



Automated Pressure Calibrator (APC) – Request for Information 

General Information 
	Document Type: 
	Request for Information

	Solicitation Number:
	Reference-Number-N63394-10-R-5066

	FSC Classification Code:
	6685 Pressure, Temperature, and Humidity Measuring and Controlling Instruments

	NAICS Code:
	334513 Pressure Instruments, Manufacturing


Contracting Office Address

Department of the Navy, Naval Surface Warfare Center Corona Division, Naval Sea Systems Command, Contracts Department Corona Div NSWC 2300 5th Street Bldg 512, Norco, CA 92878 UNITED STATES, Attn: Desiree DeRuyter, Code CM022, (951) 273-5530, 
Description 

The Naval Surface Warfare Center, Corona Division is hereby issuing a Request for Information (RFI) from all potential sources to provide information, comments and questions regarding interest in a commercial or modified commercial Automated Pressure Calibrator solution, hereafter referred to as APC that is capable of generating, controlling and measuring pressure from -14.2 psig to 10,000 psig at the accuracy ranges specified in the draft specification listed below.  Key interest areas for information and questions include: current products that are capable of meeting or can be modified to meet the specification below; questions or issues concerning the government specifications; interest in participating in a modified commercial procurement where up-front investment of engineering and funding is required.
This is a Request for Information (RFI). There is currently no solicitation package available.  The APC 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 APC will be used to calibrate analog and digital pressure indicating equipment and pressure switches.  Technology incorporated should make use of “no pre/post calibration cleaning requirements” for the units under test. In addition, it should prevent contamination of the calibration standard itself and also prevent cross contamination of the units under test.  The anticipated system will be a single or multi-box solution which is portable and have a main component no larger than 14” x 12” x 12” (approx 25 lbs.).  The use of modular design and smart sensor technology is desired. 

Detailed Draft Technical Specifications:
Safety.  The equipment shall comply with the safety requirements of IEC 61010-1. For safety ground all accessible surfaces of the equipment shall be at ground potential. The power cable shall include a safety ground conductor. This is also true of drawer assemblies; disconnecting the safety ground shall also disconnect the power conductors. The equipment shall have pressure relief valve protection to prevent over-pressurization of the equipment. It shall also have provisions to protect test instruments connected to the equipment from over pressurization.

Color.  The color of the equipment and the transit cases shall be the color normally provided by the manufacturer; however, they must NOT be green, magenta, or red.

Restricted Material: Mercury, including mercury batteries, Radioactive material, Lithium electrochemical cells, organic material, explosive material, flammable material and carcinogens. Helium must not used as a pressurizing gas and no combination of materials shall be used that cause deterioration of any material contained in the equipment due to the effects of outgassing.

Operator adjustments.  The equipment shall include built-in adjustments or compensating devices for any function or parameter that would exceed the specified tolerance within the calibration interval.

Operator Controls. Operating controls and indicators shall be readily accessible to the operator from the control panel of the equipment. The readings presented on the controls and indicators shall be available to the operator without conversion or calculation.

Cooling Devices.  Cooling devices used in the equipment shall be an integral part of the equipment and not degrade any aspect of performance or safety.

Front panel display indicators.  Front panel/control panel display indicators designed to present change-of-state information to the operator shall be distinguishable at a distance of 1 meter with provisions to be distinguishable outdoors in direct sunlight and in a minimum light level of 1 foot-candles (fc). All display indicators shall be discernible at viewing angles from 0 degrees to 45 degrees.

Self-test capability.  The APC shall perform an automatic diagnostic self-test at startup. The self test shall determine operational readiness and isolate faulty modules. The information provided by the self-test shall indicate operational readiness. If failure occurs, the associated lowest replaceable unit (LRU) causing the malfunction shall be identified.

Digital interface.  A digital interface shall be provided and shall meet the requirements as specified below in 0 Digital interface requirements. The digital interface shall include an IEEE 488.2 General Purpose Interface Bus conforming to IEC 60488-2:2004 /IEEE 488.2-1992; an IEEE 802.3 Ethernet connection (using an RJ-45 connector) conforming to LAN Extensions for Instrumentation (LXI) Standard; and a USB connection conforming to the Universal Serial Bus Specification (USB) Revision 2.0.

