HIGH-ACCURACY RF POWER METER CALIBRATION STANDARD SPECIFICATION
RFI 02-250

High-Accuracy RF Power Meter - Request for Information  

General Information: 

	Document Type: 
	Request for Information

	Solicitation Number:
	Reference-Number-N63394-11-R-5142


	Classification Code:
	6625 Instruments and Laboratory Equipment

	NAICS Code:
	334515 Power Measuring equipment, electrical, manufacturing


1.1.1.1 Contracting Office Address:

Department of the Navy, Naval Sea Systems Command, Naval Surface Warfare Center Corona Division, 1999 4th Street Norco, CA. UNITED STATES

Description: 

This is a Request for Information (RFI). There is currently no solicitation package available.   The Naval Surface Warfare Center, Corona Division is requesting information, comments and questions regarding interest in a commercial or modified commercial High-Accuracy RF Power Meter solution that is capable of high-accuracy RF power measuring when used in conjunction with thermistor mounts.  The solution must include all necessary accessories listed in the draft specification below to allow the High-Accuracy RF Power Meter to interface with existing equipment and systems as well as be maintainable using existing Navy calibration standards. The High-Accuracy RF Power Meter will be used on shipboard and shore-based facilities and must conform to CLASS 3 requirements as listed in MIL-PRF-28800.  Equipment will also be subjected to operational conditions aboard both military and commercial land, sea and air vehicles during periods of operation, transportation and storage. The Navy will require the ability to perform any applicable firmware updates (that may become available from the vendor).  Testing requirements may later be invoked based on commercial availability of proposed systems.
The preferred candidate will be a unit that, to the maximum extent possible, can provide verifiable accuracy using a performance verification process with standard laboratory instruments without requiring a controller, manufacturer’s required software, external connections to the Internet or other proprietary equipment or fixtures.  This solution incorporates both the Aircraft and Shipboard Navy requirements.
The anticipated unit will be portable (37lbs. maximum) with maximum dimensions of 5.25” high x 8.75” wide x 17”deep.  Operating power shall be 120 Vrms @ a maximum of 100 watts.  Comments regarding a solution (commercial or modified commercial) that may deviate slightly from the weight and size requirement should be included as well as details of existing products that may be able to be modified to meet the specification.
The government’s specific interests are as follows:

· Interested companies who may have a single box solution commercially available.

· Interested companies who have an existing single box capable of being modified to meet the specification as listed below.  If responding to this configuration, please provide general product info on what the baseline model would be.  NOTE: The government is not interested in a full developmental solution at this time.
Please forward any comments, questions, concerns regarding the specification or general interest information to:

Ms. Desiree Deruyter

NSWC Corona Code CM022

2300 5th Street, Bldg 512

Norco, CA.  92878
COMM: (951) 273-5530

FAX: (951) 273-4013

Desiree.Deruyter@navy.mil

All corporate and proprietary information should be so marked and will be fully protected to the extent allowed. This RFI is for planning purposes only and shall not be construed as a request for proposal or as an obligation on the part of the Government to acquire any follow-on acquisitions. White papers should be submitted within 30 days of the publication date of this RFI. The Government does not intend to award a contract on the basis of this RFI or otherwise pay for the information solicited. No entitlement to payment of direct or indirect costs or charges by the Government will arise as a result of submission of responses to this RFI and Government use of such information. This RFI does not constitute the solicitation of proposals. Responders to this RFI may be requested to provide additional details/information based on their initial submittals. Questions and submissions may be submitted by email to __Desiree.Deruyter@navy.mil__.

Draft Technical Specifications:

1.1 Performance Requirements.
Performance requirement for the HAPM shall be in accordance with the sub-paragraphs below.  These requirements comprise the full performance requirement for the HAPM and shall take precedence over any/all additional performance requirements listed in MIL-PRF-28800.  Unless otherwise indicated, all performance specification shall be met following a 30 minute warm-up period.
1.1.1 Thermistor Mount Input Channels.  The HAPM shall have at least one thermistor mount input channel.

1.1.2 Thermistor Mount Cable/Compatibility.  The HAPM shall come with a cable (or cables, if multiple cables are necessary for compatibility purposes) that will provide connection between the HAPM and supported thermistor mounts.  The length of the cables shall be 60 inches (5 feet).  The HAPM, through the cable(s), shall be compatible with the following thermistor mounts.



Hewlett-Packard/Agilent 478A series, 8478B series Thermistor Mounts

Hewlett-Packard/Agilent 486A series Waveguide Thermistor Mounts 
PRD/Telephonics/Harris 6284 series Thermistor Mounts

Micronetics TM400 series Thermistor Mounts

Struthers GIL360 series, MX7772U series Thermistor Mounts

1.1.3 Display.  The HAPM shall have a display capable of showing the current power measurement.

1.1.4 Frequency Range.  Although dependent upon the thermistor mounts compatible with the HAPM, the anticipated frequency range of operation is from 10 MHz to 40 GHz.

