1.2
DISCUSSION OF THE AN/UDR-13 PERFORMANCE SPECIFICATION

The following comments and discussions involve the Requirements section (3) and the Test and Quality Assurance section (4) of the AN/UDR-13 performance specification.  Canberra has presented this commentary in the form of a Canberra reply to each paragraph of the Requirements section (Section 3) and a more general discussion of the testing requirements as provided in Section 4 of the specification.  Section 4 of the AN/UDR-13 Performance Specification includes the test requirements and conditions of testing required for the AN/UDR-13 program.  Canberra has not commented or discussed each paragraph of this section since much of this part is derived from MIL-STD-810 and is well understood to be primarily needed in the preparation of the test plan (to be submitted for approval) that will then govern the actual conduct of each required test.  Therefore, Canberra has summarized the requirement of Sections 4 and limited its discussion to a broad understanding of the required testing.


It is to be noted that the single spaced text repeats the exact wording of each of the requirements of the AN/UDR-13 Performance Specification, Requirements, Section 3.  The double spaced text immediately following provides Canberra’s comments regarding the specific requirement paragraph.
3.
REQUIREMENTS
3.1
Functional Description.
The AN/UDR-13 provides commanders with data concerning fallout gamma dose-rate, neutron induced gamma activity, and the total gamma and neutron radiation dose (including the prompt initial dose) to which their troops have been exposed.  The instrument shall also provide a quantitative measure of significant gamma contamination of personnel, equipment, and supplies.
CANBERRA’S REPLY

Functional Description – The AN/UDR-13 as designed and developed provides capabilities in full compliance with the requirement of this paragraph.  The miniature size of the Canberra design combined with both gamma rate, gamma dose and neutron dose (both residual and prompt) detectors provide a complete capability for detecting and quantifying a tactical radiation environment.  Additionally, the Canberra designed AN/UDR-13 will enable measurement of gamma contamination of personnel, equipment and supplies at levels somewhat below 0.1 cGy/hr, however, it is not capable of functioning at health physics contamination levels (below 1mr/hr.)

3.2
General Requirements.  The AN/UDR-13 RADIAC is required to measure both the dose-rate of fallout gamma radiation and the integrated dose of fallout gamma and initial prompt neutron and gamma radiation resulting from tactical nuclear bursts and from radiological agents.  The device shall be direct reading and measure dose-rate of residual gamma radiation in the range of 0.1 to 999 cGy/hr (centigray per hour, based on tissue dose-rate).  It shall measure the neutron dose from initial radiation and the gamma dose from initial and residual radiation and indicate a combined dose in the range 1 to 999 cGy based on Relative Biological Effectiveness (RBE) of neutron to gamma dose equal to 1.  The dosimeter electronics of the device shall be resettable to zero to measure a mission dose as required.  The total accumulated dose shall be measurable to at least 999 cGy (desirable 2000).  Presettable audible and visual alarms are required as a warning when a pre-selected dose-rate and/or dose is measured.  The instrument shall default to a 1 cGy/hr alarm threshold for dose-rate (at initial power up).  Setup time all checks and all alarms is 3 minutes or less.  Overall field accuracy for measuring nuclear radiation (dose and dose0-rate) shall be within +20%.  The unit shall incorporate a SLEEP mode to enhance battery life.  This passive monitoring (sleep) mode shall have preset wake-up condition to return the unit to active monitoring/readout.  A nuclear flash detector shall be incorporated to provide maximum circuit protection in the event of exposure to initial or prompt nuclear radiation.  The device shall be electromagnetically compatible with sensitive electronic equipment normally used within the environment and it shall not radiate electromagnetic energy of sufficient magnitude to interfere with proper performance of such sensitive items.  This new device shall be capable of operating in all types of weather and terrain to include the severe cold environment found in the northern regions.  It shall be operable and readable by soldiers wearing Mission Oriented Protective Posture (MOPP IV) of Arctic clothing.
CANBERRA’S REPLY

As evidenced by the description of the Canberra design provided earlier in this proposal, and also, the results of US Army testing of the Canberra developmental and the First Article testing of the AN/UDR-13 equipment, all of the requirements of this specification paragraph are met by the Canberra designed AN/UDR-13.  Specifically, each of the requirements contained in the specification requirement are met with the Canberra AN/UDR-13 as follows:

a) Use of the GM tube, Neutron PIN diode and PMOS-FET (gamma) detectors permits detection and measurement of residual dose and dose rate as well as prompt neutron and gamma dose.

b) Provides a direct reading 3 digit, easily viewable, back lighted LCD with readout capability for dose from below 1cGy to 999 cGy.  Additionally, the gamma dose rate can be read from below 0.1 cGy/hr to 999 cGy/hr.

c) The dose reading capability can reset to zero to provide a complete mission dose capability with attendant alarms as required.  The total accumulated dose is similarly measurable to above 999 cGy.

d) Set up time to put the equipment into full operation as well as setting alarm levels is well below 3 minutes.

e) Overall accuracy for dose rate and residual dose measurement is well within the +20% tolerance.  The dose rate detector is operated in the “time to count” mode which has been shown to provide exceptional accuracy over the entire dynamic range.  The use of the PMOS-FET and PIN diode for prompt dose measurement has provided a technique which is capable of providing the desired +20% accuracy.

f) A SLEEP mode has been incorporated in the AN/UDR-13 that extends battery life well beyond the desired level of 1000 hours.  Additionally, should radiation dose or dose rate in excess of preset threshold levels to be detected by the AN/UDR-13, the equipment will immediately alarm and automatically return to the full operational mode.
g) Protective circuitry is provided to enable the Canberra designed AN/UDR-13 to successfully withstand the requirements of Nuclear Survivability.  This capability has been thoroughly demonstrated during US Army testing.

h) The Canberra designed AN/UDR-13 has been evaluated for conformance to the electromagnetic compatibility requirements during the US Army testing and found to comply with all requirements.

i) The Canberra designed AN/UDR-13 is capable of satisfactory operation over the complete climatic environment of the performance specification.  In addition, the equipment can be easily operated with personnel wearing MOPP IV or artic clothing.  These factors were tested during US Army testing of the developmental units.

3.2.1
Physical Characteristics. Weight (including batteries): Not to exceed 10.0 ounces. Volume: Not to exceed 10.5 cubic inches.
CANBERRA’S REPLY

The Canberra designed AN/UDR-13 volume is 10.5 cubic inches with a weight of 10.0 ounces.

3.3 DETAILED REQUIREMENTS

3.3.1 Dosimeter Segment

3.3.1.1 Detecting Element.  The dosimeter element(s) of the dosimeter segment shall be sensitive to both neutrons and gammas as stated in 3.10.1, 3.10.2, and 3.10.3.  It shall consist of two separate elements, one sensitive to neutrons, the other to gammas with the two outputs combined to give a single reading.

CANBERRA’S REPLY

The detecting elements used in the Canberra designed AN/UDR-13 includes the PIN diode for neutron dose detection and the Ft. Monmouth developed PMOS-RAD-FET for gamma dose detection.  These detecting elements are capable of meeting the dose accuracy (Spec. Par. 3.10.1), Energy Dependence (Spec. Par. 3.10.2), and Neutron energy dependence (Spec. Par. 3.10.3).  Accuracy and energy dependence testing was conducted during and First Article Army testing of the Canberra designed AN/UDR-13 and found acceptable.

