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INTRODUCTION

Luminance measurement system and control system for tunnels lighting
developed by SIFISA Ingenieria Electrénica e Informatica, S.L., by means of
modularity exemplify the ability to set up its main parameters and the ability
to specific application’s demands, all of which signify the right complement for
projects based on Tunnels Lighting allowing to the user to guarantee a suitable
visibility degree.

In practice, to control the required luminance level in the threshold zone, a
luminance meter with a measuring field of 20 degrees must be used, centered
on the tunnel portal and positioned at the stopping distance, opposite the tunnel
entrance.

This is the mission of the SFLINT luminance meter developed by SIFISA:
measurement of the average luminance, its conversion to a digital value and
its transmission to the recording and control system.

SENSOR FEATURES

This is a CIE standard 20-degree mean value luminance meter, housed in
aluminum housing with a support that can be adjusted in elevation and
azimuth. It has an internal heating system to prevent fogging of the window or
the internal optics, with switch-on and switch-off values of 10 and 25 degrees
Celsius respectively.

The luminance meter consists of the optics required for measuring the 20-
degree cone, a silicon photodetector with a spectral curve close to that of the
eye, high-sensitivity signal conditioning electronics and a twelve-bit analogue-
digital converter. There are several options for the output interface:

e SFLINT-MODBUS: Two-wire digital serial connection in RS-485
standard. This connection allows the configuration of a bus of several
sensors that can be controlled by the same control unit, as long as
the maximum dimension specified in the standard is not exceeded.

e SFLINT-C: Analog in 4-20mA current loop. Receives the voltage
supply from the current loop itself.
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The equipment contains a microcontroller capable of calibrate and edit the
measures as they are being obtained from the sensor.

In digital models, luminance instant values are included during the programmed
cycle time to obtain the average value of this magnitude which allows avoiding
lighting vibrations produced by measure irregularities as a result of transitory
external conditions (glints, clouds that briefly block the sun etc...)

The control system (PLC) may question each sensor about instants as well as
average measures.

In the analog model the response time lasts 1 second, thought in case of sudden
variations of luminance the time may reach a 5 seconds period. If this happens,
the equipment automatically adjusts the gain scale to the average magnitude
and repeats the measure while keeping the last value.

MAINTENANCE AND CARE

There is no need for a special care action, except for periodic cleaning of exterior
casing’s window. You should only use water and neutral detergent.

Do not ever use abrasive products neither sharp objects.

In preventive maintenance you should include connections checking and correct
operating of internal heather.

Equipment calibration must be done in SIFISA facilities, however, due to the
stability of components can be done every 5 years.
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SYSTEM DIAGRAM

Regarding this matter, the mains supply and the transceiver cable, which
complies with the selected standard, must reach the luminance photometer
establishing the link with PLC or control element sited in the plugboard.

Tunel
entrance

f .

Stopping distance

The luminance photometer should be placed at stopping distance from tunnel
entrance. It is usually fixed to a luminaire column at 4 or 5 meters high.

ASSEMBLY INSTRUCTIONS

The unit is supplied with one
arm for wall mounting. The
image shows the side areas
where the base can be opened
for cables, both power and the
current loop or
communications.
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If you want to be attached to a pole,

also includes an adapter consisting of

two pieces joined by paths threaded
rods, which allows adaptation to any

pole diameter goes from 50 to 140 &)
mm.

The arm is attached to the pole adapter and, as can be seen, there is a hole in
the base through which cables can pass.

For any operation inside the cabin of the luminance photometer must be verified
that the power is cut.
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Fig. 1

a) Fix the support (Fig. 1) in
1 Gt - the desired position using the
\; e supplied 8 mm diameter

Ty SCrews.
\ b) Unscrew the two screws
D on the left side of the housing
(Fig. 2) and proceed with the
3:‘:\‘”?2"“"91’:‘: opening. The upper lid rotates

180° by means of a hinge.

c) Pass the cables through
et the support (Fig. 1).

() d) Make the  electrical
@/ _\ connections (see the diagram

]»%f’ on the next page), paying
|l attention to the silkscreen on
—— the board.

e) If you need to remove the
luminance meter, loosen the 4
locking screws on the internal
slide and remove it by sliding it
slightly towards the back (Fig.
3).

f) Install the luminance
photometer in the desired
position, fixing it with the
appropriate screw and the
insulating washer (Fig. 3), then
replace the internal plate (4) and fix the four screws.

