


CHAPTER 4

SYSTEM FIRST LINE SERVICING AND FAULT FINDING
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SERVICING
SERVICING POLICY

The units in this system are of a modular design, defective or suspect modules can be simply isolated and replaced using the following diagnosis sheets in conjunction with those in the individual unit manuals.

Fault diagnosis to component level is not possible. Some of the PCBs are assembled using surface mount techniques. Service repair is, therefore, by module replacement only

CONTACT

If a unit exhibits a fault, please contact:

Sperry Marine
Telephone:
+(44)(0) 208 329 2400/1/2

SERVICE CONTROL
Or
+(44)(0) 208 329 2000

Burlington House

118 Burlington Road
Fax:
+(44)(0) 208 329 2458

New Malden

Surrey  KT3 4NR


England

Information required for Service.

1 Name of Vessel ( and Satcom or Fax Number if fitted)

2 Equipment Type, including prefix and suffix letters

3 Software version number (where applicable)

4 Next port of call, ETA and Ship’s agents

5 Fault description (as detailed as possible)

6 Contact name.

FAULT IDENTIFICATION AND LOCATION

The procedures in this Chapter cover system level fault-finding and fault-finding for non-standard units.

Procedures for the standard units are detailed in the following manuals:

Display unit 65800SAV/1/1
BridgeMaster E Ship’s Manual

65800010B

Monitor 65821R/MU

BridgeMaster E Ship’s Manual

65800010B

25kW Transceiver

25kW I-Band Bulkhead Transceiver
65825010 Technical Manual

Video Control Unit

Video Control Unit Manual


65857010

Interswitch Unit

Ancillary Units and Systems Manual
65800012

The system faults described in this manual are split into one of two categories dependent on where the fault becomes apparent: the alarm read-out on the BridgeMaster-E display or reported from the BTS NAVRAD system.

The following table shows the faults described in the diagnostic charts. These charts will enable the engineer to isolate the unit containing the fault. The relevant manual should then be used to further isolate the fault in a particular unit.

	Fault Description – BME TxRx Selected
	Fault Diagnosis Chart

	Low Video Alarm
	Figure 4.7 & 4.8

	Trigger Error
	Figure 4.9 & 4.10

	Comms Error
	Figure 4.11 & 4.12

	Azi Error
	Fault in SCOUT Equipment

	HMkr Error (No Scan H/L)
	Figure 4.13

	Stby/Tx Alarm
	Fault in BME TxRx

	Tx BIST Alarm
	Fault in BME TxRx

	Fault Description – SCOUT TxRx Selected
	

	Low Video Alarm
	Figure 4.7 & 4.8

	Trigger Error
	Figure 4.9 & 4.10

	Comms Error
	Figure 4.11 & 4.12

	Azi Error
	Fault in SCOUT Equipment

	HMkr Error
	Figure 4.13

	Stby/Tx Alarm
	Fault in TCU

	Fault Description – BTS NAVRAD
	

	No Video
	Figure 4.14 & 4.15

	No Trigger
	Figure 4.16 & 4.17

	No Azimuth or HMkr
	Fault in SCOUT Equipment

	No Pre-Trigger to ESM system
	Figure 4.18


BME System Fundamentals

In order to ease the diagnosis of system faults, the following paragraphs describe some fundamental characteristics of the BME units.

Power Supply Start-up

Once mains is applied to the PSU board in either the Transceiver,TCU or VCU, high voltage DC is present on all primary power components. The start circuitry only controls the flyback converter. This fact should be noted when servicing the Transceiver, TCU and VCU.
During normal operation, the PSUs in the Transceiver and TCU are only active when there is a live Interswitch or Display connected to them. The RS422 control data stream (DUDATA+ and -) is used to drive an ac-input opto-coupler which detects the presence of either polarity voltage and enables the flyback converter in the PSUs.

For test purposes, the PSUs can be turned on in the absence of a serial data stream by linking pins 1-2 on LKA (PSU).  This link is permanently made on the VCU power supply so that it runs continuously.

Azimuth and Comms

There are four separate signals between a BME Display and Transceiver; serial control from the Display and video, RS422 trigger and serial tellback from the Transceiver.

The latter consists of a serial message stream that contains the azimuth and heading marker information as well as BIST and status tellback bits. The messages are made up of a number of characters. As the antenna rotates, azimuth pulses are produced, each one causes the Transceiver or TCU to send one character of data. If the antenna stops rotating no azimuth pulses are produced and the serial comms between the Transceiver (or TCU) and the Display is lost.