1.1.5 Power Measurement Range.  The HAPM shall be capable of power measurements from 10 µW to 10 mW (-20 to +10 dBm).

1.1.6 Power Measurement Accuracy:  The HAPM absolute power measurement accuracy, excluding thermistor mount cal factor, thermistor mount thermal drift, and mismatch (between signal source and thermistor mount), shall be as follows after a default setup (turn-on, warm-up wait, zeroing, measurement) when measuring an RF signal from -20 dBm to +10 dBm:  ±0.1% of reading 
±0.5 µW.  Additionally, the HAPM shall provide the capability for the following attenuation measurement requirement.

1.1.6.1 Power Measurement Accuracy – Attenuation.  The HAPM shall have the following attenuation measurement specification beyond the requirement cited in 1.1.6 Power Measurement Accuracy for measurement of attenuation in 
5 dB steps from +10 to -10 dBm:  ±0.01 dB/5 dB step.  The accuracy shall be equivalent to the total uncertainty assigned to the process where the difference between two power readings (one at a reference level and another 5 dB above/below) is measured.  The attenuation measurement requirement can be met through several possible methods:  averaging, special test methods, or the vendor may propose a test method/process necessary to satisfy this requirement, with the recommendation that any process does not take longer than 5 minutes for any one attenuation measurement result.  This requirement can also be met if it can be shown that providing the thermistor voltages [typically VRF (off, on) and VCOMP voltages, digitally or via panel connectors] and computing an attenuation value from the voltages satisfies the attenuation specification requirements.

1.1.7 Zeroing.  To ensure that system noise is removed from the measurement process as much as possible and to achieve the required specified accuracy, it is expected that the HAPM shall include a Zeroing function.

1.1.7.1 Re-zeroing Requirement.  To allow for a basic repetitive measurement process without the need for constant re-zeroing, the HAPM shall be able to make a normal (non-extended high-accuracy) power measurement for at least 10 minutes after the last zero process to the accuracy required in 1.1.6 Power Measurement Accuracy.  This requirement pertains to the stability of the HAPM circuits in a normal laboratory environment.  Effects due to thermal drift of the thermistor mount may be ignored.

1.1.8 Power Measurement Resolution/Units.  The HAPM display shall indicate the power measurement value with at least 5 significant digits of resolution in the linear display mode (e.g., 100 pW digit present when measuring an 1 mW power level), and at least 0.001 dB resolution in log display mode (dBm).  The vendor may provide the capability to adjust the resolution as long as the minimum requirement is satisfied.  Log and linear scales shall be available.  In linear display mode, the units shall at a minimum be in mW for normal measurements, but consideration should be given to using nW, µW, W, and kW where applicable (see 1.1.13 Offset).

1.1.9 Automatic Power Measurement.  The HAPM shall be able to automatically measure and display the power of an input signal without manual input from the user when connected to a compatible thermistor mount (see 1.1.2 Thermistor Mount Cable/Compatibility), and the measurement is within the defined measurement range of -20 to +10 dBm.

1.1.10 Bridge Resistance Settings.  The HAPM shall have bridge resistance settings of 100 Ω and 200 Ω for use with compatible thermistor mounts (see 1.1.2 Thermistor Mount Cable/Compatibility).  Any HAPM bridge resistance error must be included in the overall absolute power measurement accuracy specification indicated in 1.1.6 Power Measurement Accuracy.

1.1.11 Calibration Factors.  The HAPM shall allow for the operator to enter a calibration factor to act as a correction factor for the current power measurement reading based upon the thermistor mount frequency response.  The calibration factor range shall be from 0.000 to 1.100, with a minimum 0.001 resolution, and shall not introduce any additional error to the power measurement accuracy specification indicated in 1.1.6 Power Measurement Accuracy, unless the error can be shown to be specifically tied to the combination of the calibration factor resolution and the resolution requirements of 1.1.8 Power Measurement Resolution/Units.

1.1.12 Averaging.  The HAPM shall have an internal averaging capability that is selectable/enterable from a minimum requirement of 4 to a maximum requirement of 64 readings, with steps of either 1 or 2n (e.g., 4, 8, 16, 32, etc.).  The vendor may allow average settings down to 1.  The vendor shall include in the manual any information pertaining to the minimum wait times to allow for the HAPM to produce a result that correctly reflects the average setting.  (This is to ensure that the user is aware of the minimum amount of time to wait for the HAPM indication to update to reflect the number of desired readings to be averaged.)  All averaged HAPM indications shall, at a minimum, meet the measurement accuracy specification indicated in 1.1.6 Power Measurement Accuracy.  If the vendor requires that a certain minimum amount of averaging is required to meet the 1.1.6 Power Measurement Accuracy specifications, the vendor must reflect that requirement in the performance specification area of the manual.

