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CHAPTER 
5.  Maintenance 
Procedures

500.  PURPOSE OR FUNCTION.  


a.  This chapter establishes the procedures for accomplishing the various essential maintenance activities required for the ATCBI-6 system, on either a periodic or incidental basis.  The first section describes the procedures to be used in making the performance checks listed in chapter 4, section 1 of this order.  Refer to Order 6000.15 for additional general guidance.  Only those procedures not in the ATCBI-6 instruction books are specified herein.


b.  The ATCBI-6 remote monitoring subsystem (RMS) continuously performs built-in test (BIT) operational checks and monitors the system for faults.  Should a fault occur, the RMS causes the unit/function containing the fault to go off-line.  Fault isolation testing (FIT) is manually initiated via the RMS and is run only on the selected subsystem.  The FIT executes the diagnostic tests in a predetermined order that best aids in isolating the fault to one or more likely failed lowest replaceable units (LRUs).  A list of up to six of the most likely failed LRUs is displayed in a prioritized order for replacement.


c.  Although the BIT continuously monitors the ATCBI-6 system, the additional checks and procedures in this chapter should 
be performed to ensure system performance and reliability.


d.  When a procedure specifies an adjustment, it shall be made to achieve the greatest possible accuracy, availability, and operational safety factor.  Such overall accuracy may not necessarily be obtained by making all adjustments to the exact center of a tolerance placed on a standard.  For instance, adjustments shall take into account the change in component characteristics over time and/or under certain expected conditions.


e.  Maintenance procedures shall be performed under conditions that duplicate, as closely as practicable, those present during normal operation.




WARNING
:    When performing maintenance procedures requiring access to the antenna deck or 




catwalk, ensure that the antenna deck access hatch is closed immediately after accessing the antenna deck.

501. FORMS.


a.  Order 6000.15 contains policy, guidance, and detailed instructions for field use of FAA Form 6000-8, Technical Performance Record, as applicable to the equipment.  Entries shall be made in accordance with the instructions published in Order 6000.15.  Appendix two contains a sample of FAA Form 6000-8 that shows typical entries that may be encountered.


b.  Order 6000.15 in conjunction with the latest edition of Order 
6030.45, Facility Reference Data File, contains policy, guidance, and detailed instructions for field use of automated Technical Performance Records and other Technical Reference Data Records (TRDRs).  The responsible electronics technician shall record the specified information on all of the RMS printouts retained for facility documentation.

502. thru 509.  RESERVED.

Section 1.  Performance Check Procedures

510.  Overall System Sensitivity (OSS).

a. Object.  This procedure provides a method to determine if the ATCBI-6 OSS is within the tolerances specified in chapter 3.
b. Test Equipment Required.

(1) Monopulse Beacon Test Set.

(2) RTADS display computer.

c. Detailed Procedure.

(1)   Connect the MBTS Azimuth Data – ACP Input (J10) to the Mode-S APG Dist. Ass. (J2).

(2) Connect the MBTS Azimuth Data – ARP Input (J11) to the Mode-S APG Dist. Ass. (J1).

(3) Connect the MBTS Sum (J1), Delta (J2), and Omni (J3) to the ATCBI-6 Ch. A directional coupler forward port J27, J29, and J28 respectively.

(4) Connect the MBTS Sum (J4), Delta (J5), and Omni (J6) to the ATCBI-6 Ch. B directional coupler forward port J27, J29, and J28 respectively.

(5) Ensure that the GPIB cable between OCS laptop and MBTS J12 is connected.

(6) Power ON the MBTS.

(7) Power ON the OCS laptop, double click on OCS.

(8) If the ANTENNA ROTATION ERROR – DO YOU WANT ALARM OFF? message appears, click YES.  If the ANTENNA ROTATE ALARM appears, click OK.

(9) From the OCS control panel, select AZIMUTH GATED TARGET.

(10) From the OCS control panel, select UNBAL IACP under the APG INPUT  & TYPE control.

(11) From the OCS control panel, select RF SUM CHANNEL A or RF SUM CHANNEL B from the TRIGGER SOURCE control depending on which channel of the ATCBI-6 is under test.  Once the trigger source is selected, the MODE DETECT LEDs on  the MBTS front panel will be lit.