Digital interface requirements.  The digital interface shall have the programmable capability to control each device function including all ranges, modes, and levels. The digital interface shall support control of the device without the need for any proprietary drivers or software. The syntax and style of programming commands shall conform to the Standard Commands for Programmable Instruments (SCPI). The unit shall be capable of functioning as a controller to perform self-calibration utilizing the digital interface to communicate with an external calibration reference standard. Primary power control and other non-measurement functions need not be controllable through the digital interface.

Power consumption.  The maximum power for operation of an APC system component that requires an external single phase 120 Vrms power source shall not exceed 1500 watts. 

Nominal and alternate power source.  The equipment shall operate at the nominal values for voltage and frequency as specified in a and b below.  An alternate power source is not required. a) The nominal voltage shall be 120 Vrms, b) The nominal frequencies shall be single phase 50 Hz and 60 Hz.

Steady-state conditions The performance and accuracy of the equipment shall not be adversely affected when operated under any combination of conditions a through c. Tolerance values are derived from, and referenced to, the nominal values stated above. For definitions of voltage waveform factor and harmonics, see MIL-PRF-28800F paragraph 6.5.1a Voltage waveform deviation factor and 6.5.1b Harmonics. 

a. The steady-state voltage-tolerance shall be ±10%.

b. The steady-state frequency-tolerance shall be ±5%.

c. The deviations in waveform characteristics shall be as in 1 through 4. LISTNUM  \l 1\s 0 
1. Waveform deviation factor of ±10 percent or less

2. Total harmonics of ±10 percent or less

3. Individual harmonics of ±5 percent or less

4. Crest factor of 1.27 to 1.56 LISTNUM  \l 1\s 0 
Transient-state conditions.  Operation of the equipment during voltage and frequency transients shall be as specified below for transients that recover to within the steady-state tolerance band within 500 ms. The equipment performance may be impaired during the transient. Transient values are derived from, and referenced to, the nominal values specified for voltage and frequency. Voltage transients within the range of ±10 percent to ±30 percent shall not cause the operation of the equipment to be impaired for longer than 30 seconds following the transient and not cause loss of information stored in a volatile memory. Frequency transients within the range of ±5 percent to ±10 percent shall not cause the operation of the equipment to be impaired for longer than 30 seconds following the transient and not cause loss of information stored in a volatile memory. 

Interruption of power source.  Voltage or frequency interruptions shall not cause damage to the equipment. A power source interruption is when the voltage falls in the range of 0 to 70% of nominal or frequency falls in the range of 0 to 90% of nominal. Equipment performance is not required during interruption of the power source. After power interruptions of any duration, the equipment shall automatically resume operation at either the last operating condition before interruption, or a default power-up condition.

Battery restrictions.  For Navy applications, the use of lithium and mercury batteries is restricted and shall not be used in equipment unless specifically required and approved by the procuring Navy activity.  The Equipment shall incorporate safety precautions of UL1950 and appropriate warning labels as specified. Commercial UL approved equipment that contains lithium batteries (size double A or button cell type) used for memory backup are approved for use under a general blanket approval waiver. Lithium or re-chargeable batteries larger than the type specified above requires a separate approval. Tadiran liquid cathode batteries, SO2 (sulfur dioxide) batteries or lithium vinyl chloride “liquid cathode” batteries are strictly prohibited  For the purpose of this specification, a lithium (size double A or button cell type) battery as described above is approved.

Input power switch.  The operator shall be able to energize the equipment from the front panel. A standby capability may be incorporated.

Excessive current drain protection.  An automated safety mechanism (circuit breaker/fuse) shall be incorporated to automatically disconnect the equipment in the event of current being drawn that is in excess of the equipment rating. The mechanism shall be available from the control panel.

Indicators.  Visual indication shall be provided on the front panel to indicate when the equipment is energized.