Additionally, the contributions of both the neutron and gamma elements, along with any residual dose measured by the GM tube detector, are combined to provide a single dose reading.

3.3.1.2  Dosimeter Unit of Measurement. The dosimeter segment of the AN/UDR-13 shall read in tissue dose centigray (cGy).

CANBERRA’S REPLY

The AN/UDR-13 provides dose measurement in terms of tissue dose centigray.

3.3.1.3  Dose-Rate Independence.  The dosimeter element shall be dose-rate independent up to the 108 cGy/sec of gamma and 1018 neutrons/cm2/sec dose-rates delivered by the initial burst of a nuclear weapon.

CANBERRA’S REPLY

The dose element employed for prompt gamma and neutron dose detection have been demonstrated to be dose rate independent in compliance with this requirement.  US Army testing at WSMR and Canberra testing at Aberdeen Proving Grounds demonstrated compliance.

3.3.1.4  Integrated Dose. The AN/UDR-13 shall permit a readout of the integrated dose from 1 cGy to 999 cGy.

CANBERRA’S REPLY

The Canberra designed AN/UDR-13 provides a 3 digit LCD along with detection elements and supporting circuitry to enable measurement and readout of dose between 1 cGy and 999 cGy.

3.3.1.5  Gamma Energy Dependence.   The dosimeter shall indicate the gamma dose over the energy range given in 3.10.2.  The upper value shall be 3 MeV.

CANBERRA’S REPLY

The gamma energy dependence of the Canberra designed AN/UDR-13 was found acceptable during Army testing WSMR and during the First Article testing by Canberra.

3.3.1.6  Neutron Energy Dependence.  The dosimeter shall indicate the neutron dose over the energy range given in 3.10.3.  The upper value shall be 14 MeV.
CANBERRA’S REPLY

The Neutron detection element employed by Canberra is the same PIN diode used in the DT-236 detector used by the US Army (and other nations).  It has been thoroughly tested and complies with the requirements of this performance specification.

3.3.1.7  Dosimeter Accuracy.  The dosimeter readout shall indicate the tissue dose to an accuracy of +20% or +15 cGy, whichever is greater, of the true tissue dose (see 3.10.1).

CANBERRA’S REPLY

The Canberra design using the detectors stated in 3.3.1.1 will provide the required +20% or +15 cGy (whichever is greater) dose measurement capability.

3.3.1.8  Total Cumulative Dose Readout.  The dosimeter readout shall be such that it can be electronically reset to zero at any time for subsequent registering of incremental mission dose.  Furthermore, whenever the dose is read, the accumulated dose of up to the point of reading will not be destroyed but retained for optional recall of total cumulative dose.  If the accumulated dose exceeds 999 cGy, replacement of the dosimeter element is acceptable.  However, it is desirable that the element read to 2000 cGy before it needs to be replaced.

CANBERRA’S REPLY

Operationally, the Canberra designed AN/UDR-13 functions exactly as stated in the requirement, para. 3.3.1.8 above.  The functioning of the equipment has been evaluated and found acceptable in US Army developmental testing at WSMR and First Article testing under contract DAAB07-96-C-J611.

3.3.2  Dose-Rate Segment.
3.3.2.1 Sensitivity.  The ratemeter detector shall be sensitive to gamma radiation and energetic x-rays.  The ratemeter segment of the AN/UDR-13 shall provide for a minimum dose-rate sensitivity of 0.1 cGy/hr.

CANBERRA’S REPLY

The Canberra designed AN/UDR-13 uses a GM tube operating in the “time to count” mode similar to that used very successfully in the AN/VDR-2 Radiac Set.  The sensitivity of the GM tube selected for use in the AN/UDR-13 is such that gamma radiation produces approximately 1.5 count/sec/mr/hr.  This results in extremely good statistical accuracy at 0.1 cGyhr and still permits the dynamic range to extend to 1000 cGy/hr with one GM detector used.
3.3.2.2 Gamma Energy Dependence.  The ratemeter shall indicate the gamma doserate over the energy range given in 3.10.2.  The upper value shall be 3 MeV.

CANBERRA’S REPLY

The gamma energy dependence of the Canberra designed AN/UDR-13 is in compliance with the requirement of performance specification 3.10.2.  The detector is shielded by approximately .025” of Pb along with the aluminum instrument housing of approximately .062”.  This shielding corrects the inherent GM tubes energy dependence to comply with the requirements of specification paragraph 3.10.1.

3.3.2.3  Response.  For a step input of radiation, the dose-rate reading displayed shall be within 10% of the final average reading in 4 seconds or less.  Sudden discontinuance of radiation exposure shall cause the dose-rate displayed to drop to zero in 4 seconds or less.
CANBERRA’S REPLY

The response time of the Canberra designed AN/UDR-13 has been demonstrated during US Army and First Article testing to comply with this requirement.

3.3.24  Range.  The dose-rate range of the detecting elements shall be from 0.1 to 999 cGy/hr.  The instrument will autorange to display the dose-rate in the appropriate range.

CANBERRA’S REPLY

The dose rate of the GM tube dose rate detector in the AN/UDR-13 developed by Canberra complies with the required dynamic range of 0.1 cGy/hr to 999 cGy/hr.  In addition the equipment automatically locates the decimal point to provide three significant figures of dose rate of dose measurement.

3.3.2.5  Accuracy The accuracy of the ratemeter shall be consistent with the accuracy as stated in 3.10.1 and includes effects from environmental conditions (temperature, shock, vibration, etc.).

CANBERRA’S REPLY

It is recognized that the accuracy requirement of +20% as stated in specification paragraph 3.10.1 must include the effects of environmental dependence on such things as temperature, vibration, etc.  In general, the most influential environmental effect is due to temperature variations, as have been observed for the solid state detectors used as the prompt neutron and prompt gamma dose detectors.  The GM detector, particularly when operated in the “time to count” mode does not suffer significant effects due to environmental effects and the AN/UDR-13 has no trouble meeting this requirement.

3.3.3  Display  

3.3.3.1  Ratemeter/Dosimeter Indicator  The ratemeter/dosimeter shall display the dose-rate/dose in tissue cGy/hr(cGy).  It shall autorange, as necessary, to accomplish this and update periodically in display cycle periods from 1 to 3 seconds.  The standard deviation of statistically fluctuating data (from average response) shall not exceed 10%.  Data shall also be available via an RS-232 port.

CANBERRA’S REPLY

The Canberra designed AN/UDR-13 displays dose rate in terms of tissue cGy/hr and dose in terms of tissue cGy.  The display will update every two seconds providing a standard deviation from the average response of less than 10%.  Data can be communicated via a RS-232 system, which is available via an optical port built into the AN/UDR-13.  This feature is normally used for calibration and trouble shooting but could readily be used to permit use of the AN/UDR-13 with an external probes for health and safety radiation measurement or remote monitoring use via a computer.

3.3.3.2  Display  A liquid crystal display (LCD) shall display the total dose (and alternatively dose-rate) in cGy (and cGy/hr).  A periodically blinking indicator shall be provided in case the prevailing dose-rate is steady or zero.  The size of the display segment shall be such that is easily readable day and night at 3 feet

CANBERRA’S REPLY

A (three) 3 digit liquid crystal display is provided, back-lighted for nighttime use and with approximately 0.4” numerals such that it is easily read at a distance of 3 feet.  In addition, the radiation unit’s icon flashes every two seconds to alert the operator that the AN/UDR-13 is operating when measured radiation levels are indicating zero.

