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PCATS OPERATION SUMMARY

1. Purpose Of Document
To support an application to Elexon UMSUG for the process for obtaining a charge code for the pedestrian countdown at traffic signals (PCaTS)

2. Overview of PCaTS
The PCATS count-down timer counts the period that a pedestrian has to wait after the green man during the ‘black out’ period before the red man is displayed.
Operation can be seen in the following Youtube link
https://www.youtube.com/watch?v=ezyNgsUrWeY
This shows the operation at a site at Earl’s Court in London
A still from the video is shown below.
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3. Cycle Times & Duty Cycle
The minimum and maximum cycles times and count times are provided below.
The range of the blackout period is provided in UK Department for Transport Traffic Advisory Leaflet TAL05-05Pt4 as being in the range 3 – 15s, giving a median value of 9s. Transport for London confirms that the majority of their sites use an 8 – 10s black out, so the median value of 9s again is reasonable.
TfL advise that they use a standard cycle time of 82s. This gives an average duty cycle of 9/82 = 11%.
4. Display Characteristics
As can be seen in Fig.1, the display comprises of two 7-segment digits counting down in seconds.



               Fig.1
The number of segments displayed for each digit is listed below.
The average number of segments for the 1s digit is as shown.
	Digit
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	Total
	Average

	Segments
	6
	2
	5
	5
	4
	5
	6
	3
	7
	6
	49
	4.9


For counts less than 10 the first digit presents 0.
	Digit
	0
	1
	Total
	Average

	Segments
	6
	2
	8
	4


However, as the average on time for the countdown unit is 9s, the representative average segments in the 10s is 6.
So over a typical countdown period the display shows an average of 6 + 4.9 = 10.9 segments
5. Dimming
The PCATS unit will dim. Dimming is to 20% of bright.
6. Power
The PCATS power consumption is made up of two parts:
The first part is the constant, quiescent current used to run the non-display related functions.
The second part is the segments in the display and corresponding drive electronics. This also changes when the unit is dimmed.
7. Proposal
That for each operating voltage (LV & ELV) data is supplied for the production sample for
a) Blank face running bright
b) Blank face running dim
c) All average segments on, bright
d) All average segments on, dim
In each case measurement will be made with the supply voltage bracketed around the nominal.
This will allow the calculation of the per-segment current/power in all cases and the corresponding average power when used. The min and max duty cycle information provided may also assist in calculating an effective power when allowing for the duty cycle of the PCATS units.

Appendix A - PCaTS TEST PROCESS Summary
All tests will be carried out by:
Cranage EMC & Safety, Stable Court, Oakley Nr Market Drayton, Shropshire TF9 4AG
The following product samples shall be tested for active power (Watts) and apparent power (VA) consumption in standby & display modes in both Bright and dim operation.
Aldridge Low Voltage PCaTS Unit product code: LV RU6992
AC210V, AC220V, AC230V, AC240V, AC250V at 50 Hz 
Aldridge Extra Low Voltage PCaTS Unit product code: ELV RU6993
DC44V, DC46V, DC48V, DC50V, DC52V,
In display mode the unit will display (10.9) 11 segments for 10 seconds see Fig.2.
Digit 1 to display 0 = 6 segments
Digit 2 to display 3 = 5 segments



     Fig.2
PCaTS Test box
The PCaTS test box shown in Fig 3. will be used to drive the LV and ELV units.
1. Select the correct test voltage using the switch on the front of the test box
2. Connect PCaTS unit – Ensuring this is consistent with selected test voltage
3. Switch on power
4. Press ‘ESC’ then press ‘2’ to initiate test cycle
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Fig 3.
Appendix B – Test Results Summary* (See document ‘U0080R1’ for all measurements)

	Mode 1
	ELV Units: On state bright adjusted for effect of control unit - see mode 6 

	
	(Mode 1 Watts - Mode 6 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	1
	2
	3
	4
	5
	

	210
	5.55
	5.72
	5.64
	5.54
	5.64
	

	220
	5.99
	6.14
	6.08
	5.97
	6.14
	

	230
	6.45
	6.63
	6.55
	6.43
	6.55
	

	240
	6.93
	6.74
	6.93
	6.92
	7.05
	

	250
	7.32
	7.05
	7.35
	7.43
	7.60
	



	VA

	Voltage (Vrms)
	Sample No.