Dimensions.  Maximum dimensions of the APC major components; pressure controller, pressure intensifier and accessory case including handles and covers, shall not exceed 14 inches in height, 12 inches in width and 12 inches in depth.

Weight.  The weight of an APC main component, including the enclosure cover and any contained accessories shall not exceed 25 pounds.

Mechanical stability.  The equipment shall be designed to preclude tipping during normal handling and operation.

Cover.  The enclosure shall have a cover. The enclosure and cover interface shall have a gasket or offset lap seam to prevent entry of dirt or spray-type moisture or contaminates during shipping or storage.

Latches.  There shall be a maximum of 6 latches per enclosure.  The latches shall incorporate a quick-opening mechanism.

Stacking provisions.  Equipment enclosures shall have a geometric configuration that permits stacking without harm to the enclosure or its contents. The stacking height shall be 4 units.

Handles.  The enclosure shall have one or more handles. The number and location of handles shall be such that the load distribution per handle shall not exceed 30 lbs. Handles shall be located above the equipment center of gravity to ensure carrying stability.

Connections and controls.  All external electrical connections (including power connections) and operating controls shall be on the control panel.

Pressure equalizing valve.  A mechanism for equalizing air pressure within the enclosure with the external ambient pressure, when the enclosure is sealed, shall be provided. The mechanism provided shall not protrude beyond the enclosure.

Warm-up.  The APC shall comply with the specified performance requirements after a 15-minute warm-up period preceded by a 1-hour not operating temperature stabilization period.

Temperature not operating.  The APC shall conform to the specified performance and accuracy requirements after being stored at temperatures ranging from -40 ºC to 71 ºC.

Temperature operating.  The APC shall conform to the specified performance and accuracy while being operated at temperatures over the range of 0 ºC to 50 ºC inclusive.

Humidity.  The APC shall conform to the specified performance and accuracy for conditions where the relative humidity is 5 to 95±5 percent in the temperature range of 10 to 50 ºC. At temperatures below 10 ºC, the humidity is uncontrolled, but the equipment shall conform to the specified performance (after the specified warm-up period) and shall withstand the effects of humidity up to 100 percent.

Altitude.  The APC components shall conform to the specified performance and accuracy requirements after being subjected to an altitude of 15,000 feet for 1 hour with equipment not operating.

Bounce, loose cargo. The APC shall conform to the specified performance and accuracy requirements after being tested in accordance with MIL-PRF-28800F paragraph 4.5.5.3.3 Loose cargo bounce test.

Bench handling.  The APC shall conform to the specified performance and accuracy requirements and there shall be no damage to any controls, indicators, or fuse holders, after being tested in accordance with MIL-PRF-28800F paragraph 4.5.5.4.3 Bench handling test.

Water resistance.  The APC enclosure and cover shall provide a water resistant barrier to protect the internal components when exposed to rain.

Fungus resistance.  Equipment shall not contain materials that provide nutrients for the growth of fungus.

Salt atmosphere.  Equipment component surfaces exposed to atmosphere shall have an anti-corrosion treatment to provide corrosion protection.

Dust exposure.  Equipment enclosure with cover shall provide protection for the APC from dust exposure.

Acoustic noise.  The APC shall not generate acoustic noise in excess of 80 dBA sound pressure level (SPL) when measured at the operator position, in accordance with ISO 7779.

Performance requirements.  The APC system shall be a pneumatic portable automated pressure calibration system with user-friendly controls and intuitive menus for minimally trained operators. It shall be capable of calibrating both pneumatic and hydraulic system pressure indicating Test Instruments (TI’s) without the need for prior cleaning of the TI’s. For the purpose of this CSS, TI is equivalent to Unit Under Test (UUT). The APC system shall as a minimum, consist of an automated pressure indicating controller with integral compressor/vacuum pump, pressure intensifier, portable nitrogen gas cylinder and accessories.

Contamination prevention.  The APC system shall maintain system cleanliness and prevent cross contamination of test instruments.  There shall be no cleaning required for either pneumatic or hydraulic system TI’s prior to or after calibration to prevent cross contamination of the TI’s and or the APC system. The APC system components shall be compatible with the hydraulic system fluids listed in the table below.