3.3.3.3  Changing Modes  When changing from a dosimeter mode to dose-rate the display shall indicate a reading within 4 seconds to within +10% of its final dose-rate reading from the time of executing the read command to the time of the reading appearing on the display.
CANBERRA’S REPLY

The response time of the equipment when going from the dose to dose rate mode provides the first reading within the 4 second response time required.  This parameter was tested by WSMR and found acceptable.

3.3.3.4 Sleep Mode  In sleep mode the unit shall passively monitor dose while indicating sleep (SLP) in the LCD.  In this mode of operation, the current dose-rate shall be displayed for approximately 1 second in each 5 minutes period.  If the alarm set point(s) are exceeded, the unit shall revert to the continuous or active mode of operation at wake-up.  The unit shall immediately revert to active monitoring if the flash detector is exposed to a dose of approximately 1 cGy or more of prompt gamma during the 5 minute sleep period.

CANBERRA’S REPLY

The units provided by Canberra include a sleep mode which operates exactly as stated in the above requirements.  However, it is to be noted, that both dose rate and dose are evaluated after each 5 minute intervals and should either dose or dose rate exceed the preset threshold level the AN/UDR-13 reverts to the full operating state.  If neither of these measurements exceed the threshold levels the SLEEP mode is resumed.  During the SLEEP mode the letters SLP appear in the display for information purposes.

3.3.4  Alarms
3.3.4.1  Visual and Audio Features  The alarm shall include audible and distinct visual features which will be visible day and night.  The circuitry shall include switching functions for “off”, “visual only”, and “visual and audio”.  The alarm function shall also include a capability to “disable” or “reset” so that the audible alarm may be turned off quickly after it turns “on”.

CANBERRA’S REPLY

All alarm characteristics stated in the above requirements are provided in the Canberra developed AN/UDR-13.

3.3.4.2  Rate/Dose Alarm Selection   A switching function shall be included to permit selection of “rate” or “dose” alarms and the level at which these alarms are activated.  These alarm levels can be varied for both total dose and dose-rate over the respective dynamic ranges.

CANBERRA’S REPLY

Complete independent and individually settable alarms are provided for both dose and dose rate.  These alarms can be set over the entire dynamic range of the Canberra designed AN/UDR-13.

3.3.4.3  Alarm Default  A default 1 cGy/hr alarm shall be provided and enabled when power is first applied.  Subsequently, the operator may elect to change this alarm level.
CANBERRA’S REPLY

Currently, the Canberra designed AN/UDR-13 leaves the factory with an alarm setting of 1cGy/hr.  This level can then be set to any value the user chooses.  Presently if the user turns the unit “OFF” then  back “ON” the AN/UDR-13 will retain the alarm level set by the user.  Canberra thought that this arrangement would be more convenient to the user since they would have to repeatedly reset the alarm level if it were any level except 1 cGy/hr.

3.3.5 Power Supply

3.3.5.1  Battery Life  Standard batteries that are currently available in the Army supply system shall be used.  A minimum battery life of 100 hours is required under continuous radioactive surveying conditions and 1000 hours for inactive but monitoring modes (sleep mode).  Alarm actuation is excluded.

CANBERRA’S REPLY

Using four standard AAA batteries, currently stocked in the Army system, the AN/UDR-13 as provided to the Army provides and operating battery life in excess of 100 hours for normal operation and approximately 1500 hours of “SLEEP” mode use.

3.3.5.2  Battery Condition  A remaining life indication, “GO/NO-GO” feature shall be provided indicating the approximate status of the batteries.  The LCD of the AN/UDR-13 shall provide a sign of low battery indication when less than five (5) hours of battery life remain.

CANBERRA’S REPLY

A GO/NO-GO feature is provided to indicate when batteries should be replaced.  The abbreviation BAT flashes in the display indicating a low better condition of less than 5 hours of battery life remaining.

3.3.6  Testability  Built-in test (BIT) shall be capable of detecting the AN/UDR-13 operational GO/NO-GO status and be able to indicate the source of trouble to a module/printed circuit board level within a 90% confidence level.  Procedure for BIT system check out shall be as described in the Technical Manual ™ for the AN/UDR-13.
CANBERRA’S REPLY

A built in test capability is included in the Canberra designed AN/UDR-13.  The included BIT permits recognition of a fault and locates it to a specific circuit assembly with a 90% confidence level.  All assemblies are “Plug in” replacement so that the combination of these two features provides for a very low MTTR.  The entire BIT system as well as repair instructions are contained appropriately in the Operator and Maintenance Technical Manuals prepared by Canberra for the AN/UDR-13.

3.4  RELIABILITY AND MAINTAINABILITY
3.4.1  Reliability  The contractor shall employ all methods possible in the process of manufacture which will assure quality and maximum reliability.  The contractor shall perform a Prototype Reliability Qualification test to confirm that the Mean Time Between Failure (MTBF) is 2000 hours or more.

CANBERRA’S REPLY

The AN/UDR-13 as built by Canberra was evaluated during the Army testing at WSMR for reliability and found acceptable.  Canberra has conducted a First Article Reliability program and demonstrated an MTBF of at least 2000 hours.  A Reliability program as required by the statement of work is in place to insure the reliability inherent in the AN/UDR-13 design is realized in all production built AN/UDR-13 equipments.


This reliability program includes production reliability testing at intervals within the production time period such that there is no doubt that the required MTBF is maintained in all production units.

3.4.2  Maintainability  The Mean Time To Repair (MTTR) shall not exceed 15 minutes at organizational and 90 minutes at GS level.  The equipment shall not require checkout calibration intervals of less than one year.

CANBERRA’S REPLY

Canberra, in cooperation with Ft. Monmouth, has conducted the required Maintainability demonstration using the appropriate classification enlisted personnel.  This demonstration included some 30 different induced equipment faults and required the soldier to diagnosis the fault and using spare parts provided, return the equipment to normal operation.  The results of this test/demonstration indicated compliance of the Canberra designed AN/UDR-13 with this requirement.  Additionally, use of the GM tube in the “time to count” technique has provided extremely good calibration stability.  Therefore it is expected the AN/UDR-13 will not require calibration in less than three (3) year intervals.

3.5  ENVIRONMENTAL REQUIREMENTS  
3.5.1  Altitude  The AN/UDR-13 shall be operable without degradation in specified performance at altitudes up to 15,000 feet above sea level, and shall withstand air transportation at altitudes as cargo is pressurized transport aircraft.

CANBERRA’S REPLY

Canberra designed AN/UDR-13 met the requirement as demonstrated by the US Army testing WSMR, First Article, and production testing under contract DAAB-07-96-C-J611 and DAAB07-99C-K505.

3.5.2  Low Temperature
3.5.2.1  Operation  The AN/UDR-13 shall be operable without degradation in specified performance ambient air temperatures as low as -51( C (-60(F).

CANBERRA’S REPLY

The AN/UDR-13 as tested by Ft. Monmouth and subsequent First Article and production environment testing has demonstrated compliance with low temperature test requirements.

3.5.3 High Temperature
3.5.3.1  Operation  The AN/UDR-13 shall be operable without degradation in specified performance at ambient air temperatures as high as +48.9(C (+120(F) plus the heating effects of solar radiation at a rate of 355 BTU/ft2/hr.

3.5.3.2  Storage and Transportation  The AN/UDR-13  shall withstand exposure to ambient air temperatures as high as +58.3(C(+155(F) during storage and transportation.