(12) From the OCS control panel, set the RANGE control to 190 32/64 nmi.  Press the ENTER key after entering the range setting.

(13) From the OCS control panel, set the AZ EXTENT to 3.0.

(14) From the OCS control panel, set the SUM RF LEVEL to –50.0 dBm.

(15) From the OCS control panel, set the # TARGETS to 32.

(16) From the OCS control panel, set the OUTPUT CHANNEL to A or B depending on which ATCBI-6 channel is under test.

(17) Select SET REPLY PARAMETERS and enter the Mode-3/A (not 0000) and Mode-C (not 0000) codes.  The Mode-C can be entered as an octal code or an altitude code depending on the CODE SELECT switch position.  Select RETURN when completed.

(18) All other controls should be left in their default positions.

(19) Viewing the WRTADS 
display, 32 targets should be displayed at a range of 190 ½ nmi.  Tag the test targets on the WRTADS display by selecting TAG and entering the MBTS test target 3/A code.  All 32 targets now display the proper Mode 3/A code and altitude.

(20) From the OCS control panel, decrease the SUM RF LEVEL control setting until 16 targets displaying the proper 3/A code and altitude are present. 

NOTE: Targets not matching the 3/A code of the test target, will not have a tag present.  The SUM RF LEVEL setting plus coupler and cable loss is the OSS value.

(21) Upon completion of the OSS test, set the MBTS OUTPUT CHANNEL to BIT in order to disable the test target.

511. Parrot Position.

a. Object. This 
procedure provides a method to determine if the ATCBI-6 parrot position is within the tolerances specified in chapter 3.


b. Test Equipment Required.   RTADS display computer.

c. Detailed Procedure.  

1) Using the RTADS computer, record the parrot range and azimuth.  Ensure that its position is within 2 acps and 1/8 nm of the commissioned value.

512.  Azimuth Pulse Generator – ACP jitter.

a. Object. This procedure provides a method to determine if the ACP jitter is within the tolerances specified in chapter 3.


b. Test Equipment Required.  Oscilloscope.



c. Detailed Procedure.  Connect an oscilloscope to the J1 output on the Azimuth Distribution box.  Measure the maximum variation in the ACP jitter as the antenna rotates.  Ensure that the ACP jitter does not exceed 10% of the ACP period.

513.  TRANSMITTER FREQUENCY.

a. Object. This procedure provides a method to determine if the transmitter frequency is within the tolerances specified in chapter 3.


b. Test Equipment Required.  Frequency counter.



c. Detailed Procedure.  Connect the frequency counter to the 1030 MHz output (SK3) on the driver module.  Confirm that the frequency is 1030 MHz +/- 0.01 MHz.

514. MSSR ANTENNA TILT.

a. Object. This procedure provides a method to determine if the antenna tilt is within the tolerances specified in chapter 3.


b. Test Equipment Required.  Digital level.



c. Detailed Procedure.  Using a digital level, place the level on the back of the array antenna.  Ensure the tilt value is the same as the commissioning value.  

515. MRSM.



a.  Receiver Video Level.  


Object. This procedure provides a method to determine if the MRSM receiver video level is within the tolerances specified in chapter 3.


b. Test Equipment Required.  Oscilloscope.



c. Detailed Procedure.  Connect an oscilloscope to the video monitor jack on the front of the MRSM.  The video level should be between .3 v and .5 v.  Use a 75-ohm termination.



d. Transmitter 
Output Power Level


(1)  Object. This procedure provides a method to determine if the MRSM transmitter output power level is within the tolerances specified in chapter 3.



(2) . Test Equipment Required.

a. Peak 
power analyzer.

b. Directional coupler.



e. Detailed Procedure.

1) Power 
OFF the MRSM.

2) Connect a directional coupler in-line on the RF output of the MRSM and re-connect the antenna cable. 

3) Power ON the MRSM.

4) Using a peak power analyzer, measure the peak power output of the MRSM.

5) Turn OFF the MRSM.  

6) Remove the directional coupler.  

7) Reconnect cable.  

8) Turn ON the MRSM.

516. CMS.

a.  System is Fault Free.