	Water

	Sea Water

	MIL-H-19457 (Phosphate Ester Base Hydraulic Fluid)

	MIL-PRF-23699 (Steam Turbine and Gear Lube Oil)

	MIL-F-16884 (Distillate Fuel)

	MIL-DTL-5624 (JP-4/JP-5/JP-8 Fuel)

	MIL-PRF-17331 (Steam Turbine Lube Oil, 2190)

	MIL-PRF-17672 (Hydraulic Fluid, 2075, 2110, 2135)

	MIL-PRF-8188 (Aircraft Turbine Engine Oil)

	MIL-PRF-83282 (Synthetic Hydrocarbon Base Hydraulic Fluid)

	MIL-H-81019 (Petroleum Base Hydraulic Fluid)

	MIL-H-46170 (Synthetic Hydrocarbon Base Hydraulic Fluid)

	A-A-59290 (Arresting Gear Fluid, Ethylene Glycol / water mix)

	MIL-PRF-8188 (Aircraft Turbine Engine, Synthetic Base)

	MIL-PRF-83282 (Hydraulic Fluid, Synthetic Hydrocarbon Base)

	MIL-H-81019 (Hydraulic Fluid, Petroleum Base)

	MIL-PRF-46170 (Hydraulic Fluid, Synthetic Hydrocarbon Base)


APC pressure media.  The APC pressure media shall be clean, dry nitrogen and clean, filtered ambient air.

Pressure media circuit.  The APC pressure media shall travel from the pressure source one way through the APC pressure controller out to the TI. The pressure media circuit design shall prevent gas from traveling in the reverse direction. Gas supplied to the TI and returned with potential contaminates shall travel a separate path/circuit where the potentially contaminated gas is processed, contaminates collected and remaining gas exhausted to atmosphere. The same directional flow of the pressure media in the circuit shall apply for vacuum operation. The vacuum source shall be attached to the exhaust port circuit to maintain the same direction of gas travel through the pressure control unit.

APC pressure ratings.  All internal tubing, fittings, and adapters shall have a rated operating pressure of 10,000 psig, a proof pressure of 15,000 psig and a minimum burst pressure of 40,000 psig. 

Range and accuracy.  The APC system shall be capable of generating, controlling and measuring pressure over the range and within the uncertainty specified in a through d. The uncertainty shall be expressed as a percent of indicated value with a floor value of 0.1 in H2O relative to 20° C. The uncertainty shall have a level of confidence of 95 percent. The uncertainty shall be calculated as a root-sum of squares (RSS) of the standard uncertainties of all the error contributors to the measurement system and processes, with an expanded coverage factor of 2 (K=2).

a. Absolute pressure range: 0.5 psia to 19 psia; uncertainty: ±0.1 in H2O at 20° C

b. Gauge pressure range: 0 psig to 4 psig; uncertainty: ±0.1 in H2O at 20°C

c. Gauge pressure range: 4 psig to 10,000 psig; uncertainty: ±0.1% of indicated value

d. Vacuum range: 0 psig to -14.2 psig; uncertainty: ±0.1 in H2O  at 20°C LISTNUM  \l 1\s 0 
Resolution.  The control unit display resolution shall be at least a 5½ digit display.

Settability.  The control unit shall provide as a minimum the settability given below in a through c.  Settability is defined as the ability to set the output pressure to an exact cardinal test point value within a specified tolerance without overshooting. 

e. Range below 100 psig;  Settability ±0.005 psig

f. Range 100 to <1000 psig;  Settability ±0.01 psig

g. Range 1000 - 10000 psig;  Settability ±0.1 psig   LISTNUM  \l 1\s 0     

Units of measure.  The control unit shall, at a minimum, be capable of operating/displaying the pressure measurement units in the table below.  Software shall allow dynamic conversion of pressure units displayed. Unit conversion shall be in accordance with NIST Special Publication 811. Symbols shall be in accordance with IEEE 260.1.