	
	1
	2
	3
	4
	5

	210
	23.33
	23.67
	22.99
	23.18
	22.66

	220
	25.19
	25.53
	25.04
	25.03
	24.76

	230
	27.53
	27.87
	27.31
	27.22
	26.82

	240
	30.23
	29.03
	29.79
	29.94
	29.54

	250
	33.76
	32.83
	33.64
	33.51
	33.13



	Mode 2
	ELV Units: Off state bright adjusted for effect of control unit - see mode 6 

	
	(Mode 2 Watts - Mode 6 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	1
	2
	3
	4
	5
	

	210
	2.14
	2.13
	2.17
	2.10
	2.14
	

	220
	2.16
	2.16
	2.17
	2.12
	2.18
	

	230
	2.17
	2.21
	2.19
	2.14
	2.17
	

	240
	2.21
	2.19
	2.19
	2.16
	2.19
	

	250
	2.23
	2.21
	2.20
	2.19
	2.21
	



	VA

	Voltage (Vrms)
	Sample No.

	
	1
	2
	3
	4
	5

	210
	22.85
	23.11
	22.38
	22.71
	22.1

	220
	24.53
	24.8
	24.32
	24.38
	24.03

	230
	26.55
	26.95
	26.41
	26.37
	25.91

	240
	29.24
	29.03
	28.74
	28.92
	28.44

	250
	32.63
	32.83
	32.48
	32.31
	31.83






	Mode 1
	LV Units: On state bright adjusted for effect of control unit - see mode 6 

	
	(Mode 1 Watts - Mode 6 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	6
	7
	8
	9
	10
	

	210
	5.81
	5.79
	5.88
	5.78
	5.80
	

	220
	5.84
	5.82
	5.90
	5.82
	5.83
	

	230
	5.88
	5.86
	5.88
	5.85
	5.86
	

	240
	5.96
	5.90
	5.93
	5.91
	5.92
	

	250
	6.02
	5.95
	5.97
	5.94
	5.95
	



	VA

	Voltage (Vrms)
	Sample No.

	
	6
	7
	8
	9
	10

	210
	28.46
	28.65
	27.69
	28.84
	29.08

	220
	30.16
	30.30
	29.13
	30.40
	30.65

	230
	32.00
	32.13
	31.77
	32.21
	32.48

	240
	34.46
	34.42
	32.24
	34.57
	34.83

	250
	37.58
	37.49
	37.28
	37.59
	37.87



	Mode 2
	LV Units: Off state bright adjusted for effect of control unit - see mode 6 

	
	(Mode 2 Watts - Mode 6 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	6
	7
	8
	9
	10
	

	210
	2.05
	2.04
	2.14
	2.07
	2.06
	

	220
	2.13
	2.13
	2.22
	2.16
	2.14
	

	230
	2.22
	2.22
	2.25
	2.25
	2.23
	

	240
	2.36
	2.32
	2.35
	2.36
	2.34
	

	250
	2.47
	2.43
	2.45
	2.45
	2.43
	



	VA

	Voltage (Vrms)
	Sample No.

	
	6
	7
	8
	9
	10

	210
	21.47
	21.68
	20.91
	21.96
	22.13

	220
	23.35
	23.51
	22.54
	23.69
	23.88

	230
	25.42
	25.57
	25.26
	25.75
	25.94

	240
	28.20
	28.17
	28.04
	28.39
	28.60

	250
	31.72
	31.64
	31.46
	31.80
	32.01








	Mode 3
	ELV Units: On state dim adjusted for effect of control unit - see mode 5

	
	(Mode 3 Watts - Mode 5 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	1
	2
	3
	4
	5
	

	150
	2.08
	2.08
	2.12
	2.11
	2.16
	

	155
	2.08
	2.08
	2.12
	2.11
	2.15
	

	160
	2.10
	2.09
	2.13
	2.13
	2.16
	

	165
	2.08
	2.09
	2.12
	2.12
	2.15
	

	170
	2.10
	2.10
	2.13
	2.14
	2.17
	



	VA

	Voltage (Vrms)
	Sample No.

	
	1
	2
	3
	4
	5

	150
	14.26
	14.30
	14.38
	14.01
	13.93

	155
	15.40
	15.45
	15.46
	15.23
	14.96

	160
	16.01
	16.02
	16.02
	15.82
	15.69

	165
	16.18
	16.61
	16.60
	16.41
	16.25

	170
	17.23
	17.20
	17.18
	17.00
	16.82



	Mode 4
	ELV Units: Off state dim adjusted for effect of control unit - see mode 5

	
	(Mode 4 Watts - Mode 5 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	1
	2
	3
	4
	5
	

	150
	1.28
	1.27
	1.31
	1.31
	1.37
	

	155
	1.28
	1.27
	1.31
	1.31
	1.34
	

	160
	1.29
	1.29
	1.33
	1.33
	1.37
	

	165
	1.28
	1.29
	1.32
	1.32
	1.35
	

	170
	1.30
	1.30
	1.34
	1.34
	1.38
	



	VA

	Voltage (Vrms)
	Sample No.

