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	TITLE
	TSUK/Microsense Sentinel Controller – Insulation Test Problems


	Product
	ST800/
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	▲


	Are Modifications  Required ?
	No

	Retrospective Action Required ?
	No

	Priority of the Change
	URGENT ASAP
	ACTION AT NEXT SITE VISIT
	ACTION WITHIN 3 MONTHS
	ACTION AT NEXT PI
	ACTION ONLY IF PROBLEM ARISES
	INFORMATION ONLY

	
	
	
	
	
	
	▲


	Introduction
	There have been a number of declared Periodic Inspection (PI) certificates for sites with TSUK/Microsense Sentinel Controllers where the insulation test at the controller has failed.
The cause of this failure has been identified as the Combined Maintenance Socket and RCD.

	
	

	Scope
	All TSUK/Microsense Sentinel Traffic Controllers.

	
	

	Procedure
	TSUK/Microsense will be resolving the problem identified in this Bulletin Introduction for future production of the Sentinel Controller.

If a current site fails during a PI Controller Insulation Test, disconnect the Combined Maintenance Socket and RCD and retest the controller. 
Both these results need to be recorded on the P.I. ELECTRIC TEST CERTIFICATE sheet.

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

Note – Please see Section 5.6.1 (page 23) of the attached TSUK/Microsense Sentinel Handbook, Installation and Maintenance Manual (40-9777-037 Issue 4) which covers Insulation Testing of the Sentinel Controller. (Attached file 40-9777-037 Issue 4.pdf)

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

Note – Insulation Testing and all safety aspects of these tests, on any controller should be carried out as defined in the ‘Installation and Commissioning Handbook – Installation Testing (General)’ 667/HE/20664/000 or similar manual provided by a Controllers Manufacturer.

	
	

	Related Documents
	TSUK/Microsense Sentinel Handbook, Installation and

  Maintenance Manual 40-9777-037 Issue 4
667/HE/20664/000
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without the prior consent of Microsense Systems Limited, and then only on condition that this notice is included in any
reproduction.
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HEALTH AND SAFETY WARNING


This equipment is connected to Mains Voltage. The mains power supply MUST be isolated before any connections
are made/removed or maintenance work commenced.


This equipment MUST only be connected to the specified incoming mains power supply.


Persons permitted to use and/or work on this equipment must be appropriately qualified and trained. The contents of
this handbook and all other relevant documents, safety notes, labels, etc MUST be observed.


This equipment MUST NOT be used or modified in any other way other than that for which it is intended. Any such
use or modification will invalidate any warranty and may invalidate Highways Agency Approvals.


Note that the size and weight of the outer case is such that 2 persons will normally be required to lift it safely.


CE MARKING


Where this equipment carries a CE Marking, the marking applies to EU Council EMC Directive 89/336/EEC (as
amended by Article 9.4 of the Telecommunications Terminal Equipment Directive and Council Directive 92/31/EEC)
when the equipment is installed and used as described in this Handbook.
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1. INTRODUCTION


This document is intended to help the user install and maintain the Microsense Sentinel Traffic Signal Controller.
Installation is straightforward and setting up has been designed to be easily and quickly achieved. Using an
Engineer's Terminal, the extensive software monitoring and fault logging facilities of the controller allow faulty
equipment to be quickly pin-pointed. For further details refer to the Sentinel Handset Command Manual, (doc no. 40-
9777-019).


This document is not intended to give any details of controller facilities, for this information, refer to the Sentinel
Facilities Manual, (doc no. 40-9777-023).


1.1 Abbreviations and Terms


CPU - Central Processing Unit
FM - Fault Monitoring
FT - Fixed Time
IEE - Institute of Electrical Engineers
HA - Highways Agency
LMU - Lamp Monitoring Unit
LSC - Lamp Switch Card
MCB - Miniature Circuit Breaker
MOVA - Microprocessor Optimised Vehicle Actuation
OC - Open Circuit
OMU - Outstation Monitoring Unit
OTU - Outstation Transmission Unit
ROM - Read Only Memory
PSU - Power Supply Unit
RAM - Random Access Memory
RCCB - Residual Current Circuit Breaker
RTC - Real Time Clock
SC - Short Circuit
SDE/SAE - Speed Discrimination/Speed Assessment
TCAM - Traffic Control and Monitoring
ZXO - Zero Voltage Cross-Over


1.2 Electrical Installation Practice


The installation of this equipment must conform to the requirements of the BS7671 and the Electricity at Work
Regulations, (1989). Deviations from these requirements could not only be unsafe, but could lead to incorrect or
sub-standard operation.


2. PRODUCT DESCRIPTION


The Sentinel is available in two case sizes each with a single main door to the front and manual panel access flap to
the side. The Sentinel complies with the HA specification TR2210 issue A, Specification for Traffic Signal Controller.


The controller equipment consists of a number of cards mounted in a swing-out rack. An additional frame can be used
for mounting ancillary equipment such as OMU, OTU, TCAM, detector rack, etc. All access to the controller is via a
single front door. Manual facilities are available behind the Manual Panel access door, situated on the side of the
outer case.







Doc No. 40-9777-037 Iss 4 Page 10 of 46
Microsense Systems Limited 2005


3. SPECIFICATIONS


3.1 Mains Supplies


Voltage:- 220 or 240 volts +15% -20% (48-52Hz).


Current:- 13 amps maximum at 240 volts when a 10 amp Dimming Transformer is fitted.
20 amps maximum at 240 volts when a 20 amp Dimming Transformer is fitted.
30 amps maximum at 240 volts when a 30 amp Dimming Transformer is fitted.


3.2 Power Consumption


10A Controller: 40..50W
20A Controller: 60..75W
30A Controller 75..90W


The above are for a standard controller running in mimic mode (no external lamps driven) and is dependant on the
number of phases etc.


3.3 Internal Power Supplies


The power supplies listed below are available for use by ancillary equipment, which may be within or external to the
case.


Detector Supply:- 24V DC +/-3% fused at 4A. Mounted on the PSU card, this is derived from the 18 volts AC
supply, and is used to power the detector circuits.


Auxiliary Mains:- As section 3.1 above, but at 5 amp maximum.


The auxiliary mains supply is supplied via a fuse mounted on the master switch unit.


Reg Signs supply:- As section 3.1 above, but at 5 amp maximum.


The Reg Signs supply is supplied via a fuse mounted on the master switch unit.


Maintenance Socket:- As section 3.1 above, but at 5 amps maximum.  The socket includes an RCCB, which will
trip at earth fault currents of 30 mA and within 30 ms, isolating the live and neutral lines. The
maintenance socket can be isolated using the maintenance socket switch to facilitate
insulation testing.
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3.4 Fusing


The following fusing is provided.