	Absolute
	±Gauge
	Vacuum
	 Media Reference Temperature

	mmH2O
	mmH2O
	mmH2O
	Water            @ 20º C

	cmH2O
	cmH2O
	cmH2O
	

	inH2O
	inH2O
	inH2O
	

	ftH2O
	ftH2O
	ftH2O
	

	 
	 
	 
	 

	mmH2O
	mmH2O
	mmH2O
	Salt Water     @ 20º C

	cmH2O
	cmH2O
	cmH2O
	

	inH2O
	inH2O
	inH2O
	

	ftH2O
	ftH2O
	ftH2O
	

	 
	 
	 
	 

	mmHg
	mmHg
	mmHg
	Mercury        @ 0º C

	cmHg
	cmHg
	cmHg
	

	inHg
	inHg
	inHg
	

	 
	 
	 
	 

	mbar
	mbar
	mbar
	N/A

	bar
	bar
	bar
	N/A

	kPa
	kPa
	kPa
	N/A

	MPa
	MPa
	MPa
	N/A

	Kg/cm²
	Kg/cm²
	Kg/cm²
	N/A

	 
	 
	 
	 

	psia
	psig
	psiv
	N/A

	 
	 
	 
	 

	osi
	osig
	osiv
	N/A


Pressure control unit.  The pressure control unit shall provide precision automated control and display of pressure with user-friendly controls and intuitive menus for minimally trained operators.

Compressor/vacuum pump. The control unit shall have an internal compressor/vacuum pump capable of generating pressure in the range of 0.5 psi absolute to 300 psi gauge utilizing ambient air. The compressor shall have a filter on its outlet circuit to remove condensing vapor and particulate.

Pressure control.  The control unit shall be capable of performing TI calibrations using automatic or manual control as specified in a through b.

d. The control unit shall be capable of both static and dynamic pressure control at each test point.

5. Dynamic pressure control mode shall be capable of automatically maintaining the pressure at the test point, accounting for adiabatic effects. 

6. The control unit shall also be capable of notifying the operator of system leaks in the event the pressure does not stabilize after accounting for adiabatic effects.

7. The control unit shall have an abort feature where the operator can easily and safely abort a test without damage to the control unit or TI. LISTNUM  \l 1\s 0 
e. The control unit shall be capable of both coarse and fine adjustment control of pressure at each cardinal test point for setting analog test instruments. LISTNUM  \l 1\s 0 
8. Fine adjustment mode shall be capable of increments of 10 percent or less of the allowable tolerance for the TI test point.

9. Coarse and fine adjustment increment values shall, initially, be automatically determined from the test setup information. LISTNUM  \l 1\s 0  The operator shall also be able to manually adjust the increment.

Excess pressure control.  The control unit shall be capable of limiting the maximum allowable pressure available for testing a TI, based on the TI full-scale range plus 10 percent. It shall automatically relieve excess pressure. 

Pressure transducers.  The control unit and transducer system shall utilize smart transducer technology to enable recognition of pressure transducer range, accuracy and calibration/characterization data stored on board the transducer. The system shall utilize plug and play technology to facilitate the discovery of a new or replacement transducer without the need for physical device configuration. The system shall conform to the requirements of a through f below.

f. There shall be a maximum of 10 calibration/sensitivity data points stored onboard the transducer.

g. There shall be a maximum of five transducers to cover the pressure range.

h. Transducer operation/utilization shall be transparent (to user). It shall be a seamless operation throughout the pressure range from vacuum through 10,000 psig.

i. Transducers shall be easily removable from the control unit.

j. Pressure limiting device shall be utilized to protect transducers from over-pressurization.  Pressure relief shall not allow backflow of contaminated gas to the transducer.  

k. Transducers shall be easily cleanable using non ozone-depleting solvents. LISTNUM  \l 1\s 0 
Pressure port connection.  The inlet port shall have an inline 10 micron filter. Both the inlet and outlet ports shall have a quick disconnect female/coupler with a pressure safety interlock to prevent coupling actuation/disconnection while pressurized. Both ports shall have tethered quick disconnect plugs to prevent contamination during non-use/storage.