CANBERRA’S REPLY

Operation and Storage and Transportation – Army testing WSMR, along with First Article and production environments, has demonstrated compliance of the Canberra designed AN/UDR-13 with these requirements.

3.5.4  Humidity  The AN/UDR-13 shall be operable without degradation in specified performance and shall sustain no physical damage during and after prolonged exposure to extremely high humidity levels as encountered in tropical areas.
CANBERRA’S REPLY

Canberra, First Article Testing and subsequent production environmental testing has demonstrated compliance with this operational requirement.  These tests were monitored by Government QAR’s and in part by Ft. Monmouth’s technical personnel.

3.5.5   Rain The AN/UDR-13 shall be operable without degradation in specified performance, and shall sustain no physical damage during periods of heavy precipitation with intermittent wind.  The equipment shall permit no water leakage.

CANBERRA’S REPLY
Canberra First Article Testing, after improvement of the initial gasket materials and sealing techniques used on the AN/UDR-13 units sent to WSMR, demonstrated compliance with this test requirement.  This test was monitored by Government QAR’S, and in part by FT. Monmouth technical personnel.
3.5.6 Immersion The AN/UDR-13 shall be immersion-proof to a covering depth of 1 meter of water, for a period of not less than 2 hours.  There shall be no water penetration of the test item.

CANBERRA’S REPLY

Canberra and First Article Testing, after improvement of the initial gasket materials and sealing techniques used on the AN/UDR-13 units sent to WSMR, demonstrated compliance with this test requirement.  This test was monitored by Government QAR’s, and part by Ft. Monmouth’s technical personnel.

3.5.7
Sand and Dust The AN/UDR-13 shall withstand, in both operating and non-operating conditions, exposure to fine dust particles with wind speeds of 1750 ft/min (17.3 knots) and exposure to sand particles with wind speeds of 5700 ft/min (56.4 knots).
CANBERRA’S REPLY

Canberra’s First Article Testing demonstrated compliance with these test requirements.  The test was monitored by a Government QAR and in part by Ft. Monmouth technical personnel.
3.5.8
Salt Fog The AN/UDR-13 shall be resistant to the corrosive effects of a salt fog atmosphere.
CANBERRA’S REPLY

Canberra’s First Article Testing demonstrated compliance with these test requirements.  The test was monitored by a Government QAR and in part by Ft. Monmouth technical personnel.
3.5.9
Fungus The AN/UDR-13, in the assembled-and-ready-for delivery condition, shall provide no nutrients in material, coating or contaminant forms or support fungal growth when tested in accordance with 4.8.9.  In addition, the AN/UDR-13 shall operate satisfactorily after exposure to the test conditions of 4.8.9.  Only inherently fungus resistant grades of materials shall be used.
CANBERRA’S REPLY

Fungus testing conducted during the First Article demonstrated compliance with this test requirement.  The test was conducted at an outside test lab under the surveillance of Government QAR’s.
3.5.10
Vibration and Shock  The AN/UDR-13 shall withstand vibration and shock induced during field transport y military vehicle and rough handling.  The AN/UDR-13 shall with stand vibrations encounter during transportation and shocks encountered during servicing.
CANBERRA’S REPLY

The AN/UDR-13 as tested during the First Article meets the requirements for vibration and shock.

3.5.11 Explosive Atmosphere The AN/UDR-13 shall not cause ignition of an ambient-explosive-gaseous mixture with air when operating in such an atmosphere.
CANBERRA’S REPLY

The Canberra designed AN/UDR-13 meets the requirements.  There are no switch contacts or components that provide open “making” or “breaking” of electrical circuits that may cause sparking.  All switching is done by solid state devices.  Compliance with this requirement was also demonstrated during First Article Testing.
3.6 Isotropism  The equipment shall be capable of operating in any position without degradation in specified performance.

CANBERRA’S REPLY

U.S. Army testing of the Canberra fabricated AN/UDR-13 equipment demonstrated compliance with this requirement.

3.7  NUCLEAR SURVIVABILITY
3.7.1
Nuclear Environments All mission-essential mechanical configurations, optical components, electronic assemblages, electronic equipments, electronic circuits and electronic piece parts shall withstand the nuclear environments as specified in USANCA CRITERIA (1989).  The equipment shall be energized during exposure (See 4.10).

CANBERRA’S REPLY


The Canberra designed AN/UDR-13 has been designed to withstand the nuclear environment specified in the above paragraph.  Testing of the developmental models, as well as First Article testing, revealed an exceedingly high capability to withstand significantly higher radiation dose levels than those required by the test criteria.

3.8
NUCLEAR, BIOLOGICAL AND CHEMICAL ENVIRONMENTAL The 

AN/UDR-13 shall be such as to minimize contamination by chemical or biological agents or radioactive contaminants.  The equipment shall be readily capable of decontamination with minimum effect on its proper operation.

CANBERRA’S REPLY


The design of the Canberra model of the AN/UDR-13 includes a minimum of crevices and areas where contamination can collect and resist decontamination.  Additionally, the surface finish is a chemical agent resistant paint and is capable of decontamination with no effect on equipment operation.

3.8.1
Nuclear Contamination Survivability The AN/UDR-13 shall be capable of being decontaminated to a negligible risk level for unprotected personnel operating the equipment with a maximum exposure of 12 hours.  Decontamination must result in a particle reduction of at least 2/5:1 using zinc sulfide FP stimulant.  The AN/UDR-13 must be capable of enduring five contamination/decontamination cycles without degradation in performance (see 4.10.1.3).

CANBERRA’S REPLY


Unlike other Nuclear Survivability elements, Canberra does not have significant experience in the area of repeated use of decontaminants.  Canberra expects that since the housing is watertight and constructed using the recommended mechanical shapes (minimal crevices) and appropriate materials along with the routinely used CARC paint surface treatment, the ability to withstand the effects of a decontaminant should satisfactory.

3.8.2
Component Sampling Eleven (11) samples of each susceptible electronic component shall be delivered by the contractor to the address specified by the contracting officer.  One of these samples shall be utilized as a control and shall not be exposed to any nuclear environments.  The remaining ten (10) samples shall be exposed to one or more of the following: Neutron dose, gamma dose rate and gamma total dose environments at 1.2 times and 2 times the criterion levels.

CANBERRA’S REPLY

Canberra has submitted eleven samples of each part used in the Canberra design of the AN/UDR-13 to WSMR for evaluation of component susceptibility.  The results have been obtained from WSMR and indicated exceedingly good nuclear tolerance levels far beyond the 2 x criteria level.

3.9
INTERCHANGEABILITY Like units, assemblies, subassemblies modules, and replaceable parts shall be physically and functionally interchangeable, without modification.  Individual items shall not be picked for fit or performance.  The equipment shall meet the interchangeability requirements as follows:

CANBERRA’S REPLY


It is fully recognized that all like units, assemblies, sub assemblies and replaceable parts must be physically and functionally interchangeable.  This capability is inherent in the Canberra design and means and controls are provided in the Canberra production process (use of proper work instructions and inspection procedures) to insure that compliance with this is achieved.

3.9.1
Design Tolerances Design tolerances shall permit parts, subassemblies and assemblies to be used in their parent assemblies without regard to the source of supply or manufacturer. Parts, subassemblies and assemblies having the full range of dimensions and characteristics permitted by the specification governing the part, subassembly or assembly shall be usable as replacement items without selection and from the specified performance requirements of the parent items.