Fig. 2

g) Make the electrical connections between the luminance meter and the
supply circuit, taking special care not to interchange the power lines (green
connectors) and the data lines (gray or blue connections).

h) Close the housing in the reverse order to the opening and tighten the two
screws on the left side. Then tighten the cable glands well.
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CONNECTIONS

Inside the outer casing, where luminance photometer is placed, there is a
backplane. The terminals at the bottom of the image are pre-wired from our
facilities.

Those on the top are the ones that should be handled at the final installation.
The 230 VAC @ 50-60 Hz should be placed in the green terminal of three
contacts, screen-printed as “L-Earth-N". It should be as applicable regulations

Low Voltage. We will also need to install a circuit breaker protection.

As for the data line, it should be set at the terminal screen-printed as “+ Earth
-”, taking into account the positive and negative positions.

A shielded twisted pair should be used for digital communications (SFLINT-M),
for example BELDEN 9841. Main characteristics are:
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Wires: Shielded twisted pair

Loop resistance: < 115 Q/km

Capacitance: 30 pF/m

Nominal impedance: Aprox. 135 Q to 160 Q (f: 3 MHz to 20 MHz)
Attenuation: 0.9 dB/100 m (f: 200 kHz)

Section: 0.3 mm?2 to 0.5 mm?

The RS485 standard uses differential transmitters and receivers, i.e. they do
not need to have a reference to ground. The ground wire connection is made
only when the ground difference between devices is very large or to improve
insulation against noise. However, certain precautions must be taken before
making this connection, as the union of earth cable between devices of the line
can generate significant current flow, due to different ground potentials that
may exist between these devices.

To solve this problem, you can connect the ground wire to a single device or
connect it to everyone, but with a series resistor of 100 Q or more.

+ /Y -------- 7\ +
sy R s

TR-
GND_IL) U GND

\,/I,
—

— TR+
TR-
GND

Ground connection to one device
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TR+ A A TR+
TR- TR-

GND -'WW-IL) ________ Qrww— GND

Ground connection through resistor

In addition, the RS485 standard also states that termination resistors should
be placed at both ends of the transmission-reception line, and the same
impedance of the line (120 Q). This is done to avoid unwanted reflections or
echoes that may disrupt or distort the information.

TR+ % % TR+
TR- TR-

TR+TR-| [TR+TR-

End resistors connection

For connection to the mains must comply with regulations applicable to Low
Voltage. We will also need to install a circuit breaker protection.

It is recommended the installation of surge protective devices in power and
communication lines.
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TECHNICAL SPECIFICATIONS OF SFLINT SENSORS:

Power supply: 230 VAC @ 50-60 Hz/ 0.2 A

Temperature range: From -40° C to +70° C.

Aluminum, with sunshield in
technopolymer UV.

30W. Thermostatically controlled.
Heater: Connection below +15°C and
disconnection at +22°C (£3°C).
Included. Adjustable in elevation and

Box:

Mount:

azimuth.

Protection: IP-66
0 - 500 cd/m? (Interior model)

Ranaeability: 0 - 60000 cd/m? (Exterior model)

9 y: Ready to be adjust to particular needs in

calibration stage

Warranty: 2 years

Price: Contact us.

TECHNICAL SPECIFICATIONS OF MODEL SFLINT-M

Output signal: MODBUS RTU. 2 wires
Output signal maximum range: 1000 m
. 19200 bauds, 8 bits data bits, 1 stop bit,
Default parameters: X
even parity.
Protocol: See below
Integration time: 1-60 minutes (By default, 5 minutes)

Shielded twisted pair.

Wires: Impedance: 120Q (BELDEN 9841)
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DIMENSIONS

Pole adapter:
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MODBUS MEMORY MAP

Address Content (Input registers) Type

0x0000 | Instantaneous luminance (int) 16-bits Word
0x0001 | Average luminance (int) 16-bits Word
0x0002 | Instantaneous luminance (float) 32-bits IEEE Float
0x0004 | Average luminance (float) 32-bits IEEE Float
Address Content (Holding registers) Type

0x0000 | Integration time (1-60 minutes) 16-bits Word
0x0001 | Address (2 - 127) (LSB only): 16-bits Word

2-127
0x0002 | Communication speed: 16-bits Word

0: 1200 1: 2400
2: 4800 3: 9600
4: 19200 (default)

5: 28800  6: 38400
7: 57600  8: 115200

0x0003 | Parity: 16-bits Word
0 - No parity (2 stop)
1 - 0dd

2 - Even (default)
3 - No parity (1 stop)

MODBUS FUNCTIONS

Function 3: Read Holding Registers

This function is used to read the contents of a contiguous block of holding
registers on a remote device. The request PDU specifies the starting register
address and the number of registers.