Pressure switches.  The control unit shall have the capability to test electrical pressure switches. It shall control pressure, display switch activation pressure, display switch reset pressure and record values.

TI test setups.  The control unit shall be user programmable via the control panel/user interface. 

l. The software shall interact with the operator via intuitive menu selections and data input requests. It shall guide the user in the development of TI test setups and implementation of tests. It shall be capable of saving and recalling test setups.

m. Software shall utilize intelligent intuitive naming convention for storage and recall of test setups with minimal input from the operator. Intelligent naming convention shall utilize information gathered during test setups; TI type, range, accuracy etc. to create an intuitive standard naming convention with an option for additional operator input.

n. Subsequent test setups shall have an option to select previously stored test setups that match information in data input fields on a progressive basis. As menu options and data input fields are filled in, similar test setups shall appear on the screen that may be selected once the operator is confident the available test setup will meet the requirement.

o. Software shall display pass or fail information at each test point including the deviation between the control unit and the TI in percentage and in pressure units.

p. Completed test data shall be recorded and the operator shall have the option to repeat same test or create new test setup. LISTNUM  \l 1\s 0 
Cleaning cycle.  The operator shall be capable of selecting a TI cleaning cycle during test setup. The cleaning cycle process should be able to pressurize and purge (if necessary) contaminated TI’s.

Leak test.  The operator shall be capable of selecting a leak test option of the APC by itself or the complete test setup to include the APC and the test instrument. The maximum leak test pressure shall default to the full scale range of the TI. The operator shall also be able to manually edit the test pressure. 

Pressure intensifier.  The pressure intensifier shall be capable of boosting the pressure of nitrogen gas from a portable nitrogen cylinder and supplying it to the pressure control unit upon demand. The intensifier shall have an onboard accumulator. The pressure intensifier shall NOT be pneumatically operated. 

Pressure range.  The pressure intensifier shall have an input pressure range of 0-3000 psig and an output range of 0-10,000 psig. It shall be capable of intensifying gas pressure from a minimum input pressure source of 500 psig or lower to an output pressure of 10,000 psig. The output pressure shall be selectable on the control panel and automatically controlled in minimum increments of 1,000 psig.

Pressure control valves.  The intensifier output pressure circuit shall have an inline control valve to control the output pressure and a vent valve to vent accumulator pressure to atmosphere.

Over-pressure protection.  The pressure intensifier shall have an integral pressure relief valve to provide over-pressure protection.

Pressure indicator.  The intensifier shall have a pressure indicator to display accumulator pressure.

Pressure port connection.  Both the inlet and outlet pressure ports shall have a female quick disconnect coupling with a pressure safety interlock to prevent coupling actuation/disconnection while pressurized. Both ports shall have tethered quick disconnect plugs to prevent contamination during non-use or storage.

Nitrogen gas cylinder.  The portable nitrogen gas cylinder shall have a carrying handle installed and a valve protection cap to facilitate portability. The maximum weight of the empty cylinder shall be 25 lbs.  The gas cylinder capacity shall be a minimum of 40 SCF @ 2,000 psig.

Pressure regulator.  The portable nitrogen gas cylinder shall have an adjustable pressure regulator with supply pressure and regulated pressure gauges. It shall have a female quick disconnect coupling on the outlet pressure port to facilitate supply hose connection. The outlet port shall have a tethered quick disconnect plug to prevent contamination during non-use or storage.

Refill adapter.  The portable nitrogen gas cylinder shall have a refill adapter.

Accessories.  The APC shall, at a minimum, have the accessories listed below as well as pressure fittings, adapters and any other accessory required for the APC to meet the requirements of this CSS.

Accessory case.  The accessory case shall also serve as the transit case. Transit case and internal foam/packing material shall be impervious to water and hydrocarbon base fluids. It shall contain accessories and maintenance aids for the APC system i.e., pressure hoses, pressure fittings and adapters. Accessories shall be contained in foam/packing material cutouts to prevent damage during transit. Small accessories shall be contained within reusable containers and contained within a cutout. The following accessories shall be provided with each APC.