CANBERRA’S REPLY

The Canberra design drawings have been evaluated for tolerance compatibility to insure that parts and assemblies, etc. can be used without regard to their specific source of supply.  Test criteria and inspection procedures have been developed to determine the adequacy of each component or mechanical part to be used in the AN/UDR-13.

3.10  PERFORMANCE REQUIREMENTS  

3.10.1
Radiation Dose/Dose-Rate Accuracy  When measuring radiation in environmental conditions as specified in 3.2, the AN/UDR-13shall with 95% confidence, indicate the sum of both the neutron doses and gamma doses within +20%, or +15 cGy (whichever is greater), of the true total tissue dose at that location.  The required accuracy applies to the total dose from the representative spectra which may be encountered as a result of nuclear weapons employment.  Representative spectra for a mixed gamma-neutron initial radiation field and a gamma only residual field are given in TABLE I.  For gamma dose-rates, the required accuracy shall be within +20%.

3.10.1.1
Gamma Dose Accuracy.  The total integrated gamma dose/dose-rate accuracy shall be determined as described in sections 3.10.1 and 4.7.3.

3.10.1.2
Neutron Dose Accuracy.  The total integrated neutron dose accuracy shall be determined as described in 3.10.1 and 4.7.4.

3.10.1.3
Mixed Gamma and Neutron Radiation Accuracy.  When mixed radiation fields are measured, the accuracy as stated in 3.10.1 shall govern.

CANBERRA’S REPLY

The Canberra designed AN/UDR-13 meets these requirements.  Testing at Ft. Monmouth has demonstrated compliance for dose and dose rate respectively of the residual gamma.  Testing at the Aberdeen Fast burst Reactor has demonstrated the capabilities to accurately detect and quantify the Prompt Neutron and prompt Gamma dose.  Canberra developed a very effective annealing and reading protocol that enabled total compliance with this requirement.

3.10.1.4
Precision Successive readings on the same ratemeter and dosimeter detector at the same total dose and dose-rate levels shall be reproducible +5.0% of its own mean with a 95% confidence level.

CANBERRA’S REPLY

The statistics involved with both the GM dose-dose rate detector and the prompt gamma and prompt neutron dose detectors are compatible with this requirement.  Testing at WSMR (and what was then CANBERRA of the Canberra produced AN/UDR-13 equipment) demonstrated compliance with this requirement for reproducibility to +5% of the mean at a 95% confidence level.

3.10.1.5
Field Calibrator Compatibility The internal rate detect or shall be designed to interface be compatible with Calibrator Sets AN/UDM-1A, AN/UDM-1 and AN/UDM-2 for field calibration checks.

CANBERRA’S REPLY


The AN/UDR-13 designed by Canberra has been demonstrated to be compatible with the calibrators listed above.  The AN/UDM-1 and AN/UDM-1A are Co60 and Cs137 calibrators respectively which simply provide specific gamma dose rates at certain distances and are essentially depot or laboratory calibrators.  The AN/UDR-13 can be calibrated using these devices.  The AN/UDM-2 is a field calibrator primarily using a significant beta source to calibrate several types of military Radiac equipment.  The AN/UDR-13 as designed by Canberra has been demonstrated to be calibrated using the AN/UDM-2.  Calibration testing during the First Article and subsequent production tests using the AN/UDM-2 calibrator fixture (which was also designed and supplied by Canberra) and the AN/UDM-2 resulted in successful calibration of the AN/UDR-13 to within the required +30% accuracy tolerance.

3.10.1.6
Calibration Accuracy/Stability The stability of the calibration shall be ensured for a period of at least one year without requiring recalibration of the AN/UDR-13.  Retention of the specified calibration accuracy shall be independent of radioisotope exposure testing of the AN/UDR-13, including nuclear survivability tests.  The RS-232 port shall be utilized for calibration with the AN/UDM-1A, AN/UDM-1 and AN/UDM<-2.

CANBERRA’S REPLY

Previous experiences with the “Time to Count” method of GM tube operation (as previously used in the AN/VDR-2) has resulted in achieving a calibration interval of three (3) years.  Since the AN/UDR-13 design by Canberra utilizes the same “Time to Count” operating mode similar results were expected and have been obtained to permit a three (3) year calibration interval.  Additionally, the nature of the prompt dose detectors when operated in the short interval or “transient” mode, as provided by the AN/UDR-13 design, is also compatible with this requirement.


It is also to be noted, that the ability of the AN/UDR-13 to retain its specified calibration accuracy independent of radioisotope exposure, including nuclear survivability testing, has been demonstrated.  This capability has been observed in both the White Sands qualification testing and in the nuclear survivability testing conducted during the First Article phase of contract DAAB07-96-C-J611.

It is also to be noted, that the AN/UDR-13 as designed by Canberra permits either manual or automatic, computer controlled, calibration using any of the Calibrator Sets in the military inventory (including AN/UDM-1a, AN/UDM-1, and AN/UDM-2 equipments). 

3.10.2
Gamma Energy Dependence.  The dosimeter detectors shall be capable of recording tissue doses of gamma and X-radiation above 80 KeV and through the energy range of 3 MeV to within +20% or +15 cGy whichever is greater at the 95% confidence level.  The 95% confidence level assumes a Gaussian distribution for energies lower than 80 KeV.  The response of the dosimeter shall exhibit a continual decrease in values for equal doses of lower energy, such that the values shall decrease to 50% at 50 KeV and to no more than 5% at 35 KeV (see 4.7.3.2).

CANBERRA’S REPLY

The gamma detectors used in the AN/UDR-13 as designed by Canberra are energy corrected to comply with this requirement.  The GM tube detector is compensated using tin and lead for dose rate and resultant residual total dose) to provide measurements within +15% over the energy range above 80 KeV and up to 3 MeV.  The PMOS-RAD-FET prompt gamma dose detector is similarly compensated.  The roll off of response at 50 KeV is approximately at the 50% level.

3.10.3
Neutron Energy Dependence  The dosimeter shall be capable of recording the total neutron dose in tissue cGy for the spectra of neutron energies from thermal to 14 MeV (see 4.7.3.2).

3.10.4
Neutron Response  The dosimeter detector shall be capable of recording neutron dose delivered at a rate of 1018 neutrons/cm2/sec in tissue cGy within +20% or +15 cGy whichever is greater of the true delivered dose, from neutron environment described in section 4.7.4 and TABLE I.

CANBERRA’S REPLY

The neutron detector employed in the CANBERRA designed AN/UDR-13 is the same detector used in the DT-236 Wristwatch detector widely used in the AN/PDR-75 Radiac system.  By virtue of this detector (PIN diode) being in such widespread use the characteristics if this detector have been carefully examined and tested.

The PIN diode has been tested by Canberra (and many others) and has demonstrated it capability to provide acceptable recording of neutron dose delivered at rate of 1018 neut./cm2/sec. and providing a dose measurement in tissue cGy within the accuracy required for the Pocket Radiac (+20% or +15 cGy whichever is greater).

Canberra incorporated a specific annealing and reading protocol, controlled by the microprocessor, to enable the neutron dose to be properly calculated and displayed to within +20% (or +15 cGy) of true dose.

3.10.5
Thermal Neutron Sensitivity The thermal neutron sensitivity shall be determined and be documented as soon as feasible.  The thermal neutron tissue cGy is defined as follows:




One tissue cGy = 3.2 x 102 thermal neutron/cm2
CANBERRA’S REPLY

Canberra will measure and report the thermal neutron sensitivity.

