ARTCC
Nashua, NH

New York ARTCC
Ronkonkoma, NY

FAA Technical Center
Atlantic City, NJ

Washington ARTCC
Leesburg, VA

Washington DCC
Herndon, VA

Atlanta ARTCC
Hampton, GA

Jacksonville ARTCC
Hilliard, FL

Miami ARTCC
Miami, FL

San Juan CERAP
San Juan, PR

Cleveland ARTCC
Oberlin, OH

Indianapolis ARTCC
Indianapolis, IN

Memphis ARTCC
Memphis, TN

Chicago ARTCC
Aurora, IL

Minneapolis ARTCC
Farmington, MN

Kansas City ARTCC
Kansas City, MO

Oklahoma City 
Oklahoma City, OK

Fort Worth ARTCC
Fort Worth, TX

Houston ARTCC
Houston, TX

Albuquerque ARTCC
Albuquerque, NM

Denver ARTCC
Longmont, CO

Seattle ARTCC
Auburn, WA

Oakland ARTCC
Freemont, CA

Los Angeles ARTCC
Palmdale, CA

Southern California TRACON
San Diego, CA

Honolulu CERAP
Honolulu, HI
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