The register data in the response message is packed as two bytes per register.
For each, the first byte contains the high bits, and the second byte contains the
low bits.
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Request:
Address: 1 byte O(broadcast)-127
Function code: 1 byte 0x03
Start address: 2 bytes 0x0000 a OxFFFF
Number of records: 2 bytes 1 a 125 (0x7D)
CRC: 2 bytes

Answer:
Address: 1 byte 2-127
Function code: 1 byte 0x03
Number of bytes: 1 byte 2 X Nr. records
Record values: N x 2 bytes
CRC: 2 bytes

Error:
Address: 1 byte 2-127
Error code: 1 byte 0x83
Exception code: 1 byte 01, 02, 03 6 04
CRC: 2 bytes

Example for reading registers at addresses 0x0002 and 0x0003:

T A o
Field Hex Field Hex
Address XX Address XX
Function 03 Function 03
Start address MSB 00 Number of bytes 04
Start address LSB 01 Record value MSB (0002) | XX
Number of records MSB 00 Record value LSB (0002) | XX
Number of records LSB 02 Record value MSB (0003) | XX
Record value LSB (0003) XX

Function 4: Read Input Registers

This function code is used to read 1 to 125 contiguous input registers on a
remote device. The request PDU specifies the address of the starting register
and the number of registers.

The register data in the response message is packed as two bytes per register,
with the binary contents right-justified in each byte. For each register, the first
byte contains the high bits, and the second byte contains the low bits.
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IEEE32: is the single floating-point format (32 bits) and occupies 2 registers.
When transmitted, the low register is sent first and then the high register.
Example: 0x40 OxAO0 Ox00 O0x00 means 5. The above example, when
transmitted, appears in the frame as 0x00 0x00 0x40 0xAO.

Request:
Address: 1 byte O(broadcast)-127
Function code: 1 byte 0x04
Start address: 2 bytes 0x0000 a OxFFFF
Number of records: 2 bytes 1 a 125 (0x7D)
CRC: 2 bytes

Answer:
Address: 1 byte 2-127
Function code: 1 byte 0x04
Number of bytes: 1 byte 2 x Nr. records
Record values: N x 2 bytes
CRC: 2 bytes

Error:
Address: 1 byte 2-127
Error code: 1 byte 0x84
Exception code: 1 byte 01, 02,03 6 04
CRC: 2 bytes

Example to read register 0x0002 (float instantaneous luminance):

.-. o A o

Field Hex Field Hex
Function 04 Function 04
Start address MSB 00 Number of bytes 04
Start address LSB 02 Record value MSB (0002) | XX
Number of records MSB 00 Record value LSB (0002) XX
Number of records LSB 02 Record value MSB (0003) | XX

Record value LSB (0003) | XX
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Function 6: Write Single Register

This function is used to write a single holding register to a remote device. The
request PDU specifies the address of the register to be written.

The normal response is a copy of the request, once the contents of the register
have been written. Since this data is stored in FLASH, after writing, the device
can be rebooted to activate the new parameters.

Request:
Address: 1 byte O(broadcast)-127
Function code: 1 byte 0x06
Record address: 2 bytes 0x0000 a OxFFFF
Record value: 2 bytes 0x0000 a OxFFFF
CRC: 2 bytes

Answer:
Address: 1 byte 2-127
Function code: 1 byte 0x06
Record address: 2 bytes 0x0000 a OxFFFF
Record value: 2 bytes 0x0000 a OxFFFF
CRC: 2 bytes

Error:
Address: 1 byte 2-127
Error code: 1 byte 0x86
Exception code: 1 byte 01, 02,03 6 04
CRC: 2 bytes

Example to write the value 3 to register 2 (speed 9600):

.-. o A o

Field Hex Field Hex
Function 06 Function 06
Record address MSB 00 Record address MSB 00
Record address LSB 02 Record address LSB 02
Record value MSB 00 Record value MSB 00
Record value LSB 03 Record value LSB 03
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Function 16: Write Multiple Registers

This function is used to write a contiguous block of holding registers to a remote
device. The request PDU specifies the address of the register to be written.