3.10.6
Rate Dependence  The dosimeter detector recording capability for gamma, neutron or mixed gamma-neutron fields of radiation shall be independent of the intensity of radiation up to at least 108 cGy/sec for gamma or x-rays and 1018 neutrons/cm2/sec for neutrons (to preclude ultra high dose-rate saturation) (see 4.7.6).

CANBERRA’S REPLY

The testing conducted by Canberra at the Aberdeen Fast Burst Reactor (as well as the WSMR testing ) has adequately demonstrated that both the PIN diode (neutron) and the PMOS-AD-FET (gamma) detectors are capable of providing usable dose information under the above conditions.  It is to be noted, that neither of the detectors is perfectly linear.  However, each of their response characteristics is predictable and repeatable and can therefore be used with the needed accuracy provided the microprocessor software provides the correct linearity compensation and reading protocol.  The Canberra designed software accomplishes this task and also provides temperature correction.

3.10.7
Isotropism The average of all readings obtained when the AN/UDR-13 is exposed in any geometric orientation shall indicate the true with an accuracy of not less than 80%.

CANBERRA’S REPLY


The directional dependence of the Canberra designed AN/UDR-13 was evaluated during the WSMR conducted testing and found acceptable.  The Canberra design has positioned the detectors such that the high density batteries are providing the minimum shielding possible in an equipment of this size.

3.10.8
Electromagnetic Interference The AN/UDR-13, operating in all modes, in all configurations, using required power, shall comply with the following emission and susceptibility requirements (see section 4.11.1).

	TEST
	NOTES

	Magnetic Field Emission (30 Hz to 30 kHz)
	(1) (2)

	Radiated Emissions (14 kHz to 12.4 GHz)
	(1) (2) 

	Magnetic Field Susceptibility (30 Hz to 30 kHz)
	(1) (2) (3)

	Radiated Susceptibility (10 kHz to 12.4 GHz)
	(1) (2) (3)


Notes:

(1) Test is to be conducted while detecting a source of ionizing radiation. Equipment shall function normally when immersed in an electromagnetic field.

(2) Test to be conducted while in an “on” state, but in the absence of the ionizing radiation source.  Equipment shall not falsely react to an electromagnetic field.

(3) Equipment shall be checked after test to determine if memory retention is adversely degraded by the electromagnetic field.

3.10.8.1
Bonds and Grounds Bonding for equipment current path returns, RF potentials and shock hazards shall be so installed that expansion, contraction or movement incident to normal service use and maintenance will not break or loosen the connection.  Surface preparations for bonds and grounds shall be accomplished by removing all anodic film, grease, paint lacquer or other high resistance coatings from the immediate areas of contact.  The equipment finish shall be restored to its original condition.  The DC resistance of bonds and ground shall not exceed 2.5 millohms.  (See 4.11.1)

3.10.8.2
Cables and Connectors Shielded cables, when required, shall have a shield weave providing not less than ninety percent coverage.  The shield shall be constructed of braided, tinned copper.  All shielded cables shall have the shield terminated in an approved military connector with an EMI backshell to prove peripheral bonding of the shield.  The use of the shielded cables shall be kept to a minimum by the use of alternative suppression techniques such as pin filters.  All panel mounted connectors and components and the mating surfaces shall have a RF conductive finish and provide bonding and grounding connectors and equipment ground plane.  The DC bonding resistance for all connectors and panel mounted components shall not exceed 2.5 milohms.

3.10.8.3
Limits for Magnetic Field Emissions Magnetic field emissions in the frequency range of 30 Hz to 30 kHz shall not be generated and radiated in excess of the values shown in the “Acceptable Radiation” portion as shown in Figure 3.10.8.3.

3.10.8.4  Limit for Radiated Emissions
3.10.8.4.1  Narrowband E-field emissions in frequency range of 14 kHz to GHz shall not be generated and radiated in excess of the values shown in FIGURE 3.10.8.3.

3.10.8.4.2  Broadband E-field emissions in the required frequency range shall not be generated and radiated in excess of the values shown in FIGURE 3.10.8.4.2 at a test distance of one meter.

3.10.8.4.3  In the frequency range of 30 MHz to 10 GHz, the limit shall be met for both horizontally and vertically polarized waves.

3.10.8.4.4  Radiated switching transients resulting automatic cycling of electronics or electrical switching circuitry and those resulting from actuation of push to talk mechanisms (keying of transmitters) shall not be generated in excess of the values shown in FIGURE 3.10.8.4.2 at a test distance of one meter.  Radiated switching transients resulting from manually controlled operational mode switching functions shall not exceed the values shown in FIGURE 3.10.8.4.4 at a test distance of one meter.

3.10.8.5 
Limit for Magnetic Field Susceptibility Over the frequency range of 30 Hz to 30 kHz the test sample shall not exhibit any malfunction of performance or deviation from specified indications beyond tolerances indicated in the individual equipment specification, when subjected to magnetic fields less than those shown in “Acceptable Radiation” portion of FIGURE 3.10.8.3.

3.10.8.6 
Limit for Radiated Susceptibility.  No malfunctions, degradation of performance, or deviation from specified indications beyond tolerances indicated in the individual equipment specification, shall occur in the applicable frequency range when the test is subjected to radiated field as follows:

Frequency Range

Field Intensities

Modulation Characteristics

0.01 to 2 MHz

1 volt/meter


AM 50%, 1 kHz tone

2 to 30 MHz


5 volt/ meter


AM 50%, 1 kHz tone

30 to 76 MHz


10 volt/meter


FM +8kHz dev, 1 kHz tone

76 to 400 MHz

10 volt/meter


AM 50%, 1 kHz tone

0.4 to 2 MHz


10 volt/meter


Pulse, 1 (sec, 800 pps

2 to 12.4 MHz

5 volt/meter


Pulse, 1 (sec, 800 pps

The susceptibility limit shall be met for both horizontally and vertically polarized field from 30 MHz to 12.4 GHz.
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CANBERRA’S REPLY

The AN/UDR-13 equipment has been tested and found to be in total compliance with the requirement of the original AN/UDR-13 performance specifications dated 19 July 1995. The revised performance specifications dated 20 July 2004 differ from the original only by the addition of the magnetic field emissions and susceptibility test and (par 3.10.8.5) and by the modulation characteristic change to a 400pps pulse rate in the 2-12.4 MHz range of Radiated Susceptibility test (par 3.10.8.6).  All other requirements are unchanged.


As noted above, the AN/UDR-13 equipment met the original requirements with significant margins of safety for all radiated emissions and susceptibility testing (both with horizontal and vertically polarized fields as required).  The test that has been added via the current revisions of the specification, Magnet Field Emissions and Susceptibility, should not, based on the technical opinion of CANBERRA and Mr. Dan Sitrose of Radiation Sciences (EMI test facility), present any problem to an instrument such the AN/UDR-13.  The AN/UDR-13 is small, well shielded and provides very short paths for induced voltage to be created by external magnetism.  Additionally, the AN/UDR-13 includes only a very small transformer such that any magnetic field radiated outside the AN/UDR-13 will be minimal.


The second test where a specification change is noted, the Radiated Susceptibility test now shows a reduction of the modulation pulse repetition rate from 800pps to 400pps with all other frequencies, field strength and modulation characteristics being the same.


As noted above, the AN/UDR-13 met the original requirements.  The reductions of the modulation pulse repetition rate (actually a relaxation of the specification) should present no problem to the AN/UDR-13 performance.