SUPPLY PROTECTION LOCATION


Main Isolator
Small case 10A 20A HRC Cartridge Fuse BS88 Master Switch Unit
Large case 20A 32A MCB Master Switch Unit
Large case 30A 40A MCB Master Switch Unit


Controller Supply
Small case 10A 15A HRC Cartridge Fuse 32mm Master Switch Unit
Large case 20A 32A MCB Master Switch Unit
Large case 30A 40A MCB Master Switch Unit


Lamp Supplies
Small case 10A 10A HRC Cartridge Fuses 20mm (2) Master Switch Unit
Large case 20A 20A double pole MCB Master Switch Unit
Large case 30A 20A four pole MCB Master Switch Unit


OTU / AUX Supply
Small case 5A HRC Cartridge Fuse 20mm Master Switch Unit
Large case 5A HRC Cartridge Fuse 23mm Master Switch Unit


Reg Signs Supply
Small case 5A HRC Cartridge Fuse 20mm Master Switch Unit
Large case 5A HRC Cartridge Fuse 23mm Master Switch Unit


Solar Cell Supply 100mA HRC Cartridge Fuse 20mm Master Switch Unit


Maintenance Socket Supply
Small case 5A HRC Cartridge Fuse 20mm Master Switch Unit
Large case 5A HRC Cartridge Fuse 23mm Master Switch Unit


Maintenance Socket 25A, 30mA/30ms RCCB Maintenance Socket


Controller Rack Mains Supply 4A A/S Cartridge Fuse 20mm PSU Card Front Panel
Controller 24V Supply 4A QB Cartridge Fuse 20mm PSU Card Front Panel
Controller 12V Supply 4A QB Cartridge Fuse 20mm PSU Card Front Panel
Bright/Dim Reference Supply 100mA Cartridge Fuse 20mm PSU Card Front Panel
Detector 24V Supply 4A A/S Cartridge Fuse 20mm PSU Card Front Panel


External Input 0V return 250mA Cartridge Fuse 20mm 1 on each DIT Board


Digital Input 0V return 250mA Cartridge Fuse 20mm Backplane
Digital I/O 24V Supply 1A Cartridge Fuse 20mm Backplane
24V OMTU Supply 3.15A Cartridge Fuse 20mm Backplane
12V OMTU Supply 3.15A Cartridge Fuse 20mm Backplane


LSC Triac Protection 6.3A Cartridge Fuse 20mm 4 on each LSC


CPU Protection 2A Cartridge Fuse 20mm CPU Card


WARNING: THE CORRECT FUSE TYPE AND VALUE MUST BE USED. USE OF INCORRECT FUSES MAY
CAUSE PERMANENT DAMAGE TO THE CONTROLLER OR COMPROMISE ITS SAFETY. SUCH DAMAGE IS NOT
COVERED BY WARRANTY.
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3.5 Mechanical


3.5.1 Weights and Measures


Small case
Case Dimensions


height - 947 mm
width - 505 mm
depth - 486 mm


Root Dimensions
height - 360 mm
width - 500 mm
depth - 450 mm


Material
Case - 2 mm aluminium alloy
Root - 2 mm steel


Weight total - 60 Kg typical


Large case
Case Dimensions


height - 1245 mm
width -  697mm
depth -  486mm


Root Dimensions:-
height - 360 mm
width - 690 mm
depth - 450 mm


Material
Case - 3 mm aluminium alloy
Root - 2 mm steel


Weight total - 110 Kg typical 20A, 120Kg typical 30A


3.5.2 Access and Mounting Arrangements


The general arrangement is that all equipment is directly fixed to the case and the case in turn is fixed directly to the
Root.


3.5.2.1 Root


The Root is manufactured in one piece and must be concreted into the ground. When installed, approximately 50mm
of the root should protrude above ground level, (see also section 5.2).


3.5.2.2 Front Door


There is one main door at the front of the case, whereby access to the hardware and cable terminations can be
gained.


The main door is secured top and bottom by compression locks, and in the centre by a key lock. As there is only one
main case door, the controller can be mounted against a wall or similar.
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3.5.2.3 Manual Panel


There is a small access door on the side of the case at the top. The Manual facilities are located behind this door,
which is secured by a key lock. It is not possible to gain access to any other equipment from behind this door.


3.5.2.4 Electricity Board Supply


The Electricity Board supply panel is located inside the controller on the right hand panel towards the bottom of the
case.


3.5.2.5 Telephone Line Termination


As an option it is possible to terminate a standard telephone cable to a secondary jack socket located within the
case, on a termination panel.  The telephone line termination panel is located on the right hand side of the case.


3.5.2.6 Hazardous Voltages


Any voltage greater than 25V AC RMS or 60V DC is covered in such a manner as to prevent accidental connection to
the operator or the telephone line.


Any cover, whose removal will expose a voltage of greater than 25V AC RMS or 60V DC is clearly labelled with a
Hazardous Voltage warning.


3.5.2.7 Removal of Electronic Equipment


By the disconnection of mountings and connectors, it is possible to remove all of the electronic equipment from the
case, without disturbing the intersection cabling, (see also section 5.8).


3.5.3 Equipment


The electronic equipment within the controller case consists of the following:-


Rack containing the following:-


Lamp Switch Cards (LSC), (see section 4.3.1)
Backplane (see section 4.3.2)
PSU Card, (see section 4.3.3)
CPU Card, (see section 4.3.4)
Interface Card (see section 4.3.5)
Output (OP) Card (see section 4.3.6)
ILM Card (see section 4.3.7)
Optional equipment (see below)


Manual Panel, (see section 4.3.8)


The lamp, digital input, digital output and vehicle loop terminations are made to panels secured to the rear and left
side (viewed from the front) of the case interior. These panels are connected to the electronic modules via cableforms
using PCB connectors, thereby allowing easy removal. This arrangement permits easy access for installation and
maintenance.


The controller has provision for detectors to be mounted in the remaining space within the controller rack. Additional
detectors may be mounted in a standard 3U rack fitted in the optional swing-out equipment frame.


The TCAM unit can also optionally be fitted in the controller rack or in a separate rack within the swing out frame.
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3.6 Environmental


The controller complies with the requirements of the HA Specification TR2210 issue A.


3.7 Inputs
 
3.7.1 General Purpose Inputs


There are 32 inputs available on the standard controller (up to 96 if optional IO cards are fitted) each with the
following specification:-


Open Circuit voltage - +24 volts +/- 20%
Short Circuit current - < 10 mA
Low input state - 250 Ohms max
High input state - 100K Ohms min
Maximum applied voltage - 50 volts


(application of voltages greater than this will not damage any input circuits, other than the one in question).
Inputs may be configured for either high or low as the active state.


3.7.2 Solar Switch


Dim state - Mains voltage
Bright state - Open circuit


3.7.3 Engineer's Terminal


Connector - 25 way female 'D' type, (DCE)
Transmission details - 1200 Baud, 7 data bits, (+ even parity), 1 start bit, 1 stop


bit, full duplex
RS 232 circuits - TX data
(all at V24 levels) RX data


DTR
Supply - + 5 volts on pins 9 and 10, (at 250 mA max)
Minimum character set - A to Z   0 to 9   .  +  -  =    ? or ! or *    / or : or ;


3.7.4 Lamp Monitoring Toroids


The ILM Card has provision for up to 48 toroid inputs, which are connected by means of individual 2 pin connectors.
The toroids are fitted over the looms between lamp switch cards and termination panels, or over the street cables
themselves. The toroids can be installed on the cables with either polarity, the software automatically compensates
for the phase of the measured signal.
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3.8 Outputs
 
3.8.1 Lamp Drives


Mains voltage at 4 amps max per drive (see also 4.3.1.3) - Red, Amber/Wait Indicator and Green aspects.


3.8.2 General Purpose Outputs


There are 16 relay isolated outputs available on the standard controller (up to 64 if optional IO cards are fitted)
for use each with the following specification:-


Short Circuit impedance - 180 Ohms +/- 5%
Short Circuit current - >/= 50 mA
Open circuit impedance - >/= 100K Ohms
Maximum applied voltage - 75 volts


(application of voltages greater than this will not damage any output circuits, other than the one in question).