(1). Object. This procedure provides a method to determine if the ATCBI-6 is alarm free.



 (2)   Test Equipment Required.  None.




 (3)  Detailed Procedure.  Viewing the CMS display, ensure that all systems are green, which is alarm free.

b. CMS 
Channel Text is Black.



(1)   Object. This procedure provides a method to determine if the software controllable parameters are at the commissioned value.


 (2) . Test Equipment Required.  None.



(3). Detailed Procedure.  Viewing the CMS display, ensure that the text within each channel status display is black, indicating that all dynamic parameters and controls are unchanged and in the correct position.

517. APG Offset Check.

a. Object. This procedure provides a method to determine if the APG offset is within the tolerances specified in chapter 3.
b. Test Equipment Required.

(1) PM6680 Electronic Counter.

(2) 2 BNC / BNC Video Cables.

c. Detailed Procedure.

1) No downtime is required for this measurement.

2) Locate the lower APG signal conditioner box.  Open the outer cover of the box.  

3) Find or prepare a nearby workspace for the counter.

4) On the driver card of the lower APG signal conditioner box configure BNC output channel A for APG 1 as the source, 14 bit data as the format and 5 V as the video level.

5) On the driver card of the lower APG signal conditioner box configure BNC output channel B for APG 2 as the source, 14 bit data as the format and 5 V as the video level.

6) Attach one end of a video cable to PM6680 TRIG A and attach the other end of the cable to the channel A ACP output.

7) Attach one end of a video cable to PM6680 TRIG B and attach the other end of the cable to the channel B ACP output.

8) On the  PM6680 electronic counter:

a. Connect the power cord to a supply source.

b. Press the green button to ON.

c. Press the blue LOCAL PRESET button.

d. Press the AUX MENU button.

1. Press the SELECT SET button up or down until AU. CODES is displayed.

2. Press the orange ENTER button.

3. Under the DATA ENTRY, press 21.12.

4. Press the orange ENTER button once more.

e. 
Trigger level settings.

1.  Ensure AUTO is not displayed.  If it is displayed, disable it by pressing the AUTO button.

2. Press the SET A button.

a.  Under DATA ENTRY, press 2.5.

b. Press the orange ENTER button.

3. Press the SET B button and repeat steps 8e2a and b.

f.  INPUT A settings.

1.  Ensure FILTER is not displayed.

2. Set IMP to 1 M.

3. Set the SLOPE to positive.

4. Set the ATT to 1x.

5. Set the COUPL to dc.

g.  Set the INPUT B settings the same as INPUT A settings by repeating steps 8f1-5.

h.  Press the TOT ST/STOP button.

i.   Press the FUNCTION button left or right to deselect the TOT A-B MAN

selection, then back 
to reselect the TOT A-B MAN selection.

9) The PM6680 electronic counter will display a varying number.  This number represents how far ahead the APG A is with respect to the APG B.   Watch the counter for five antenna revolutions then record the extreme values observed and calculate the absolute value of the APG runout.
Example:  The PM6680 electronic counter display varied from +2 to –5, therefore the absolute value of the APG runout was 7 iacps.

10) An absolute value greater than 16 iacps indicates a problem with the APG drive mechanism which must be resolved in order to obtain satisfactory operation in NAS from both APGs.

11) Remove the test cables from the lower APG signal conditioning box.  Close the cover to the box.

12) Remove the test cables and power cable from the counter and store them all.

518.  Search and Beacon RTQC.
a. Object. This procedure provides a method to determine if the beacon and search RTQC position is within the tolerances specified in chapter 3.
b. Test Equipment Required.  RTADS display computer.

c. Detailed Procedure.

1) Using the RTADS computer, record the BRTQC range and azimuth.  Ensure that its position is within 2 acps and 1/8 nm of the commissioned value.

2) Using the RTADS computer, record the SRTQC range and azimuth.  Ensure that its position is within 2 acps and 1/8 nm of the commissioned value.

519.  TRANSMITTER PEAK POWER, PULSE MEASUREMENTS AND CALIBRATION
a. Object. This procedure provides a method to measure the ATCBI-6 transmitter peak power.
b. Test Equipment Required.  Boonton 4531 Peak Power Meter 



c.  Detailed Procedure.