Clearly, the only way to insure compliance with the current EMI requirements is to conduct a test.  Canberra will conduct this testing at the very onset of the new AN/UDR-13 program to insure compliance with no adverse effect on contract schedule.


Beyond the actual EMI testing it is to be noted that the AN/UDR-13 design is consistent with the requirements of specification paragraph 3.10.8.1 Bonds and Grounds, and paragraph 3.10.8.2 Cable and Connectors.  Although a significant portion of the specification requirements of these paragraphs are not applicable to the AN/UDR-13 design (such as shielded cables, panel mounted connectors, etc.).  Many items such as proper connectors for grounds, prevention of contact degradation by material thermal expansion and contraction, and a maximum of 2.5 milliohms of connection resistance are applicable and have been considered and incorporated in the AN/UDR-13 design.

3.11
WORKMANSHIP After fabrication, parts and assembled units shall be cleaned of loose, spattered or excess solder; weld metal; chips and mold release agents; or any other foreign material which might detract from the intended operation of or function.  Sharp edges and burrs shall be minimized.  Wires shall be positioned or protected to avoid contact with rough or irregular surfaces and sharp edges and to avoid damage to conductors or adjacent parts.  Shielding on wires shall be secured in a manner that will prevent it from contacting or shorting exposed current carrying parts.  The ends of the shielding shall be secured to prevent fraying.

CANBERRA’S REPLY


Canberra workmanship standards comply with MIL-STD-2000.  The items listed in the requirement paragraph (3.11) and many others contained in the workmanship guide used by Canberra will be applied to the AN/UDR-13 production process.  The workmanship standard used by Canberra will be provided to the reader for their review on request.

3.12
FINISH, PROTECTIVE Protective finish for type I surfaces of ground equipment shall be coated with Chemical Agent Resistant Coating (CARC).  Epoxy primers to be used with CARC shall be lead and chromate free epoxy primers.

CANBERRA’S REPLY

The AN/UDR-13 as provided and designed by Canberra included the of CARC paint as in conformance to the requirement of this paragraph.

3.13 
SAFETY The equipment shall, under all conditions of normal use and under a likely fault condition, protect against the risk of electric shock and other hazards.

3.13.1
Electrical Requirements  Protection will be provided to personnel during maintenance and repair to prevent unintentional contact with voltages exceeding 70V.  Circuits and components exceeding 500V shall be completely enclosed and interlocked (nonbypassable).  Where interlocks are used, they shall comply with UL 1950 (Standard for Safety of Information Technology Equipment), paragraphs 2.8.3 – 2.8.5.

3.13.2  Battery Box Safety  Battery enclosures shall prevent electrolyte from being expelled in the event of battery leakage or venting.

3.13.3
Safety Marking and Labels
3.13.3.1
Safety markings and labels shall be provided identifying any potential hazards to personnel.  Safety labels complying with the requirements of UL 1950, paragraph 1.7.15 and/or UL 969 (Standard for Marking and Labeling Systems) are acceptable.  Marking shall be readily visible.

3.13.3.2
Safety hazards not eliminated through design shall be addressed in the appropriate technical manuals.  Information regarding hazard-avoiding procedures shall be included in all manuals.

3.13.4
Chemical Safety Hazardous material exposure to personnel shall be controlled to levels below the OSHA Permissible Exposure Limits and the ACGIH Threshold Limit Values.

3.13.5
Environmental Safety Ozone depleting substances shall be used with the equipment without the written consent of the contracting officer and the CECOM Safety Office.

CANBERRA’S REPLY

The safety characteristics of the Canberra design of the AN/UDR-13 have been reviewed both during the design process and after the developmental and First Article models were completed in an effort to insure operator and maintenance personnel safety.  No safety hazards were identified as existing in the developmental or production units fabricated by Canberra.

3.14  SECURE LIGHTING  The equipment shall not emit excessive light that can be readily detected by image intensifier devices.

CANBERRA’S REPLY

The Canberra design of the AN/UDR-13 considered the requirement for Secure Lighting.  This requirement, similar to that included in the AN/VDR-2 specification, requires that the light wavelength and intensities of any light emitted by the Pocket Radiac be constrained such that it is not readily viewable by night vision equipment.  The Pocket Radiac backlight is in the blue-green part of the visible spectrum and the intensity is adjusted sufficiently low to just permit reliable night reading by the operator.  Additionally, the backlight automatically extinguishes after about 6 seconds to insure against accidental continued illumination.


Secure lighting levels have been established for the AN/VDR-2 and every unit produced was tested for compliance prior to acceptance.  A similar  program is conducted for the production of the AN/UDR-13 to insure meeting the Secure Lighting requirement.

3.15
BURN-IN  Each AN/UDR-13 shall have a minimum of 48 hours burn-in time, with the last 16 hours being failure free, using the procedure in section 4.12.

CANBERRA’S REPLY

As required by the requirement paragraph each AN/UDR-13 is operated for a minimum of 48 hours of burn-in with at least 16 hours being failure free.  The burn-in conditions per the test paragraph 4.12 include four, eight-hour temperature cycles between -51( and +49(C with the unit in the normal operating mode.  This is followed by 16 hours in the “Sleep” mode.


Canberra has successfully conducted this “burn-in” procedures for the AN/UDR-13.  It has been found that the Burn-in process is very effective in detecting “infant mortality” type of component failures.

3.16
MARKING Marking shall be applied to an identification plate securely fastened to the item or shall be applied directly to the surface of the item.  The plates shall be etched or chemically engraved, engraved, laminated plastic, adhesive-backed metal or photosensitive aluminum (other than foil).  The nameplate shall contain the following information:

(1) Assigned Nomenclature (name and type designation).  More than one line may be used.

(2) Serial Number

(3) Contract Number

(4) National Stock Number (NSN)

(5) Manufacturer’s CAGE Code

(6) Government Ownership Designation (US)

If a warranty is specifically required by a contract clause, the AN/UDR-13 shall be marked in a conspicuous location to give notice that the item is under warranty, along with the expiration date of the warranty, if applicable.

CANBERRA’S REPLY

The AN/UDR-13 design includes an identification label complying with all requirements of this paragraph.  These labels were located on the lower rear surface of the productions models.

4.  
QUALITY ASSURANCE PROVISIONS.
4.1
RESPONSIBILITY FOR INSPECTION    The contractor is responsible for the performance of all inspection requirements unless otherwise specified.

4.1.1
Responsibility for Compliance  All items shall meet all requirements of 

section 3.  The inspection set forth in the specification shall become a part of the contractor’s overall inspection system or quality program.  The contractor shall have the ISO 9000 program for quality control in place.  MIL-Q-9858A is an acceptable substitute if already established.

4.2
TEST RESPONSIBILITY  The contractor shall conduct tests to define equipment performance and to demonstrate compliance with all the requirements of section 3 of this specification.

4.2.1
Locket Simulation   A passive simulator shall be used to check that the 

AN/UDR-13 reads the locket components correctly (neutron and gamma dose).  This simulation shall not apply to PQT/FAT.  The lockets shall also be used for instrument calibration.

4.3
VISUAL AND MECHANICAL INSPECTION  Parts and components shall be inspected for, workmanship, mechanical fit, loose nuts and screws, sharp edges and burrs, miscellaneous defects, finish, and marking.  The contractor’s inspection shall include such visual, electrical and mechanical examination and testing of materials, subassemblies, part and accessories during the process of manufacture.