3.8.3 FM Lamp
 
 High brightness LED located on Manual Panel.
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4.   HARDWARE FACILITIES


4.1 General


The equipment, housing, power supplies, etc have been designed to accommodate a wide range of facilities. The
following list summarises all the hardware facilities of the Sentinel:-


Manual Panel
- signals On/Off switch
- lamps test button
- FM lamp
- mode select switch, (normal, manual & FT)
- part-time inhibit switch
- stage select buttons and indicators, (7 + all red)
- prohibited move selected indicator
- awaiting selection indicator
- higher priority mode running indicator
- manual mode not available indicator
- manual panel door switch


CPU Card
- handset connector
- configuration data ROM
- configuration data FLASH memory
- battery backed configuration data RAM, (working timings)
- battery backed real time clock
- reset button
- save button (saves working timings to FLASH memory)
- fault log entry indicator
- warning log entry indicator
- watchdog indicators
- processor running indicator


Interface Card
- 32 general purpose buffered inputs


Lamp Switch card
- 4 or 8 red aspect phase drives
- 4 or 8 amber aspect/wait indicator phase drives
- 4 or 8 green aspect phase drives
- green voltage sense circuits
- lamp fuses


OP Card
- 16 relay isolated outputs
- select power-down state of output, (OC or SC)


ILM Card
- 16 or 48 channels of lamp monitoring inputs


PSU Card
- lamp supply relays
- power supply for input and output circuits, (+24V)
- logic power supply, (+12V)
- detector supplies (24V)


I/O Card (optional)
- 32 general purpose buffered inputs
- 32 relay isolated outputs
- select power-down state of output, (OC or SC)
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Master Switch Unit
- isolator switch
- controller mains switch
- maintenance socket and RCCB
- auxiliary equipment mains supply, (fused)
- reg signs mains supply, (fused)
- bright/dim lamp supply, (fused)


Lamp Termination panel
- solar switch input
- aspect driver outputs
- lamp returns
- regulatory signs power
- auxiliary mains supply
- bright/dim lamp reference voltage


I/O Termination Panel
- detector/push-button input terminations
- general purpose output terminations
- vehicle loop terminations


Case
- Electricity Board termination panel
- BT termination (optional)
- CET type cable termination bars
- mains/dimming transformer
- manual panel access door


Optional Swing-out Equipment Frame
- 3U rack, (for detectors, SDE/SAE, LMU, etc)
- OTU
- OMU
- MOVA unit
- TCAM


4.2 Allowable Combinations of Facilities


Ancillary equipment compatible with controllers conforming to TR2210A can be used with this equipment. For
information on specific equipment please contact Microsense Systems Ltd.


4.3 Hardware Descriptions


4.3.1 Lamp Switch Card (LSC)


The LSC is located in the rack behind the front panel and consists of a PCB with a metal cover/heatsink on the
component side. Four phase and eight phase versions are available. Each LSC has a mimic display of the triac drive
states on LEDs, which are visible through apertures in the front panel. One LSC is fitted in the small case and up to
four may be fitted in the large case.


4.3.1.1 Interconnections


Each LSC is connected to the backplane via a ribbon cable along which the lamp state control signals are sent and
the green state sense signals are returned. Mains power is applied via a two pole connector from the PSU card. The
lamp drive outputs are taken from connector(s) (one for a four phase card, two for an eight phase card) on the PCB to
the lamp switch termination panel via cable harnesses.
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4.3.1.2 Green State Sensing


The primary and secondary green sense signals generated on the LSC are routed back to the interface card via the
ribbon cable. These signals are used by the main processor and by the independent conflict monitor in performing
green conflict monitoring and by the main processor alone in performing green conformance monitoring.


The green sense circuits detect the presence of a voltage above a threshold level, which lies between the limits of 24V
and 48V RMS. The sensors detect the presence of full-wave AC, half cycles of either polarity, or DC of either polarity.


The signals represent a lamp on state by a low voltage, (logic '0' level). The green sense inputs on the interface board
have been designed, such that all greens appear to be on if the ribbon cable becomes disconnected, (thereby forcing
the CPU to extinguish all of the lamps, due to a green non-compliance fault, a green conflict fault or both).


Note that if a lamp drive output is operated without a load (or with a very light load), then it is possible that mains
pickup in the lamp cables can cause the sensing circuits to indicate that the green aspect is on even though the triac
is off. This can cause Green Conflict and Green Compliance faults on configured aspects.


4.3.1.3 Lamp Switching


Triacs are used to switch the mains to the lamps. The switching of the triacs is synchronised with the mains and the
timing has been designed to minimise interference.


Each triac can switch between 0.1 and 4A continuously at the nominal mains voltage. However each LSC has an
overall maximum current switching capacity of 12 amps.


4.3.2 Backplane


The backplane is a passive interconnection platform located at the back of the rack. The PSU, CPU, and interface
card plug directly into the backplane and other cards and modules are connected to it via cables.
 
4.3.2.1 Interconnections


The backplane provides general interconnections between the PSU, CPU and interface cards and has connectors for
connection to the LSC’s, manual panel, OP card, IO card, ILM card, digital inputs 0..31, detector power, TCAM unit,
and the main rack power connector.


4.3.3 Power Supply Unit Card


The PSU card is located in the rack behind the front panel and plugs into the backplane. It has a metal cover/heatsink
on the component side of the board. On the front panel are LED indicators for the 24V and 12V controller supplies and
the 24V detector supply.


The PSU card contains the signal relays which control bright and dim power to the LSC’s as well as DC supplies for
the controller itself and for detectors, OTU/OMU, etc.


The ZXO generator and Solar Switch conditioning are located on the Power Module, so that the CPU card is free of
mains voltages.


20A and 30A PSU cards are available (20A for 10A and 20A controllers and 30A for 30A controllers).


4.3.3.1 Interconnections


The PSU card plugs directly into the backplane where it’s DC supplies and signal inputs and outputs are fed.
Additionally, a separate connector is provided for lamp power from the mains and dimming transformer, and to the
lamp switch cards. 
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4.3.3.2 Dimming


Provision has been made for a solar switch to be connected to the controller, such that the intensity of the signals,
(aspects and wait indicators) can be controlled to a bright or dim state.


The reduced voltage used for dimming is provided by the dimming auto-transformer. Relays are provided on the PSU
card to switch the bright or dim voltage to the lamp switch cards for subsequent switching to the signals.


 
4.3.4 CPU Card


The CPU card is located in the rack behind the front panel and plugs into the backplane. Visible through the front
panel are LEDs for RUN, WARNING, FAULT, MAIN WATCHDOG and ICM WATCHDOG indication, and a 25 way D
type connector for the handset port.


4.3.4.1 Interconnections


The main connection to the CPU card is the backplane connector which carries the 12V supply, ZXO and mains
sensing inputs from the PSU, relay control outputs to the PSU and the serial I/O buses that carry input, output, lamp
switch and lamp sense data to and from the interface card. Additionally, there is the handset port on the front panel,
which can be used for communication with the controller.


4.3.4.2 Main Processor


The Main Processor controls and co-ordinates all functions of the controller. It flashes the RUN LED on the front panel
to indicate that it is running and illuminates the WARNING and FAULT LEDs to indicate that entries are present in the
warning and fault logs respectively. The main processor is monitored by a hardware watchdog, which stops the
processor and switches off the signal relays in the event of a failure of the main processor or it’s software. The status
of the main watchdog is indicated by the front panel LED. The main processor loads the junction configuration
(handset RCP command) from either the config ROM or the on-board FLASH memory. The configuration is then held
in battery backed RAM and is used by the main processor to control the signal sequencing. Any modifiable
configuration data can be held in RAM (which along with the real time clock is protected against power failure by the
battery) or can be saved in FLASH memory (depending on the software installed). Handset communication is also
handled by the main processor.