1) Ensure the operational  MIP is selected. Measure the active (online) channel.

2) Turn on the meter by pressing <ON/STBY> on the front panel.

3) Press <MENU>, then use up/down arrows to select <DEFAULT>.

4) Press <ENTER> twice to load the default settings.

5) Connect the sensor head to the Calibrator input on the front panel.

6) Press the <ZERO/CAL> key on front panel.

7) Select  <AUTOCAL> then press <ENTER> (Calibration will complete automatically after approximately 30 seconds).

8) Using 30dB attenuation, attach the sensor head to the BI-6 directional coupler forward port. (For reverse measurements Use 10dB of attenuation and connect to the relected port of the coupler.)

9) Using a 75-ohm coaxial cable, connect the System Trigger 
jack (J 15) on the top of the interrogator cabinet to the external trigger port on the rear of the power meter.

*******************************************************************************

NOTE: Important: Verify that the proper amount of attenuation is in place or damage to the probe will occur!

*******************************************************************************

10) Press the <MENU> key on the front panel

11) Select <CHANNEL 1> then press <ENTER>.

12) Select <MEASURE MODE> then press <ENTER>.

13) Select <PULSE MODE> then press <ENTER>.

14) Select <PARAMS> then press <ENTER>.

15) Select <dB OFFSET> then press <ENTER>.

16) Enter the amount of attenuation between the top of the BI-6 cabinet and the power meter (e.g. - approximately 20 dB for the coupler plus 30 dB of added attenuation.) Accomplish this by pressing <LEFT> or <RIGHT> to select the value to be changed then the <UP> or <DOWN> arrow to increment or decrement the value. Press <ENTER> to store the offset.

17) Select <FREQUENCY> and set the reading to 1.03 GHz (Use the same method as above.) Press <ENTER> to store the frequency.

18) Press <LEFT> to return to the <CHANNEL 1> screen, select <DISPLAY>, press <ENTER>.

19) Select <VERTCTR> then press <ENTER>.

20) Enter 30dBm and press <ENTER>.

21) Press the <MENU> key on the front panel.

22) Select <TRIG/TIME> then press <ENTER>.

23) Select <TRIGSRCE> then press <ENTER>.

24) Select <EXTERNAL> then press <ENTER>.

25) Select <TRIGLEVEL> then press <ENTER>.

26) Set the level to 4.00 V then press <ENTER>.

27) Select <TIME SPAN> then press <ENTER>.

28) Select <20us> then press <ENTER>.

29) Select <TRIGDELAY> then press <ENTER>.

30) Set the delay to 140us then press <ENTER>.

31) Press the <GRAPH> key on the front panel

32) The P1, P3 or P2 waveforms should be displayed.

33) Press the <TEXT> key on the front panel

34) Press the <LEFT> key as necessary to displays list of measurements.

35) Press the <UP>/<DOWN> keys to display PEAK POWER (not MKPEAKPWR).

520.  View Interrogation Pulse Characteristics
a. Object. This procedure provides a method to view the interrogation pulse characteristics so that the pulse spacing, width, rise time and fall time of the pulse can be confirmed to fall within the tolerances specified by the table in Chapter 3.
b. Test Equipment Required.

(1) Tektronix TDS3012B Oscilloscope

(2) BNC to BNC cable and a BNC Tee adaptor (w/Male BNC connector to attach to the scope and two female BNC connectors for terminator and cable attachment).

(3) 75 ohm BNC terminator

(4) Agilent Technologies #8474B Crystal Detector (GaAs Detector) with N/BNC connections. Note: Detector is ESD and Shock Sensitive. Handle Appropriately!  

(5) Agilent Technologies #8491A 30db Attenuator w/Type N connectors (or equivalent)



c. Detailed Procedure.


At the LMT terminal of the BI-6:

1) Set the MIP to only one pattern to obtain the desired pulses for measurement  

2) Verify the channel being tested is the active channel. 

3) Turn off the RF power until all connections are completed with the BI-6 and O’scope.  
At the BI-6 sum forward port on top of the interrogator:

4) Attach the 30db attenuator 

5) Attach the 8474B Crystal Detector to the end of the 30db attenuator.