Pressure hoses.  The pressure hoses provided with the APC shall have a rated operating pressure of 10,000 psig, a proof pressure of 15,000 psig and a minimum burst pressure of 40,000 psig. They shall have a female 37-degree AN4 flare tip on each end in accordance with SAE AS4841. They shall have the working pressure and burst pressure clearly marked on a metal tag and permanently attached to the hoses. The hoses shall be designed with a protective outer covering that shall resist damage from crimping or abrasion. The hose shall have a minimum bending radius of 2.5 inches at maximum working pressure. In addition, hose ends shall have sufficient strain relief to prevent damage to the hose/fitting interface. All hoses shall have tethered quick disconnect caps/plugs for each end to prevent contamination and or damage during non-use or storage

Supply pressure hose.  There shall be a minimum of two supply hoses 6 ft long with male quick disconnect fittings on each end to connect the nitrogen cylinder pressure regulator outlet port to the inlet port on the pressure intensifier and outlet port of the pressure intensifier to the inlet port on the pressure control unit. Hoses shall have tethered caps on each end.

High pressure hoses.  There shall be a minimum of 2 high pressure hoses 10 ft long. They shall have a quick disconnect male/nipple on one end and a female quick disconnect coupling on the other end to connect the output of the APC to the unit under test. Hoses shall have tethered plugs and caps on each end.

Pressure fittings and adapters.  The pressure fittings/adapters listed in a through i below, with quick disconnect nipples, shall be provided. They shall be contained in a separate reusable case that will be stored in the accessory case identified in 0 Accessory case.  The adapters shall be of stainless steel construction, with a rated operating pressure of 10,000 psig, a proof pressure of 15,000 psig and a minimum burst pressure of 40,000 psig. Pipe thread fittings shall be in accordance with ASME B1.20.1.  AN flare fittings shall be in accordance with SAE AS4841.

h. Male Quick disconnect to male taper pipe; ⅛”, ¼”, 3/8”

i. Male Quick disconnect to female taper pipe; ⅛”, ¼”, 3/8”

j. Male Quick disconnect to male straight pipe; ⅛”, ¼”, 3/8”

k. Male Quick disconnect to female straight pipe; ⅛”, ¼”, 3/8”

l. Male Quick disconnect to male AN (37° flare); #2, #4, #6 

m. Male Quick disconnect to female AN (37° flare); #2, #4, #6

n. Male Quick disconnect to male barb hose fitting; ⅛”, ¼”  

o. Male Quick disconnect to 9/16-18 inch O-ring union (straight and 90o elbow with O-ring) compatible with MIL-G-18997 pressure gages

p. Male Quick disconnect to 7/16-20 inch O-ring seal (straight and 90o elbow) in accordance with SAE J1926/1 LISTNUM  \l 1\s 0 
Maintainability.  Maintainability shall be as specified below.

Fault isolation.  The design of the equipment shall permit isolation of faults, and repair down to the component item or lowest replaceable unit (LRU) with the maintenance provisions furnished. 

Preventive maintenance.  Preventive maintenance shall not require more than 15 minutes per a 30-day period. Preventive maintenance shall not require breaking of the equipment seams where calibration seals would normally be placed.

Maintenance provisions.  Equipment shall be as specified in a through d to facilitate maintenance:

q. 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 and calibration.

r. Maintenance and calibration aids. Special adapters, special tools, circuit board extenders, and patch or interface cables required for maintenance or calibration shall be provided. They shall be identified as a set with a unique part number. Stowage shall be in a reusable pouch or container.

s. Accessibility for repair. The equipment shall be designed so that LRU’s can be removed without removing other hardwired subassemblies or components. There shall be no need to unsolder cables or interconnecting wiring to remove printed circuit cards. Assemblies designed primarily to distribute power and signals to other components are excluded from this requirement. When troubleshooting or repair information is provided and access to both sides of a repairable assembly is necessary, the design of the equipment shall facilitate this directly or through extender cards.