4.3.4.3 Independent Conflict Monitor


The independent conflict monitor (ICM) provides an additional green conflict monitoring function in case of main
processor failure. If a green conflict is detected by the ICM, the signal relays are switched off independently of the
main processor. The ICM is also protected by it’s own hardware watchdog which can also switch off the signal relays
in the case of a failure of the ICM itself. The status of the ICM watchdog is indicated by the front panel LED.


4.3.4.4 Serial I/O controller


All remaining I/O to and from the CPU card is carried by one of five serial buses, each of which is connected to the
main processor via the serial I/O controller. The function of each bus is as follows:-


LS bus lamp switch data to LSC
PLS bus primary lamp voltage sense data from LSC and current sense data from ILM
SLS bus secondary lamp voltage sense data from LSC
OP bus output data to digital outputs and manual panel
IP bus input data from digital inputs and manual panel


Each serial bus is routed to the interface card via the backplane.
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4.3.5 Interface Card


The interface card is located in the rack behind the front panel. The interface card provides 32 general purpose inputs
and provides an interface between the five serial buses from the CPU card, and the manual panel, LSC’s, OP card,
I/O card and ILM card.


4.3.5.1 Interconnections


The only connections to the interface card are the two backplane connectors which between them carry the 12V
supply and all signal interconnections with the other cards within the rack, the manual panel and the digital input and
output terminations.


4.3.6 Output Card


The OP card is located in the rack and is combined with the ILM card to make a 6U assembly. The OP card provides
16 outputs.


Normally open and normally closed contacts are available from each relay and either may be selected by use of the
plug in links LK0 - LK15 on the I/O card. Links 0 - 15 correspond to outputs 0 - 15 respectively.


The options available are as follows :-


Position A - power-down state = OC
Position B - power-down state = SC


Link 16 selects the software address of the OP card, and should be left in the factory set position unless specifically
advised otherwise. Note that incorrect operation of the OP card will result if this link is set to the wrong position.


4.3.6.1 Interconnections


Connections to the OP card are by ribbon cables. One ribbon cable at the back of the PCB is connected to the
backplane, which is the interface to the interface card, and an additional ribbon cable at the front of the card carries
the outputs to the termination panel.


4.3.7 Integral Lamp Monitor (ILM) Board


The ILM is located in the rack behind the front panel and  is combined with the OP card to make a 6U assembly. It
provides inputs for lamp current monitoring and is available with 16 or 48 channels.


4.3.7.1 Interconnections


The ILM board connects to the backplane via a ribbon cable and each torroid is connected to its individual 2 pin
connector. The toroid leads must be connected sequentially starting at PL1.


4.3.7.2 Torroids


The toroids themselves would normally be installed around the lamp drive cabling at the lamp termination panel.
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4.3.8 Input/Output Card (optional)


The I/O card is located in the rack and consists of a PCB with a metal front panel. The I/O card is available with 16,
24 or 32 inputs and outputs and one card may be fitted to the controller in addition to the OP card.


Normally open and normally closed contacts are available from each relay and either may be selected by use of the
plug in links LK0 - LK31 on the I/O card. Links 0 - 31 correspond to outputs 0 - 31 respectively.


The options available are as follows :-


Position A - power-down state = OC
Position B - power-down state = SC


Link 32 selects the software address of the I/O card, and should be left in the factory set position unless specifically
advised otherwise. Note that incorrect operation of the I/O card will result if this link is set to the wrong position.


4.3.8.1 Interconnections


Connections to the I/O card are by ribbon cables. One ribbon cable at the back of the PCB is connected to the
backplane, which is the interface to the interface card, and three more ribbon cables at the front of the card carry the
inputs and outputs to the termination panel.


4.3.9 Manual Panel


The manual panel is mounted on the side of the case behind an access flap and provides facilities for mode selection
and manual stage control.


4.3.9.1 Interconnections


The Manual panel is connected to the backplane via a ribbon cable.


4.3.10 Digital Input and Output Termination boards (DIT and DOT boards)


General purpose inputs and outputs are routed from the interface card and OP card to the DIT and DOT boards on the
low voltage termination panels on the inner left hand side of the controller cabinet. Inputs 0 - 31 are handled by the
interface card, and the outputs are handled by the OP card. Additional DIT and DOT boards may be fitted and
connected to an additional I/O card.


The DIT board has additional terminals carrying the 24V detector supply but note that this supply will only be present
if the board is connected to the backplane (ie inputs 0..31). The detector supply will not be present on DIT boards
connected to I/O cards (inputs 32..95).


The DOT board incorporates 16 links designated LKA - LKP. These links provide the facility to select whether the
relay outputs are isolated or commoned


When the links are made, the outputs will be connected to a common return. LKA - LKP correspond to outputs 0 - 15
respectively. The links would normally be made when an OTU is connected. If the links are not made, then each
output will be connected to an isolated pair of terminals on the termination panel and will have no electrical connection
with any other output.


The termination boards are connected to the backplane and I/O card(s) by means of ribbon cables.


4.3.11 E.L.V Wait Lamp Facility


The transformers required for driving E.L.V. wait lamps are normally accommodated on the Lamp Termination (back)
panel of the controller.
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5. INSTALLATION


5.1 Wiring Practice


Wiring of the installation should be carried out in accordance with the IEE Wiring Regulations for Electrical
Installations.


It is recommended that ELV circuits such as pedestrian push-buttons are not included in the same multicore cable as
aspect drive conductors, (i.e. LV circuits).


5.2 Installing the Root


The root should be concreted into the ground prior to the controller case being installed. All of the Sentinel's
equipment is fixed to the case, which is in turn fixed to the root.


On flat ground the root should be concreted into the ground such that approximately 50mm of it protrudes above the
pavement level, (see figure 6). Space must be left inside the root for the cables to be pulled into the controller. It is
essential that the root is installed flat and level. A spirit level should be used to check this.


On a sloping surface the root should normally be concreted in with a minimum of 30mm protruding above the
pavement level. Where this cannot be achieved the surface should be levelled around the root to ensure that
approximately 50mm of the root protrudes above the pavement level.


5.3 Controller case Installation


Installation of the case is the same whether the electronic cards and modules are fitted or not.


First ensure that the top surface of the root is clean and free of debris. Apply a bead of sealing compound (see
below), 4 to 5mm thick to the top face of the root and 10 to 15mm in from the outer edge. Ensure that additional
sealant is applied around the studs, approximately 10mm from the studs.


Ensure that the lower face of the case is clean and free of debris. Lower the case onto the root, taking care that the
case is lowered vertically so that the sealant is evenly spread as the weight of the cabinet is lowered.


NOTE THAT THE SIZE AND WEIGHT OF THE CASE IS SUCH THAT 2 PERSONS WILL NORMALLY BE
REQUIRED TO DO THIS SAFELY.


Now secure the case to the root using the original fixings, (M10 bolt, washer and nut - 4 positions, as shown in figure
5.3).


Note: Polyurethane sealant is advised for use on the cabinet base joint, grey colour is to be preferred.


A suitable type is “Hylomar Polyurethane Sealant”, available from :


W.M Canning Ltd. Microsense Stock Code :ROOTSEAL
Marston Bentley Division
Cale Lane
Wigan
WN2 1JR


It should be noted that ordinary mastic or bathroom sealants are not recommended due to the relatively short life in
use of most of these products.