	
	1
	2
	3
	4
	5

	150
	12.90
	12.90
	12.97
	12.61
	12.55

	155
	14.11
	14.12
	14.11
	13.90
	13.64

	160
	14.70
	14.72
	14.73
	14.40
	14.41

	165
	15.34
	15.32
	15.31
	15.11
	14.96

	170
	15.95
	15.93
	15.90
	15.72
	15.56








	Mode 3
	LV Units: On state dim adjusted for effect of control unit - see mode 5

	
	(Mode 3 Watts - Mode 5 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	6
	7
	8
	9
	10
	

	150
	2.14
	2.13
	2.13
	2.13
	2.13
	

	155
	2.13
	2.13
	2.13
	2.13
	2.13
	

	160
	2.15
	2.15
	2.14
	2.15
	2.15
	

	165
	2.15
	2.14
	2.14
	2.14
	2.15
	

	170
	2.16
	2.15
	2.15
	2.16
	2.19
	



	VA

	Voltage (Vrms)
	Sample No.

	
	6
	7
	8
	9
	10

	150
	14.41
	14.30
	14.26
	14.14
	14.31

	155
	15.53
	15.48
	15.45
	15.35
	15.62

	160
	16.11
	16.07
	16.05
	15.94
	16.20

	165
	16.69
	16.67
	16.64
	16.51
	16.77

	170
	17.27
	17.26
	17.23
	17.10
	17.48



	Mode 4
	LV Units: Off state dim adjusted for effect of control unit - see mode 5

	
	(Mode 4 Watts - Mode 5 Watts)
	
	
	

	Watts
	

	Voltage (Vrms)
	Sample No.
	

	
	6
	7
	8
	9
	10
	

	150
	1.65
	1.65
	1.64
	1.66
	1.64
	

	155
	1.68
	1.67
	1.66
	1.69
	1.67
	

	160
	1.71
	1.71
	1.70
	1.72
	1.71
	

	165
	1.73
	1.73
	1.73
	1.74
	1.73
	

	170
	1.77
	1.77
	1.77
	1.78
	1.81
	



	VA

	Voltage (Vrms)
	Sample No.

	
	6
	7
	8
	9
	10

	150
	13.28
	13.01
	12.96
	12.85
	13.02

	155
	14.27
	14.29
	14.26
	14.15
	14.41

	160
	14.91
	14.89
	14.87
	14.76
	15.00

	165
	15.52
	15.49
	15.49
	15.36
	15.60

	170
	16.12
	16.11
	16.11
	15.99
	16.33








	Mode 6 Control Unit only

	Bright
	

	Voltage (Vrms)
	Watts

	
	

	210
	5.46

	220
	5.87

	230
	6.32

	240
	6.84

	250
	7.46

	
	

	Voltage (Vrms)
	VA

	
	

	210
	19.98

	220
	21.71

	230
	23.79

	240
	26.45

	250
	29.97




	Mode 5 Control Unit only

	Dim
	

	Voltage (Vrms)
	Watts

	
	

	150
	3.74

	155
	3.86

	160
	3.97

	165
	4.10

	170
	4.22

	
	

	Voltage (Vrms)
	VA

	
	

	150
	11.65

	155
	12.67

	160
	13.26

	165
	13.88

	170
	14.50





*Figures have been calculated from the measurements in document ‘U0080R1’ to take account of the test equipment required to simulate operation of PCATS. Modes of operation 5 & 6 document measurements associated with PCATS test box in bright and dim modes with no PCATS unit attached to the output of the test box.


Annex C - Results Power Summary (Watts) 

	PCAT Type
	Mode
	Description
	Range (Watts)

	ELV
	1
	Display Mode Bright
	5.54 – 7.60

	ELV
	2
	Off Mode Bright
	2.10 – 2.23

	LV
	1
	Display Mode Bright
	5.79 – 6.02

	LV
	2
	Off Mode Bright
	2.14 – 2.47

	ELV
	3
	Display Mode Dim
	2.08 – 2.17

	ELV
	4
	Off Mode Dim
	1.27 – 1.38

	LV
	3
	Display Mode Dim
	2.13 – 2.19

	LV
	4
	Off Mode Dim
	1.64 – 1.81
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