t. Calibration/alignment. The APC shall be capable of automated self-calibration and alignment. The APC shall be provided with all necessary instructions and firmware needed to calibrate and align the equipment so that the equipment meets its performance specifications after repair or due to the equipment failing calibration.  LISTNUM  \l 1\s 0 
1. Calibration and alignment software instructions. The calibration and alignment software instructions shall be embedded in the APC firmware. The APC shall be capable of automated calibration and alignment utilizing the digital interface and an external precision pressure reference standard. The APC shall perform as an automated controller to generate, control, measure, and display the pressure at each calibration test point and shall initiate and control communication with the external precision pressure reference standard to validate the measured value at each test point. The APC measured values and the actual values from the external precision pressure reference standard shall be stored in memory for future recall, display and printing via the digital interface. 

2. Navy calibration standards.  The APC shall be able to utilize existing Navy calibration standards that meet all necessary minimum performance requirements to satisfy an adequate traceable calibration.

3. Alignment data. If the equipment has alignment data stored in memory (e.g.: 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 calibration failure, the equipment shall be designed and information provided so that the alignment can be performed by the Navy.

Repair.  Maintenance instructions shall be furnished to facilitate the replacement of LRU’s and subsequent testing procedures to ensure the performance of the equipment or the repair action taken.

Firmware updates.  The equipment shall be designed to allow for the Navy to update the equipment firmware. For the length of the contract and any subsequent warranty period beyond the length of the contract, the manufacturer shall provide to the Navy notification of any firmware updates, instructions on how to perform the update, and free access via appropriate media transfer method supported by the Navy (e.g. ROM disc, Website, email) to firmware updates that fix bugs relating to any of the performance requirements cited in this specification. For the same time period, the manufacturer shall provide to the Navy notification of any improvements relating to any performance requirements cited in this specification. The firmware update process shall use any common interface path supported by the equipment (e.g. the USB DVD-ROM drive available with the device).

Calibration.  For the purpose of this CSS, calibration refers to the process of comparing a test instrument with a calibration standard to determine the indicated error at specified test points. Alignment refers to the process of characterizing and adjusting a test instrument to cause it to indicate within its specified accuracy limits.

Calibration certificate.  The equipment provided under this CSS shall have a current calibration certificate, with a calibration data sheet, traceable to the National Institute of Standards and Technology (NIST).

Calibration interval.  The minimum interval between calibrations shall be 12 months. At the end of this interval, a minimum of 85 percent of the units shall remain in tolerance.

Calibration procedure.  A calibration procedure in accordance with MIL-PRF-38793 shall be provided.

Reliability.  The design of the equipment shall be such that under normal use and operation the equipment does not fail within 1500 hours of operation with a statistical certainty of 95%. The manufacturer shall provide a summary of maintenance or warranty records to establish the validity of the statistical assertion. If records of the actual equipment model offered are not available, records from a similar model may be substituted. The manufacturer shall be able to reasonably establish the claim that the offered equipment shall provide reliability similar to the model used to provide substitute records. 

Warranty label.  The equipment shall have a warranty label that reflects the start and end dates of the warranty.

Technical manuals.  Two copies of an operation and maintenance manual shall be provided with each unit. Technical manuals shall be updated per government requirements and require approval for the final release.  The technical manuals shall be provided in both printed and electronic format. The electronic copy shall be in a Portable Document Format (PDF) and shall conform to ISO/IEC 32000-1:2008.

Copyright release.  A statement of copyright release for reproduction of technical manuals for government use shall be printed in the first two pages of each technical manual.  If an existing manual is provided, the statement of copyright release for reproduction shall be permanently affixed/marked in the manual.  A statement of copyright release for reproduction of the technical manual CD for government use shall be printed on each CD.

Calibration Traceability. Traceability to the National Institute of Standards and Technology (ANSI Z-540, 17025)
Point of Contact:
Please send all information/inquiries to:  

Department of the Navy, Naval Surface Warfare Center Corona Division, Contracts Department NSWC 2300 5th Street Bldg 512, Norco, CA 92878 UNITED STATES, Attn: Desiree Deruyter, Code CM022, (951) 273-5530, 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.






