5.4 Electricity Board Supply


Anytime after the case has been installed, (see section 5.3) the mains supply from the Electricity Board can be
terminated. The supply is terminated inside the case on the power panel on the right hand side of the case (viewed
from the front). The Electricity Board supply earth must be connected.
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N.B. ENSURE THAT THE CABINET ISOLATOR SWITCH IS IN THE 'OFF' POSITION BEFORE THE TAILS ARE
CONNECTED. CONNECTION OF THE SUPPLY SHOULD ONLY BE CARRIED OUT BY THE LOCAL ELECTRICITY
BOARD OR ITS AGENTS.


5.5 Termination of Signal Cables


Cables should be pulled through the root to a length of approximately 2 metres and such that the armouring can be
secured to one of the CET termination bars.


The armouring is terminated using a CET gland fixed to the CET bar. The outer sheathing should be trimmed back
such that when the cable is passed through the CET gland it is just below the gland. The armouring is then trimmed
to approximately 30mm and folded back on the outside of the gland. The armouring should then be secured in place
using a jubilee clip or hose clip.


N.B. The individual conductors will be connected to the various Termination Panels of the controller.


WARNING:  DO NOT MAKE ANY ELECTRICAL CONNECTIONS UNTIL THE INSULATION TESTS DESCRIBED IN
SECTION 5.6 HAVE BEEN COMPLETED SATISFACTORILY.


5.6 Cable Insulation and Continuity Tests


The tests included here do not strictly form part of the Sentinel installation procedures and have been included as a
guide only. Refer to the appropriate authorities for complete specifications covering such tests in your area.


WARNING: THE MAINS, (OR ANY OTHER VOLTAGE) TO ANY OF THE CABLES MUST BE DISCONNECTED
BEFORE ANY OF THE TESTS DESCRIBED BELOW ARE UNDERTAKEN.


All loads, (e.g. signal transformers) must be disconnected from the cable at the 'neutral' side before commencing with
these tests.


5.6.1 Insulation Tests


The insulation resistance measured should be greater than 0.5 Megohms at 500 Volts.


The tests to be performed are:-


- conductor to conductor
- conductor to cabinet earth
- conductor to cable armouring, if the armouring has not been connected to the cabinet earth


NOTE: IF AN INSULATION TEST IS REQUIRED TO BE PERFORMED BETWEEN LIVE/NEUTRAL AND EARTH
WITH THE CONTROLLER CONNECTED AND SWITCHED ON, THEN IT IS ESSENTIAL TO ISOLATE ALL
ELECTRONIC EQUIPMENT WITHIN THE CONTROLLER, INCLUDING THE CONTROLLER RACK AND
MAINTENANCE SOCKET (THE CONTROLLER RACK SHOULD BE DISCONNECTED BY REMOVING THE POWER
INPUT PLUG FROM THE BACKPLANE AND THE MAINTENANCE SOCKET SHOULD BE ISOLATED BY
SWITCHING THE MAINTENANCE SOCKET SWITCH TO OFF WHERE FITTED OR BY DISCONNECTING THE
MAINTENANCE SOCKET). THIS IS CONSISTENT WITH THE WIRING REGULATIONS BS7671 PARA 713-04-04.
FAILURE TO COMPLY WITH THIS MAY RESULT IN MISLEADING RESULTS AND/OR DAMAGE TO THE
EQUIPMENT


5.6.2 Conductor Continuity Tests


This test is performed by connecting each conductor in turn to the 'neutral' conductor at the far end and then
measuring the resistance. The resistance should be in agreement with that expected when considering the
cross-sectional area of the cable and its length.


5.6.3 Earth Continuity Test
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This test is performed by connecting an approved test set and cannot be adequately undertaken by using an ordinary
multimeter. The test is usually performed by applying mains voltage to earth for a short time.







Doc No. 40-9777-037 Iss 4 Page 25 of 46
Microsense Systems Limited 2005


5.6.4 Aspect Loads


This test is performed when the cables are terminated at the aspects. A DC measurement is taken to ensure that
there are no short circuits of lamp transformers, etc.


A test to earth is also recommended at this point.


5.6.5 Earth Bonding


To comply with the IEE regulations all metalwork, (e.g. case, electronic module cases, poles, etc) must be bonded to
the earth continuity conductor. The resistance of all such bonds should be checked in a similar manner to that
described in section 5.6.3.


5.7 Connecting the Intersection Cables


When terminating cables care must be taken to ensure that no stray wire strands are left exposed.


5.7.1 Solar Switch


The solar switch connections are located on a terminal block on the lamp termination panel which is at the rear of the
case.


5.7.2 Regulatory Signs


The mains power for regulatory signs is located on a terminal block on the lamp termination panel which is at the rear
of the case.


Note: To maximise the number of regulatory signs that can be driven by the controller, a capacitor is required across
the supply at each sign for power factor correction. (Page reg. signs require 6µf capacitor and Siemens/GEC reg.
signs require 4µf capacitor)


5.7.3 Auxiliary Mains Supply


This is the mains output from the fused switch on the power module, which is used to power auxiliary equipment,
(e.g. OTU, OMU, etc). The connections for this supply are located a terminal block on the lamp termination panel
which is at the rear of the case.


5.7.4 Phase Lamp Drives


WARNING: FAILURE TO OBSERVE SECTION 5.6.4 COULD RESULT IN DAMAGE TO THE CONTROLLER OR
CABLING.


The connections for the phase lamp drives and lamp returns are located on terminal blocks on the lamp termination
panel which is at the rear of the case.


5.7.5 Extra Low Voltage Connections


This covers detector inputs, push-button inputs, OTU interface and general purpose outputs. The connections for
these inputs and outputs are located on the I/O termination panel.


NOTE: INPUTS FED FROM EXTERNAL EQUIPMENT MUST BE FROM ISOLATED RELAY CONTACTS THAT ARE
NOT GROUNDED ON EITHER SIDE.


5.7.6 Detector Supply


The detector supply is located on the back of the rack backplane and on the DIT board for inputs 0..31. This
provides a 24V DC supply for powering detector cards.


NOTE: THIS SUPPLY MUST NOT BE GROUNDED.
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5.8 Removal and refitting of electronic cards and modules


If any electronic cards or modules need to be removed or replaced for any reason then the following section details
how this should be done.


5.8.1 Lamp Switch Card


5.8.1.1 Removal


Ensure that the controller is switched off and then remove the rack front panel.


Open the swing out rack and remove the 2 way mains connector at the top of the card, the one or two lamp drive
output connectors in the middle of the card (make sure these are marked Upper and Lower before removal) and the
ribbon cable connector at the bottom.


Close the swing out rack and carefully withdraw the card from the rack.


5.8.1.2 Replacement


Replacement is the reversal of removal. Ensure that the card is correctly located in the guide slots when inserting the
card in the rack.


NOTE: THE LAMP OUTPUT CABLES MUST BE CONNECTED THE RIGHT WAY UP, (I.E. CONNECTOR MARKED
'U' IN THE UPPER SOCKET AND CONNECTOR MARKED 'L' IN THE LOWER SOCKET).


5.8.2 PSU Card


5.8.2.1 Removal


Ensure that the controller is switched off and then remove the rack front panel.


Carefully withdraw the card from the rack.


5.8.2.2 Replacement


Replacement is the reversal of removal. Ensure that the card is correctly located in the guide slots when inserting the
card in the rack.


It is essential to support the rear of the backplane with one hand when inserting the card into its socket
and ensure that the connectors are fully engaged.


5.8.3 CPU Card


5.8.3.1 Removal


Ensure that the controller is switched off and then remove the rack front panel.


Carefully withdraw the card from the rack.


5.8.3.2 Replacement


Replacement is the reversal of removal. Ensure that the card is correctly located in the guide slots when inserting the
card in the rack.


It is essential to support the rear of the backplane with one hand when inserting the card into its socket
and ensure that the connectors are fully engaged.