1.1.13 Offset.  The HAPM shall have offset capability to allow for measurement scaling in log mode due to external equipment such as couplers, attenuators, or cables.  The offset shall be in the range shall be at least from 
-10 to +70 dB, with 0.01 dB of resolution.  Negative offsets imply external gain and shall lower the resulting HAPM displayed value, while positive offsets imply attenuation and shall increase the resulting HAPM displayed value.   [Example, an expected power measurement is to be +49.03 dBm (80 Watts). A 40 dB coupler (with 3 dB attenuator) is used with a characterized value of 42.85 dB.  Thus, +42.85 dB shall be entered on the HAPM as an offset with the resulting expected HAPM reading being near +49.03 dBm (whereas the actual underlying measurement would be near +6.18 dBm).]  The HAPM shall be capable of using the log offset value while displaying measurements in the linear mode, with the appropriate scaling applied to the resulting linear measurement.  With the application of the offset, consideration should be given to using appropriate units - mW, W, or kW (as applicable) - in the linear display mode, to maintain the requirements of 1.1.6 Power Measurement Resolution/Units, without having to display everything in one standard unit. All offset HAPM indications shall, at a minimum, meet the measurement accuracy specification indicated in 1.1.6 Power Measurement Accuracy, unless any additional error can be shown to be specifically tied to the offset resolution and the resolution requirements of 1.1.6 Power Measurement Resolution/Units.

1.1.14 Measurement Control.  The HAPM shall have front panel control of all power measurement functions indicated in paragraphs 1.1.5 Power Measurement Range through 1.1.13 Offset.

1.2 Maintainability/Usability.
 Maintainability/Usability shall be as specified below in 1.2.1 Preventive Maintenance through 1.2.8 Firmware/Software Updates.
1.2.1 Preventive Maintenance.  Preventive maintenance shall not require more than 15 minutes per 30-day period. Preventive maintenance shall not require breaking of the equipment seams where calibration seals would normally be placed.
1.2.2 Calibration (Performance Verification).  For periodic performance verification of the HAPM, a test process that both does and does not require software (e.g., computer based verification process) is desired for flexibility in operating environments.  (It is understood that alignment may require a software based approach to update EEPROMS or equivalents type circuits.)
1.2.3 Ancillary/Accessory Items.  Any-and-all ancillary equipment/items and accessories (including thermistor mount cable) needed for the HAPM to perform as specified or to be maintained as specified in this RFI would be provided by the vendor as part of this solution.  This would include, but not limited to: cables, special tools, fixtures, programs, adaptors.  Example, if any calibration standards are to be connected to the HAPM thermistor mount input connector and a special test cable is required to for the connection then the cable would be included with the HAPM using the connector type matching the connector(s) on the HAPM and an applicable connector type for interface with typical calibration standards.
1.2.3.1 Ancillary/Accessory Item Stowage.  Any ancillary/accessory item(s) required may be stored inside the HAPM enclosure, in a reusable pouch or container, in covers attached to the front and/or rear of the HAPM, or inside a transit case provided with the HAPM.  The vendor may determine the best stowage option using best commercial practices, unless other direction is provided within this RFI concerning specific situations.  
1.2.4 Special Hardware/ Software/Licenses Requirements.  Any special equipment, fixtures, tools, software, software licenses, required to support and maintain the HAPM that are not common to a Navy calibration laboratory (FCA/Depot level), must be supplied with the HAPM as part of any solution. Any unique accessories including software absolutely required for communicating with and performance verification/alignment of the HAPM shall be furnished as part of the solution.  Any software required should make use of existing Navy calibration laboratory standards and software programming languages supported as much as possible.

1.2.4.1 For HAPMs that fail performance verification and are recommended to be aligned or adjusted, either manually or using automated alignment/adjustment software, and require special hardware, manual instructions, software, software instructions, software licenses, and standards to perform the alignment/adjustment process, the solution should look to include these items with the HAPM, or an alternative must be presented as part of this solution.

1.2.4.2 A list of peripheral support equipment required to accomplish the calibration/alignment/adjustments of the unit must be provided with the HAPM.

1.2.5 Licensing. Where licensing issues apply to any part of the HAPM or support items (including documentation and software licenses), such licensing and associated documents shall be obtained and provided by the vendor, and they shall be valid for the life of the instrument.  If licenses are required for any reason to use and maintain each HAPM (communication, performance verification, and alignment), and a special individual license key is required for each HAPM, then the vendor shall affix a label to each HAPM specifying the appropriate license information; whereas if a general license key can be used to maintain all HAPMs, the license information shall be provided with each HAPM and should be included with the technical manual information as part of the maintenance information or as a supplement.