CANBERRA’S REPLY


Part 4 of the AN/UDR-13 Performance Specification obtains to the test program responsibility and their method conduct.  Canberra recognizes that it is the contractors responsibility to conduct the required testing of the AN/UDR-13 at all designated stages of the contract and within the framework of an overall Quality Control system such as MIL-Q-9858A (in place at Canberra).  It is further recognized that the inspection requirements of the AN/UDR-13 Pocket Radiac include:

a) First Article Inspection per the First Article Inspection Table (page 15 through 18 of the performance specification)

b) Production Testing including

1. Burn-in (per par. 4.12)

2. Group A (per Table 4.5.1 of the performance specification)

3. Group B (per Table 4.5.2.1 of the performance specification with sampling plan per Table 4.5.2.2)

4. Group C (per Table 4.5.3 with three samples selected at random during the six month production lot, 1 sample for each of the subgroups of 

Group C)

5. Group D (Per Table 4.5.4 with 10 samples chosen at random throughout production and tested at 6 month intervals during production)


Canberra, by virtue of the experience gained in many military radiac contracts, (including the first two production contracts of the AN/UDR-13) is fully knowledgeable of the test process and has “in house” many of the facilities to conduct the required testing.  The remaining test facilities, located outside Canberra, have in the past all been used by Canberra personnel (including the nuclear test facilities at White Sands) such that scheduling and efficient use of these facilities can be readily accomplished for the AN/UDR-13 program.

FIRST ARTICLE TESTING


The First Article inspection of the thirty (30) First Article AN/UDR-13 Pocket Radiac are noted on AN/UDR-13 First Inspection Tables (pages 1.2-37 and 1.2-38).

Canberra has successfully conducted each of these tests on previous occasions except Neutron Energy Dependence.  The conduct of this test will require use of an outside test facility such as WSMR.

AN/UDR-13 FIRST ARTICLE INSPECTION TABLE

	Inspection
	Requirement Para.
	Test Para.
	Note, Order of Test
	Location of Test Facility

	Burn-in
	3.15
	4.12
	1, inspection to be performed on all units
	Canberra

	Group A Inspection

Workmanship

Finish

Marking

Testability (BIT)

Radiation Dose/Dose-Rate Accuracy

Gamma Dose-Rate Accuracy

Precision

Response

Secure Lighting Electroluminescent Panel


	3.11

3.12

3.16

3.3.6

3.10.1

3.10.1.1

3.10.1.4

3.3.2.3

3.14
	4.3

4.3

4.3

4.7.9

4.7.3

4.7.3

4.7.3.3

4.7.3.2

4.7.4.2

4.7.8.1
	1, inspection to be performed on all units
	Canberra
Canberra

Canberra

Canberra

Canberra

Canberra

Canberra

Canberra

Canberra

	Group B Inspection

Weight and Size

Interchangeability

Radiation Dose/Dose Rate Accuracy

Gamma Dose Accuracy

Neutron Dose Accuracy

Mixed Gamma/Neutron Dose Accuracy

Calibration Compatibility

Battery Life

Low Battery Indication Secure Lighting

Rate and Dose and Rate Alarm Lights


	3.2.1

3.9

3.10.1

3.10.1.1

3.10.1.2

3.10.1.3

3.10.1.5

3.3.5.1

3.3.5.2

3.14
	4.3.1

4.6

4.7.3

4.7.3

4.7.4

4.7.3

4.7.2

4.7.10.1

4.7.10.2

4.7.8.2
	1, inspection to be performed on all units
	Canberra

Canberra

Canberra

Canberra

WSMR

WSMR

Canberra

Canberra

Canberra


AN/UDR-13 FIRST ARTICLE INSPECTION TABLE

	Inspection
	Requirement Para.
	Test Para.
	Note, Order of Test
	Location of Test Facility

	Group C Inspection

Altitude

Low Temperature

High Temperature

Electromagnetic

Interference

Sand and Dust

Explosive

Atmosphere

Rain

Salt Fog

Immersion

Vibration and Shock

Safety

Humidity

Fungus

Calibration

Compatibility

Batter Life

Gamma Energy

Dependence

Response

Neutron Energy

Dependence

Alarms

Nuclear Survivability

NBC

   Decontamination

Rate Dependence

Electromagnetic Pulse

Thermal Radiation

Air Blast


	3.5.1

3.5.2

3.5.3

3.10.8

3.5.7

3.5.11

3.5.5

3.5.8

3.5.6

3.5.10

3.13

3.5.4

3.5.9

3.10.1.5

3.3.5.1

3.10.2

3.3.2.3

3.10.3

3.3.4

3.7

3.8

3.7

3.7

3.7

3.7
	4.8.1

4.8.2

4.8.3

4.11

4.8.7

4.8.12

4.8.5

4.8.8

4.8.6

4.8.10

4.8.11

4.9

4.8.4

4.8.9

4.7.2

4.7.10.1

4.7.3.2

4.7.3.2

4.7.4.2

4.7.4.2

4.7.9

4.10

4.10.1.3

4.10.2

4.10.2

4.10.6.1

4.10.6.2
	2, 3

2

2

2

3

3

3

3

4

4

4

4

5

6

7

7

7

7

7

7

7

8

8

8

8

8

8


	Canberra

Canberra

RSO

RSO

ATL

ATL

ATL

ATL

Canberra

Canberra

Canberra

Canberra

Canberra

ATL

Canberra

Canberra

Canberra

Canberra

Canberra

Canberra

Canberra

WSMR

WSMR

WSMR

WSMR

WSMR

WSMR



	Group D Inspection

Reliability


	3.4.1
	4.7.11
	9
	Canberra





The test paragraphs referenced in the First Article inspection table provide the test conditions and basic procedures to be used for the conduct of each test.  CANBERRA is familiar with these tests and has used them and similar tests (MIL-STD-810) in the conduct of previous First Article test programs.  Under contract DAAB07-96-C-J611, CANBERRA prepared a First Article test procedure that incorporates the test methods and conditions provided in the requirements of the Performance Specifications tailored to the specific facilities used for each First Article test.  CANBERRA will revise that procedure to include all changes to the First Article test requirement as provided in the current performance specification (A3252105, dated 20 July 2004).  Additionally, this procedure will provide the order of testing and the First Article units identified by number, to be used in each test.  This procedure will be provided within 30 days after receipt of contract.  It is estimated that First Article testing will require approximately 150 days to complete.

Production Testing

Production inspection in accordance with the Burn-In, Group A, B, C, and D testing provided in the performance specification will be conducted throughout the production phase of the contract.  Specific production test procedures reflecting the exact facilities and test location will be prepared and submitted to Ft. Monmouth for approval.  These approved production test procedures will be used for all production testing of all AN/UDR-13 equipment submitted for acceptance.


Canberra has reviewed the Production test requirement for Burn-In, Group A and Group B testing along with the periodically conducted tests of Group C and Group D (each of these conducted at 6 month intervals using samples collected throughout the previous 6 months) and concurs with the choice of tests to be conducted and the frequency.


In general, Canberra has demonstrated its ability to conduct production testing very similar to that required on this program on such contracts as the recently expired AN/UDR-13, AN/VDR-2, AN/PDR-77, and the AN/PDR-75 Radiac Sets.  The production testing required by the AN/UDR-13 performance specification will be conducted on each production lot under the surveillance of the resident QAR.
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