Note: It is important to confirm that the main program ROM, configuration ROM, and the contents of the FLASH
memory are appropriate for the installation. When replacing an existing CPU card, this can be achieved by removing
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these devices from the old CPU and installing in the replacement. The devices, which need to be transferred, are
listed below :-


- Main Program ROM 40 pin DIL socket furthest from front panel
- Configuration ROM 40 pin DIL socket nearest front panel (if fitted)
- FLASH memory EEPROM 32 pin PLCC sockets 4 off (where fitted)


5.8.4 Interface Card


5.8.4.1 Removal


Ensure that the controller is switched off and then remove the rack front panel.


Carefully withdraw the Interface card from the rack. Note that there are two 96 way connectors on the rear of this card
and so it may require some force to remove. In extreme cases, it may be necessary to use a small screwdriver to
lever out the card against the neighbouring card taking great care to avoid damaging either card.


5.8.4.2 Replacement


Replacement is the reversal of removal. Ensure that the card is correctly located in the guide slots when inserting the
card in the rack.


It is essential to support the rear of the backplane with one hand when inserting the card into its socket
and ensure that the connectors are fully engaged.


5.8.5 Backplane


5.8.5.1 Removal


Ensure that the controller is switched off and then remove the rack front panel.


Remove the PSU, CPU and Interface cards as detailed above.


Remove all connectors and cables from back of backplane.


Mark the position of the backplane on the top and bottom of the rack (with masking tape or similar) to ensure that the
backplane can re-fitted in the correct position.


Remove the screws and washers holding the backplane to the rack, taking note of the positions of any screws which
have cable ties attached. The backplane should now be free.


5.8.5.2 Replacement


Replacement is the reversal of removal. Ensure cable ties are replaced in their original positions.


It is essential to support the rear of the backplane with one hand when inserting the cards into their sockets
and ensure that all connectors are fully engaged.


5.8.6 OP Card


5.8.6.1 Removal


Ensure that the controller is switched off and then remove the rack front panel.


Open the swing out frame and remove the ribbon cable connector at the bottom of the rear of the card


Close the swing out frame and carefully withdraw the card from the rack until the ribbon cable at the front of the card
is visible from the front of the rack. Remove the remaining ribbon cable and carefully withdraw the card from the rack
taking care not to snag the ribbon cable.
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5.8.6.2 Replacement


Replacement is the reversal of removal. Ensure that the card is correctly located in the guide slots when inserting the
card in the rack and that the ribbon cable remains in position towards the front of the card until it can be connected to
the card. Re-connected the front ribbon cable before finally fully inserting the card.


5.8.7 ILM Card


5.8.7.1 Removal


Ensure that the controller is switched off and then remove the rack front panel.


Open the swing out rack and remove the ribbon cable connector at the rear of the card


Close the swing out rack and carefully withdraw the card from the rack until the toroid cables become visible from the
front of the rack. Taking careful note of the positions of each connector on the card, remove the toroid connectors as
they become visible whilst continuing to withdraw the card from the rack. Take care not to snag any of the cables. It
may be necessary to remove some cable ties at the rear of the rack to allow the card and toroid cables to be
withdrawn.


5.8.7.2 Replacement


Replacement is the reversal of removal. Ensure that the card is correctly located in the guide slots when inserting the
card in the rack and make sure the toroid connectors are replaced in their correct positions on the board.


5.8.8 I/O Card


5.8.8.1 Removal


Ensure that the controller is switched off.


Open the swing out rack and remove the ribbon cable connector at the bottom of the rear of the card


Close the swing out rack, undo the two securing screws at the top and bottom of the card front panel and carefully
withdraw the card from the rack until the three ribbon cables at the front of the card are visible from the front of the
rack. Note the order of these three ribbon cables and remove them. Now carefully withdraw the card from the rack
taking care not to snag any of the ribbon cables.


5.8.8.2 Replacement


Replacement is the reversal of removal. Ensure that the card is correctly located in the guide slots when inserting the
card in the rack and that the ribbon cables remain in position towards the front of the card until they can be connected
to the card. Ensure the ribbon cables are re-connected to their correct locations before finally fully inserting the card.


5.8.9 DIT and DOT boards


5.8.9.1 Removal


Ensure that the controller is switched off.


Remove the ribbon cable from the board and undo the four retaining screws holding the board to the termination panel.
The board should now be free.


5.8.9.2 Replacement


Replacement is the reversal of removal. Ensure that the ribbon cable is not trapped under the board.
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5.8.10 Master Switch Unit


5.8.10.1 Removal


ENSURE THAT THE ELECTRICITY BOARD SUPPLY HAS BEEN DISCONNECTED.


Remove the Live and Neutral supply wires from the EB connector and the Earth wire from the main earth block.


Remove the two nuts and washers at the front of the Master Switch Unit and the two screws if fitted.


Locate the earth wire that connects the main earth block to the case at the front and remove this wire from the main
earth block.


Disconnect each of the connectors, which connect the switch panel to the rest of the controller. All of these
connectors are different so there is no danger of re-connecting them incorrectly.


Remove the switch panel together with the wiring looms.


5.8.10.2 Replacement


Replacement is the reversal of removal. Take particular care to re-connect all the earth cables.


NOTE: CHECK ALL EARTH BONDING AS IN 5.6.5 BEFORE RE-CONNECTING ELECTRICITY BOARD SUPPLY.


Make sure the main isolator switch is off before re-connecting the Electricity Board supply.


5.8.11 Dimming Transformer - Small case


5.8.11.1 Removal


Ensure that the controller switch is off and the MAIN ISOLATOR SWITCH IS OFF.


Disconnect all the wires that connect to the dimming transformer terminal block taking careful note of the
connections.


Remove the four bolts securing the transformer to the power termination panel and remove the transformer.


5.8.11.2 Replacement


Replacement is the reversal of removal. Ensure the wires are connected to the correct terminals on the transformer
terminal block.
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5.8.12 Dimming Transformer - Large case


5.8.12.1 Removal


Ensure that the controller switch is off and the MAIN ISOLATOR SWITCH IS OFF.


Disconnect all the wires that connect to the dimming transformer terminal block taking careful note of the
connections.


Remove the two screws securing the transformer mounting plate to the root and remove the transformer and mounting
plate together.


5.8.12.2 Replacement


Replacement is the reversal of removal. Ensure the wires are connected to the correct terminals on the transformer
terminal block. The standard connections are as follows:-


Red 240V
Brown 160V
Black 0V


Grey 18V
Blue 0V


5.8.13 Manual Panel


5.8.13.1 Removal


Ensure that the controller is switched off.


Remove the eight nuts and washers that secure the manual panel PCB assembly on the inside of the case. Remove
the manual panel PCB assembly from the inside of the case (the assembly is sealed to the metalwork and so this
may be difficult).


Disconnect the ribbon cable connector that connects the manual panel to the backplane


5.8.13.2 Replacement


Remove all the old sealant from the case metalwork to leave a smooth surface for re-sealing. Apply sealant in a
continuous bead all around the inside edge of the metal mating surface and around the mounting studs. Connect the
ribbon cable to the manual panel PCB assembly and fit into place. Fit the washers and nuts and tighten evenly.
Finally, wipe away any excess sealant with a cloth.


NOTE: THE CONTROLLER SHOULD NOT BE POWERED WITH THE MANUAL PANEL RIBBON CABLE
DISCONNECTED.
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5.9 Switching the Controller On


NOTE: THE BASE OF THE CONTROLLER SHOULD BE SEALED BEFORE THE CONTROLLER IS PUT INTO
OPERATION, (SEE SECTION 5.10).