6) Attach the BNC cable to the BNC end of the Crystal Detector  

At the Oscilloscope: 
7) Power on the Scope and wait for the screen to clear.

8) Connect the BNC Tee to Channel 1. Connect the 75 ohm BNC terminator to one side of the tee and the free end of the cable from the Crystal Detector to the other side. Turn the RF power back on at BI-6 CMT terminal.

9) Press the “Autoset” button on the front panel of the scope

10) Press the “Measure” button
 on the front panel of the scope
11) Manually adjust the scope to get the desired pulse from the BI-6 as a positive going centered pulse on the screen (i.e. P1, P2, P3, etc…)
12) At the Monitor press the button corresponding to “- more 1 of 6 – “  then press : 
13) “ Rise Time “ – document this number then press:
14) “ Fall Time “– document this number then press: 
15) “ – more 2 of 6 –“  then press: 

16) “ Positive Pulse Width “- document this number. 

17) This is all of the data required to determine if the current pulse meets standards and tolerances. Repeat as needed for all pulses to be tested.
18) To check pulse spacing, manually adjust the scope to view all interrogation pulses.  Measure the spacing between pulses.  Change the MIP and repeat until all modes interrogated are measured. 
19) To check pulse characteristics of the Control transmissions,  move the cable from the Sum forward coupler and connect it to the Control forward coupler.  Use the procedures contained in the preceeding steps to complete these checks.

521.
 Calibrate Receiver Sensitivity Monitoring Values
a.
Object.  This procedure provides a method to determine if the ATCBI-6 synthetic target’s amplitude match the –83dbm test target.
b.
Test Equipment Required.

(1) Monopulse Beacon Test Set.

(2) RTADS display computer.

(3) Tektronix TDS3012B Oscilloscope

d.
Detailed Procedure

1) Set up the Monopulse Beacon Test Set like the OSS procedure (paragraph 510) with the following exception:

Use external trigger (J15 from the standby Interrogator) for the Oscilloscope.

Set the range for test target on the OCS computer to 255 mi.

2) Connect channel 1 of the scope to the Sum Receiver module via the test jack.  

3) Adjust the time base of the scope to see the test target.  The test target from the MBTS should be displayed at about 3150(S from system trigger.

4) Use Delay and zoom functions to expand test target and should see the synthetic target occurs once per scan after the test target.

5) Gradually increase the attenuation of test target from the OCS so that –83dbm will be injected to the standby Interrogator Sum channel.  Be sure to include coupling factor and cable loss when calculating the test target signal level.
6) On the transmitter interface module, adjust the sensitivity pot if necessary to make the synthetic target amplitude match the that of the injected target (–83dbm).

7) Once the two amplitudes are the same, Check RDC monitoring for Sum receiver value.  

8) If after five minutes, the Sum receiver monitored value is not at –83dbm (within +/- 1dbm), use RX offset DP5 50 to adjust the reading to the correct value.  Allow time for the reading to stabilize between adjustements.
9) Remove the cable from the Sum test jack and connect channel 1 of the scope to the Different Receiver module via the test jack.

10) Adjust the attenuation of the test target from the OCS so that –83dbm will be injected to the standby Interrogator Difference channel.  Be sure to include coupling factor and cable loss when calculating the test target signal level.

11) Check video levels of the test target and synthetic target.  From the LMT, record the Different receiver monitored value.  If the Different receiver monitored value is NOT within 1 dB of the SUM, then correct it with the RX offset DP5 51.

12) Remove the cable from the Difference test jack and connect channel 1 of the scope to the Control Receiver module via the test jack.

13) Adjust the attenuation of the test target from the OCS so that –83dbm will be injected to the standby Interrogator Control channel.  Be sure to include coupling factor and cable loss when calculating the test target signal level.

14) Check video levels of the test target and synthetic target.  From the LMT, record the Control receiver monitored value.  If the Control receiver monitored value is NOT within 1 dB of the SUM, then correct it with the RX offset DP5 52.

15) Recheck the monitoring value calibration then type WSP followed by RE to store the RX offset values to memory.
522 thru 599.  Reserved.
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