The normal response is the function code, the starting address, and the number
of registers written. Since this data is stored in FLASH, after writing, the device
can be rebooted to activate the new parameters.

Request:
Address: 1 byte O(broadcast)-127
Function code: 1 byte 0x10
Start address: 2 bytes 0x0000 a OxFFFF
Number of records: 2 bytes 0x0001 a 0x007B
Number of bytes: 1 byte 2xN
Record values: 2 X N bytes XX
CRC: 2 bytes

Request:
Address: 1 byte 2-127
Function code: 1 byte 0x10
Start address: 2 bytes 0x0000 a OxFFFF
Number of records: 2 bytes 0x0000 a 0x007B
CRC: 2 bytes

Error:
Address: 1 byte 2-127
Error code: 1 byte 0x90
Exception code: 1 byte 01, 02,03 6 04
CRC: 2 bytes
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Example for writing two registers, starting at 1, the value 6 and 8:

D o (] a A o

Field Hex Field Hex
Function 10 Function 10
Start address MSB 00 Start address MSB 00
Start address LSB 01 Start address LSB 01
Number of records MSB 00 Number of records MSB 00
Number of records LSB 02 Number of records LSB 02

Number of bytes 04
Record value MSB 00
Record value LSB 06
Record value MSB 00
Record value LSB 08

Function 17: Report Slave ID

This function is used to read the equipment description, firmware version and
its serial number.

Request:
Address: 1 byte O(broadcast)-127
Function code: 1 byte Ox11
CRC: 2 bytes
Answer:
Address: 1 byte 2-127
Function code: 1 byte 0x11
Number of bytes: 1 byte
Record values: N bytes
CRC: 2 bytes
Error:
Address: 1 byte 2-127
Error code: 1 byte 0x91
Exception code: 1 byte 01, 02,036 04
CRC: 2 bytes
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Example for reading team information:

Request: Answer:

Field Hex Field Hex

Address XX Address XX

Function 11 Function 11
Number of bytes XX
Run Indicator Status (ON) | FF
Information string XX

The team information string will have the following format:
Sifisa SFLINT-MODBUS V.01 S/N:123456789

For any question or doubt, further explanation on characteristics or particular
requirements of designs, please contact us at:

SIFISA Ingenieria Electrénica e Informatica, S.L.U.
Phone: 34 -983371029

34 - 692484525
E-mail: info@sifisa.es

The specifications and design of this product are subject to change without
notice, due to improvement.
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DECLARACION DE CONFORMIDAD
DECLARATION OF CONFORMITY

Nombre del fz’ﬂbrlcante. SIFISA S.L.U.

Manufacturer’s name:

C/Criba 17.

47193 - Cistérniga (Valladolid)
TIf: +34 983 371 029

e-mail: info@sifisa.es

CIF: B47328943

Direccion:
Manufacturer’s Address:

Declaramos bajo nuestra exclusiva responsabilidad la conformidad
del producto:
Declare under our sole responsibility the conformity of the product:

Luminancimetro SFLINT, modelos SFLINT-c y SFLINT-M
SFLINT Luminance Photometer, models SFLINT-c and SFLINT-M

al que se refiere esta declaracion, con las normas:
which this declaration relates to standards:

UNE-EN 61326: Material eléctrico para medida, control y uso en laboratorio.
UNE-EN 61010-1: Requisitos de seguridad de equipos eléctricos de medida,
control y uso en laboratorio. Parte 1: Requisitos generales.

de acuerdo con las disposiciones de la Directiva 2014/35/UE en
materia de seguridad de baja tension; de la Directiva 2014/30/UE,
sobre compatibilidad electromagnética; y la Directiva 2014/53/UE,
referente a equipos radioeléctricos.

in accordance with the provisions of Directive 2014/35/EU on low
voltage safety; Directive 2014/30/EU on electromagnetic
compatibility; and Directive 2014/53/EU on radioelectric equipment.

Valladolid, diciembre de 2024

En’i/-ique Manzano
SIFISA, S.L.U.
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