The Large Case Sentinel is transported without the dimming transformer fitted. Before the controller is switched on,
the dimming transformer must be fitted and connected as described in 5.8.12


Ensure that all fuses are correctly fitted, (see section 3.3) and all cards and modules are fitted with their associated
cables connected. Also ensure that the correct Configuration ROM is fitted if required.


Place the signals on/off switch on the Manual Panel in the OFF position.


Now switch the controller on at both the main cabinet isolator switch and the controller switch.


The RUN LED on the CPU card should now flash at 0.5Hz. It may be necessary to press the CPU RESET button at
this point if either of the watchdog LED’s is illuminated or if the RUN LED does not flash.


Plug a handset into the connector on the CPU card and select the correct baud rate, (1200) if applicable. Now
download the configuration's working timings into the controller's RAM using the handset RCP command, (note that
the CPU RESET button will need to be pressed after the RCP).


If at this point the fault log indicator comes on and an entry of 'RTC:FAULT' exists, then set-up the time of day and
date using the handset TOD and CAL commands. When this has been done clear the fault log using either the FLF
handset command. Note that the CPU RESET button may need to be pressed after this, if indicated on the handset
display.


Clear the Warning Log using the WRN handset command and its indicator on the CPU card should be extinguished.
Check that the Fault Log indicator is still extinguished. If either of these indicators are on then the appropriate log
should be viewed on the handset to find the problem, (handset commands FLF and WRN). DO NOT continue until the
controller is running without any Fault Log entries. If faults do still exist then refer to section 6.3).


Before switching the signals ON it is recommended that the aspect cabling is checked using the handset LMP
command. This command is used to drive each aspect output separately, so that the cabling may be checked.


If at any point during these tests the aspects fail to illuminate as expected, a multimeter should be used to check for
the presence of mains voltage on the relevant output terminal(s). If this voltage is absent then switch off both the
Controller and Cabinet switches and check the following fuses:-


- LSC fuses
- Bright and Dim master switch unit fuses


If any fuses are blown, this will normally be indicative of a short-circuit between an aspect cable(s) and either neutral
or earth. The tests of section 5.6.4 MUST be repeated and any short-circuits cleared before any of the fuses are
replaced. Attention is drawn to section 3.3 and the warning therein.


When the aspect cabling is known to be correct the signals can be switched on via the manual panel signals on/off
switch. Commissioning tests may now be performed on the junction as required by the appropriate Local Authority.


Note that the above process, (except aspect cabling checks) will also need to be performed if the configuration ROM
or FLASH memory is replaced, otherwise the controller will be working with timings, etc from the old configuration.
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5.10 Sealing the Base


NOTE: THE CONTROLLER SHOULD NOT BE LEFT FOR ANY LENGTH OF TIME WITH THE BASE NOT SEALED.


The base can be sealed anytime after the case has been installed, the Electricity Board supply terminated and the
intersection cabling completed, (but the individual conductors not necessarily terminated) However it is recommended
to leave sealing the base until the junction has been successfully commissioned.


Fill the inside of the root with sand up to the bitumen level indicator, (i.e. about 50mm below the top face of the root.
The sealant should now be poured in over the sand. Note that the sealant should NOT be allowed to reach the top
face of the root, but should finish about 25mm below.  Ensure that there is a good seal around the edge of the case
and around all base entry points, such as cable entry through the sealant.


6.   MAINTENANCE


6.1 General


It is possible for a third party to maintain the Sentinel controller to the first line level, corresponding to fault finding to
module/card level. To maintain the quality and integrity of the product, faulty modules should be returned to
Microsense, or their approved agents, for repair.


WARNING: USE OF COMPONENTS OTHER THAN THOSE PERMITTED, OR MODIFICATIONS OR
ENHANCEMENTS THAT HAVE NOT BEEN AUTHORISED BY MICROSENSE SYSTEMS LIMITED MAY
INVALIDATE THE TYPE APPROVAL OF THIS PRODUCT.


6.1.1 Replaceable Items under First Line Maintenance


WARNING: THE MAINS SUPPLY TO THE CONTROLLER SHOULD BE SWITCHED OFF AND ISOLATED BEFORE
ANY ITEMS ARE REPLACED.


The items that may be replaced at the first line level are:-


- Fuses (see section 3.3)
- Lamp Switch Card (see section 5.8.1)
- PSU Card (see section 5.8.2)
- CPU Card (see section 5.8.3)
- Interface Card (see section 5.8.4)
- Backplane (see section 5.8.5)
- I/O Card (see section 5.8.6)
- ILM Card (see section 5.8.7)
- DIT Board (see section 5.8.8)
- DOT Board (see section 5.8.8)
- Master Switch Panel (see section 5.8.9)
- Dimming Transformer (see section 5.8.10)
- Manual Panel (see section 5.8.11)


WARNING: REPLACEMENT ITEMS MUST BE OF THE CORRECT TYPE. USE OF INCORRECT PARTS MAY
CAUSE PERMANENT DAMAGE TO THE CONTROLLER OR COMPROMISE ITS SAFETY. SUCH DAMAGE IS NOT
COVERED BY WARRANTY.
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6.2 Replacement of First Line Maintainable Items


Section 5.8 contains relevant information to enable replacement of first line maintainable items.


6.3 Fault Finding


Fault finding techniques rely on replacement principles.


To assist in fault finding the CPU Card is fitted with RUN, FAULT, WARNING, MAIN WATCHDOG and ICM
WATCHDOG diagnostic LEDs (see section 4.3.1.3).


For fault finding purposes the controller may be operated with the mimic LEDs on the LSC cards operating but without
driving the signal heads. This is achieved either by switching the Signals switch on the Manual Panel to OFF or by
switching the Lamp Supply switch on the master switch unit to OFF.


If the software is functioning, the Engineers Terminal, (handset) may be used to find faults that may be present, not
only with the controller, but also with ancillary equipment, such as detectors. A comprehensive range of handset
commands exist for this purpose - see Handset Command Manual document 40-9777-019.


The table in section 6.3.1 provides quick reference fault finding information. A number of fault symptoms are listed
together with likely causes and the action(s) required to rectify them.
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6.3.1 Quick Reference Fault Finding Table


Some of the common problems experienced are listed, together with their likely causes in order of descending
probability. This list is not intended to be comprehensive, but rather to allow the cause of common faults to be quickly
located. In addition, for any fault always check that all connectors are fully engaged including card-backplane
connectors and that all relevant wired connections are good.


SYMPTOM LIKELY CAUSES ACTION
Main Program ROM faulty/not fitted Check/replace.CPU RUN LED not


flashing or flashing
irregularly CPU Card faulty Replace CPU Card.


CPU WRN LED on Non critical error Examine Warning log
CPU Fault LED on Critical error Examine Fault log
Main processor
watchdog


Main Program ROM faulty/not fitted. Check/replace.


Faulty CPU Card. Replace CPU Card.
ICM Watchdog Faulty CPU Card. Replace CPU Card.
No communication
with handset


Main Program ROM faulty/not fitted Check/replace.


Faulty CPU Card. Replace CPU Card.
Relay fault (REL) Blown fuse - Bright/Dim. See Blown fuses below.


Faulty PSU Card. Replace PSU Card.
Faulty CPU Card Replace CPU Card


Green conflict
fault(GCF),


Short circuit on street. Disconnect LSC output plugs and re-
test. Megger cables to find fault, rectify
and then replace fuse.


Loose neutral connection in controller or
short circuit on street.


Disconnect LSC output plugs and re-
test.