Fault Identification and Isolation

Each of the various signals in the radar system passes through a number of units before reaching its final destination. Therefore, a low video alarm on a display could be caused by a failure in the Transceiver, TCU, Interswitch or cabling. The fault in a particular unit may then be due to defective hardware or lack of power to that unit. The power supply routing for the two mains circuits are shown in Figures 1 and 2. The system signal paths are shown in Figures 3 to 6 inclusive. These diagrams should be referred to during any system fault diagnosis.

With many of the faults it is only possible to identify a particular missing signal. It is then simply a case of using an oscilloscope to trace inputs to and outputs from each unit in turn in order to isolate the fault. Once this has been done, the faulty unit can be examined in more detail using the diagnosis charts in the relevant manual.

It has been assumed that the engineer will have ensured that ships mains is present at each of the units where expected and that all isolating switches are in the correct operating position before proceeding with fault diagnosis.
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Figure 4.1 – Power Supply Paths from Ship’s Supply 1.

The (12V DC supplies from each Display are combined in the Interswitch. Therefore, only one Display needs to be connected to ship’s mains and switched on for the system to be operable. Obviously, if neither Display is switched on, the entire system will be inactive and no radar signals will be passed to the BTS NAVRAD system.
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Figure 4.2 – Power Supply Paths from Ship’s Supply 2.

As described at the beginning of this chapter, the power supplies in the BME Transceiver and TCU are enabled by the presence of either polarity voltage on the serial lines (DUDATA() from the Interswitch. Providing the latter is powered-up (see Figure 4.1) the Transceiver and TCU power supplies are enabled. The mains supply to the SCOUT Processor is fed via the SCU. The latter contains a contactor that is only enabled when the +24V DC output from the TCU is present.
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Figure 4.3 – Signal Paths from SCOUT Equipment to BME Display.

Note:
‘Serial Control’ solely consists of the DUDATA( signal from the Display. ‘Serial Data’ consists of both DUDATA( and TXDATA( signals from the Display and TCU respectively.


‘Interswitch Control’ consists of the ISW REQ( and ISW ACK( data signals.


Details of the signals that pass between the SCOUT Processor and SCOUT Transceiver/Turning Unit are not included in this manual.
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Figure 4.4 – Signal Paths from SCOUT Equipment to BTS NAVRAD System.

The video signal from the SCOUT Processor is fed into the Interswitch via the TCU. The output from the Interswitch is negative polarity, the VCU providing the necessary inversion to give the positive video required by BTS NAVRAD. 
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Figure 4.5 – Signal Paths from BME Transceiver to BME Display.
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Figure 4.6 – Signal Paths from BME Transceiver to BTS NAVRAD System.
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Figure 4.7 – Low Video Fault Sheet 1
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Figure 4.8 – Low Video Fault Sheet 2
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Figure 4.9 – Trigger Fault Sheet 1
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Figure 4.10 – Trigger Fault Sheet 2

[image: image11.wmf]Comms Error 

Alarm on BME 

Alarm on both 

displays?

SCOUT 

Selected?

TxData on input 

to ISW (TSTA 

3&4)?

TxData on output 

of TCU (TSE 

3&4)?

Fault in ISW

or Cabling

ISW to Display

ISW Fault

Cabling Fault 

TCU to ISW

Fault in SCOUT

or Cabling

SCOUT to TCU

NO

YES

YES

YES

NO

YES

NO

Go to Fig.4.12

NO

Azi pulses on 

input to TCU 

(TSF 3&4)?

Fault in TCU

YES

NO


Figure 4.11 – Comms Error Sheet 1

[image: image12.wmf]Comms Error 

from Fig.4.11

TxData on input to 

ISW (TSTB 3&4)?

TxData on output 

of BME TxRx 

(TSD 3&4)?

ISW Fault

Cabling Fault 

TxRx to ISW

Fault in SCOUT

or Cabling

SCOUT to BME 

TxRx

YES

YES

NO

YES

NO

Azi pulses on 

input to BME TxRx 

(TSG 1&2)?

Fault in BME 

TxRx

YES

NO


Figure 4.12 – Comms Error Sheet 2
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Figure 4.13 – Heading Marker Fault
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Figure 4.14 – Video Fault on BTS NAVRAD Sheet 1
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Figure 4.15 – Video Fault on BTS NAVRAD Sheet 2
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Figure 4.16 – Trigger Fault on BTS NAVRAD Sheet 1
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Figure 4.17 – Trigger Fault on BTS NAVRAD Sheet 2
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Figure 4.18 – Pre-Trigger Fault to ESM System
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Figure 4.19 – TCU Fault Diagnosis Sheet 1.
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Figure 4.20 – TCU Fault Diagnosis Sheet 2.
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Figure 4.21 – TCU Fault Diagnosis Sheet 3.
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Figure 4.22 – SCU Fault Diagnosis.
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