Specification of Alternite Street Light Controller
1. Introduction

The Alternite Street Light Controller will be microcomputer controlled using a PIC16F1823 from Microchip Inc.. The circuit will switch street lights on during hours of darkness. The circuit will connect to the lamp via a three way NEMA connector. The three connections will be :-
Live Input

Neutral Input

Switched Live Output

In addition to photocell operation the Alternite will feature an energy saving mechanism which switches off the light for a period of time overnight on alternate nights. Each night will be a period running from noon on one day until noon the next day. An arbitrary definition of odd and even nights will be used whereby the night of January 1st 2000 until January 2nd was deemed to be even. An arbitrary definition of circuit types “A” and “B” will be made such that “A” types will save energy on even nights and “B” types will save energy on odd nights. The software within the microcomputer will take into account leap years correctly over the period from AD 2000 to AD 2399.
2. Photocell Operation

The controller will constantly sample a photoelectric sensor every 100ms to measure the ambient light level. When the light level has been detected as being below the light-to-dark threshold for more than three minutes, the microcomputer will assume that it is dusk. Control of the lamp switching will then be given to the microcomputer’s time clock function.

When the light level is detected as being above the dark-to-light threshold for more than three minutes, the lamp will be switched off.

The detection levels will be arranged such that the light-to-dark threshold is lower than the dark-to-light threshold.

The spectral response of the photoelectric sensor will be optimised to be similar to the response of the human eye.

3. Energy Saving Operation

During hours of darkness, the time clock function will switch the lamp on continuously during a non-energy saving night. During an energy saving night the time clock function will switch the lamp on until the start of a period of energy saving. It will then switch the lamp off until the end of the period of energy saving. At this time the lamp will be switched on again provided the photocell is still detecting darkness.
The time clock function will be implemented as software within the microcomputer. This will be accurately controlled by a quartz crystal.The MSF radio time signalwill be used to keep the local clock correct and to automatically account for daylight saving time changes, from GMT to BST and vice versa. The LED on the controller will flash every minute to indicate that the circuit has received an apparently valid frame of data via the radio signal.
4. Reprogramming Operation

The controller will include an IR phototransistor to detect data from a remote control. The controller will accept Intel hex records containing the data to be programmed and the address for the target location in non-volatile memory. On/off modulation of the IR will be used with the serial data format as detailed in section 6 of this document. An Intel hex end of file record will initiate the write operation to non-volatile memory.
This mechanism will be used to allow field re-programming of switching light levels, start and end time of energy saving time and circuit type.

A separate development will be undertaken to design and develop the custom IR remote control to be used with the controller.

An LED on the controller will flash three times to indicate that re-programming was successful.

5. Lamp Test Operation

The controller will react to a non-zero value being programmed into its non-volatile location 255 by entering the field test mode. This will be a ten minute lamp test.When the lamp test is started the controller will clear location 255. Programming a non-zero value into the same location while the lamp test is active will terminate the test prematurely.
6. Specification
	Parameter
	min
	nominal
	max
	unit

	
	
	
	
	

	AC supply voltage
	206
	230
	254
	V rms

	AC supply frequency
	49.5
	50
	50.5
	Hz

	Lamp continuous load current 
	
	
	6.0
	A rms

	Ambient Temperature
	-20
	
	70
	ºC

	Light-to-Dark light level threshold
	40
	
	100
	Lux

	Dark-to-Light light level threshold
	10
	
	70
	Lux

	Hysteresis between thresholds
	30
	
	90
	Lux

	Default Light-to-Dark threshold
	
	35
	
	Lux

	Default Dark-to-Light threshold
	
	70
	
	Lux

	Light level resolution
	
	5
	
	Lux

	Unsynchronised clock accuracy
	
	20
	
	ppm

	Energy saving period
	
	5
	
	h

	Energy saving start time
	00:00
	
	23:59
	

	Energy saving end time
	00:00
	
	23:59
	

	Default energy saving start time
	
	00:00
	
	

	Default energy saving end time
	
	05:00
	
	

	Odd/Even changeover time
	
	12:00
	
	

	Lamp test period
	
	10
	
	min

	IR remote control range
	
	100
	
	mm

	Light level detect delay
	
	3
	
	min

	Serial data bit rate
	
	2400
	
	bit/s

	Serial data bits per word
	
	8
	
	

	Serial data stop bits
	
	1
	
	

	Serial date parity
	
	None
	
	

	Serial data flow control
	
	None
	
	

	Data field length of Intel Hex record
	
	
	8
	byte

	Power consumption with lamp off
	
	
	0.01
	mw
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