Configuration inconsistent with size of
controller.


Check/replace.


Faulty LSC. Replace LSC.
Faulty cable LSC to Backplane. Check/replace.
Faulty Interface Card Replace Interface Card
Faulty CPU Card Replace CPU Card


Green conflict monitor
(GCM)


Faulty CPU Card. Replace CPU Card.


Green sense
discrepancy (GSC)


Faulty LSC. Replace LSC.


Faulty cable LSC to Backplane. Replace cable.
Faulty Interface Card Replace Interface Card
Faulty CPU Card. Replace CPU Card.
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SYMPTOM LIKELY CAUSES ACTION
Green non compliance No mains power to LSC due to:-


- Blown LSC fuse.
- Blown Bright/Dim Fuse.
- Faulty PSU Card.
- Faulty cable PSU to LSC


See Blown Fuses below.
See Blown Fuses below.
Check/replace.
Check/replace.


Short circuit on street. Disconnect LSC output plugs and re-
test.


Configuration inconsistent with size of
controller.


Check/replace.


Faulty LSC. Replace LSC.
Faulty cable LSC to Backplane. Check/replace.
Faulty Interface Card Replace Interface Card
Faulty CPU Card Replace CPU Card


Software faults  (MSF
or SSF)


Faulty CPU Card Replace CPU Card


RTC fault Corrupt data due to flat battery or link not
fitted on CPU Card.


Set date and time and allow time for
battery to recharge.


Faulty CPU Card. Replace CPU Card.
RAM fault CPU Card battery flat or link not fitted. Restore Config Parameters (RCP)


Faulty CPU Card. Replace CPU Card.
PRM fault Main Program ROM faulty/corrupt. Check/replace.


Bad contact with IC socket. Check/rectify.
Faulty CPU Card. Replace CPU Card.


CRM/CFG fault Config ROM faulty/corrup/incompatible. Check/replace.
No config loaded Restore Config Parameters (RCP)
Bad contact with IC socket Check/rectify.
Faulty CPU Card. Replace CPU Card.


No response from
inputs


Fuse blown on Backplane or DIT/DOT board. Check/replace fuse.


Fusible resistors blown on Interface Card. Replace Interface Card.
Fusible resistors blown on I/O Card. Replace I/O Card.
Faulty CPU Card. Replace CPU Card.


Fuse blows - LSC Short circuit of aspect to neutral or earth. Disconnect LSC output plugs and re-
test. Megger cables to find fault, rectify
and then replace fuse.


Faulty LSC. Replace LSC
Fuse blows - CPU
Card


Faulty CPU Card. Replace CPU Card.







Doc No. 40-9777-037 Iss 4 Page 36 of 46
Microsense Systems Limited 2005


SYMPTOM LIKELY CAUSES ACTION
Fuse blows - PSU
Detector 24V


Faulty PSU Card Replace PSU Card


Detector or detector rack defective Isolate and replace defective detector
or rack


Fuse blows - PSU 
Controller 24V DC


Faulty PSU Card Replace PSU Card


Faulty I/O Card Replace I/O Card
Faulty equipment connected to inputs or
outputs


Isolate and repair/replace as
necessary


Fuse blows - PSU 
Controller 12V DC


Faulty PSU Card Replace PSU Card.


Faulty LSC. Replace LSC.
Faulty cable LSC to Backplane. Check/replace.
Faulty CPU Interface Card. Replace Interface Card.
Faulty I/O card. Replace I/O Card.
Faulty ILM card. Replace ILM Card.


Fuse blows - PSU
Lamp Ref


Faulty PSU Card. Replace PSU Card.


Faulty equipment connected to Lamp Ref. Isolate and repair/replace as
necessary.


Fuse blows - PSU
Mains in


Faulty PSU Card. Replace PSU Card.


Fuse blows -
Backplane 0V return


External equipment connected to input Isolate and repair/replace as
necessary.


Wiring error in controller cabinet or to
externally connected equipment.


Isolate and correct.


Fuse blows -
Backplane 24V


Faulty I/O Card Replace I/O Card


Faulty equipment connected to inputs or
outputs


Isolate and repair/replace as
necessary


Fuse blows -
Backplane OMTU 12V
or 24V


Faulty OMTU or other auxiliary equipment. Isolate and repair/replace as
necessary


Fuse blows - DIT
board


External equipment connected to input Isolate and repair/replace as
necessary.


Fuse blows - Master
Switch Panel Bright or
Dim


Short circuit of aspect to neutral or earth. Disconnect LSC output plugs and re-
test. Megger cables to find fault, rectify
and then replace fuse.


Faulty PSU Card Replace PSU Card
Faulty CPU Card Replace CPU Card
Faulty LSC. Replace LSC
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6.4 Spares
 
 
6.4.1 Fuses


See also section 3.3.


ITEM MICROSENSE PART NUMBER


20A, HRC Cartridge Fuse BS88  FRC30 20


15A, HRC Cartridge Fuse 1.25” FRC32 15000


10A, HRC Cartridge Fuse 20mm FRC20 10000


5A, HRC Cartridge Fuse 20mm FRC20 5000


5A, HRC Cartridge Fuse 23mm FRC23 5000


100mA, HRC Cartridge Fuse 20mm FRC20 100


4A, A/S Fuse 20mm FS20 4000


4A, QB Fuse 20mm FN20 4000


100mA, QB Fuse 20mm FN20 100


250mA, QB Fuse 20mm FN20 250


1A, A/S Fuse 20mm FS20 1000


3.15A, A/S Fuse 20mm FS20 3150


6.3A, HRC Fuse 20mm FRC20 6300


WARNING: THE CORRECT FUSE TYPE AND VALUE MUST BE USED. USE OF INCORRECT FUSES MAY
CAUSE PERMANENT DAMAGE TO THE CONTROLLER OR COMPROMISE ITS SAFETY. SUCH DAMAGE IS NOT
COVERED BY WARRANTY.
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6.4.2 Cards and Modules


ITEM MICROSENSE PART NUMBER


Lamp Switch Card 4 phase MSC LSC4
Lamp Switch Card 8 phase MSC LSC8
Power Supply Unit Card 20A MSC PSU20
Power Supply Unit Card 30A MSC PSU30
CPU Card MSC CPU
Interface Card MSC IF
Backplane MSC BP
OP Card MSC OP16
I/O Card 16 channel MSCIO16
I/O Card 24 channel MSCIO24
I/O Card 32 channel MSCIO32
ILM Card 16 channel MSCILM16
ILM Card 48 channel MSCILM48
Digital Input Termination Board MSCDITB
Digital Output Termination Board MSCDOTB
Manual Panel PCB Assy Pedestrian MSC MPD
Manual Panel PCB Assy Junction MSC MPJ
Master Switch Unit (10A) MSC SU10
Master Switch Unit (20A) MSC SU20
Master Switch Unit (30A) MSC SU30
Dimming Transformer (10A) LMA 1410
Dimming Transformer (20A)
Dimming Transformer (30A)


6.4.3 Documentation


ITEM MICROSENSE PART NUMBER


This Handbook Document 40-9777-037
Sentinel Handset Command Manual Document 40-9777-019
Sentinel Facilities Manual Document 40-9777-023
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7. Figures


Figure 1 - Power Wiring Diagram - Small Case
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Figure 2 - Power Wiring Diagram - Large Case
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Figure 3 - Small Case layout front view
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Figure 4 - Small Case layout left view
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Figure 5 - Small Case layout right view
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Figure 6 - Large Case layout front view
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Figure 7 - Large Case layout left view
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Figure 8 - Large Case layout right view
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