1.2.6 Maintenance Provisions.  Equipment shall be as specified in a through d to facilitate maintenance:
a. Accessibility for Maintenance. The equipment shall be designed to ensure that any necessary maintenance access can be accomplished utilizing ordinary tools. The equipment shall be constructed so that no damage to any component shall occur and no permanent distortion to any structural member shall be caused during maintenance, performance verification, and adjustment/alignment.

b. Maintenance and Calibration Aids. If required, circuit board extenders, special adapters, special tools, and patch or interface cables required for maintenance, performance verification, and alignment shall be provided. They shall be identified as a set with a unique part number. Stowage shall be in a reusable pouch or container, if the items may not be held in place in an enclosure or transit case.

c. Accessibility for Repair. The equipment shall be designed so that any user replaceable assemblies (URAs) available can be removed without removing other hardwired subassemblies or components. There shall be no need to unsolder cables or interconnecting wiring to remove URAs. Assemblies designed primarily to distribute power and signals to other components are excluded from this requirement. When troubleshooting/repair information is provided and access to both sides of URAs is necessary, the design of the equipment shall facilitate this directly or through extender cards.

d. Adjustment/Alignment. The equipment shall be provided with any necessary instructions/software (to include programming commands, if not explicitly company proprietary and non-releasable to the Navy or any other commercial customer) needed to adjust/align the equipment so that the equipment meets its performance specifications after repair or due to the equipment failing performance verification. Proprietary adjustment/alignment information is still subject to paragraph 1.2.3 Special Hardware/Software/License Requirements. LISTNUM  \l 1\s 0 
1. Accessibility for Adjustment. The equipment design shall permit adjustments of components (excluding EEPROM or other digital alignment implementations) that are changeable without removing any component, printed circuit cards, or subassembly. The use of extender cards is permitted. (Example: Access will be provided to potentiometers that control the accuracy of specified parameters.)

2. Alignment Instructions/Software. If the equipment has alignment data stored in memory (example: EEPROM, data files, DACs, etc.) that is necessary for the equipment to meet its performance specification and modification of this alignment data is necessary after repair or a performance verification failure, the equipment shall be designed and information provided so that the alignment can be performed by the Navy. The alignment process shall be able to use existing Navy calibration standards where possible that meet all necessary minimum performance requirements to satisfy a traceable calibration.  Refer to paragraph 1.2.4 Special Hardware/Software/License Requirements for further information.

i) The alignment information provided shall include any necessary software and/or software commands usable via any allowable digital interface specified in this document (e.g. IEEE-488 data bus), and usage instructions required to perform an alignment.  If software commands are provided to perform the alignment, the information shall include any necessary setup instructions/ software commands to put the HAPM into the alignment mode, instructions/software commands necessary to gather new alignment data, along with any software algorithms required to format the alignment data into the appropriate data required by the HAPM, and any instructions/software commands necessary to reprogram the HAPM with the new alignment data). Proprietary adjustment/alignment information is still subject to paragraph 1.2.4 Special Hardware/Software/License Requirements.

1.2.7 Repair.  Maintenance instructions shall be furnished to facilitate the replacement of URA’s and subsequent testing procedures to ensure the performance of the URA or the repair action taken. (See MIL-PRF-28800F paragraph 6.5.2.18 Non-repairable subassembly for guidance when a subassembly may be deemed non-repairable to aid in the identification of URA’s that can be repaired/replaced.)  

1.2.7.1 Interchangeability.  Units and all user replaceable assemblies, subassemblies, components, and parts of a designated model provided shall be fully interchangeable without interference or degradation of performance. 
1.2.8 Firmware/Software Updates.  When firmware/software upgrades are anticipated by the vendor during the lifecycle of this device, the HAPM shall be designed to allow for the Navy to update the equipment firmware or any support software (e.g., drivers), without shipment of the unit to the vendor. Any solution to this RFI should take into account that any future contract awarded for the HAPM and any subsequent warranty period beyond the length of the contract, the vendor shall provide to the Navy notification of any firmware and/or software updates that fixes any issues/bugs/problems relating to any of the requirements cited in this RFI (especially 1.1 Performance Requirements and 1.2 Maintainability/Usability), with instructions on how to perform the updates, and free access via appropriate media transfer method supported by the Navy (e.g. ROM disc, Website, email) to these updates. The firmware/software update process should make use of any common interface path supported by the Navy.  To maintain configuration control, all HAPM firmware or other software provided as part of any contract awarded for the HAPM shall be at the same version, revision, and revision date upon delivery of all units ordered under the contract unless a specific exemption has been obtained.
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