MINISTRY OF INDUSTRY, TRADE AND TOURISM 

NATIONAL INSTITUTE OF METROLOGY, STANDARDIZATION AND INDUSTRIAL QUALITY - INMETRO

Ordinance nº. 115 of June 29, 1998 

The President of the National Institute of Metrology, Standardization and Industrial Quality – INMETRO, exercising the powers conferred upon him, conferred by Law nº 5966 of December 11, 1973 and in view of the provisions of subparagraph "a" of sub-item 4.1 of the Metrology Regulation, approved by Resolution nº 11/88 of October 12, 1988, of the National Council of Metrology, Standardization and Industrial Quality – CONMETRO,

Whereas the speedmeters for automotive vehicles must meet minimum specifications in order to ensure their metrology reliability;

Considering the recommendations of the International Organization of Legal Metrology on subject widely discussed with the local manufacturers, associations and bodies governmental stakeholders, solves to establish this Ordinance with the following provisions:

Art. 1º Is hereby approved the Metrological Technical Regulation, attached to this Ordinance, establishing the conditions which must satisfy the speedmeters for automotive vehicles.

Art. 2º The speedmeters for automotive vehicles, manufactured in Brazil or imported, will be subjected to initial verification, from July 1, 1998, having as a prerequisite the pattern approval of its respective model.

§ 1 Shall be permitted continued use of the speedmeters for automotive vehicles, already installed and in use, provided  the maximum errors presented by these instruments, when in service, are kept within the limits set in the Metrological Technical Regulation, now approved.

§ 2 The manufacturing of the speedmeters for automotive vehicles will be accepted, with the characteristics of currently produced, until October 30, 1998.

Art. 3 The non-observance of rules of this Ordinance, as well as provisions of Metrological Technical Regulation, now approved, shall subject the violators to the imposition of penalties laid down in Art. 9 of Law 5966 of December 11, 1973.

Art. 4 This Ordinance shall enter into force upon its publication in the Union Official Journal. 

JULIO CESAR CARMO BUENO
President of INMETRO

METROLOGICAL TECHNICAL REGULATION REFERRED TO THE ORDINANCE INMETRO nº 115 OF 29 JUNE, 1998.

 1. OBJECTIVE AND SCOPE
1.1 This regulation aims to establish the minimum conditions that must satisfy the speedmeters for automotive vehicles, used in measurements involving the activities set forth in Section 8 of Resolution nº 11/88 of October 12, 1988 of the National Council of Metrology, Standardization and Industrial Quality – CONMETRO.

1.2 This regulation applies to doppler radars, speedmeters that use surface sensors and optical speedmeters, its related devices and accessories.

2. UNITS OF MEASUREMENT

2.1 For speed, kilometer per hour (km/h).

2.2 For time, the hour (h), minute (min) and the second (s).

3. DEFINITIONS

3.1 Automatic instrument: an instrument that does not require the interference of the operator in any stage of operation. 

3.2 Non-automatic instrument: an instrument that requires the operator control.

3.3 Speedmeter: instrument responsible for measuring the speed of automotive vehicles.

3.4 Fixed meters: speedmeter installed in a defined and permanent location.

3.5 Static meters: speedmeter installed in a stopped vehicle or in an appropriate support.

3.6 Mobile meters: speedmeter installed on a vehicle in motion that proceeds measurement along the track. 

3.7 Radar: speedmeter that, employing continuous waves in the range of microwave, transmits and receives, operating by the Doppler principle.

3.7.1 Portable radar: speedmeter, in which the microwave beam is manually directed along the road to achieve a target vehicle.

3.7.2 Fixed or static radar: speedmeter permanently installed or in an appropriate support in which the microwaves beam is directed at a known angle, on the road.

3.7.3 Mobile radar: speedmeter installed in a moving vehicle.

3.8 Meter which uses surface sensors: speedmeter whose sensing element is located under or over the road surface so that when a vehicle passes over this element, any change in its physical properties is produced, allowing the measurement of vehicle speed. 
3.9 Optical meter: speedmeter that uses beam of light in the visible or infrared spectrum.

3.9.1 Portable optical meter: speedmeter which consists of a single beam of light directed to a target vehicle. The reflected signal is detected and processed to determine the speed of the vehicle.

3.9.2 Fixed or static optical meter: speedmeter which consists of two or more light beams that are directed and detected by separate sensors, or reflected by other sensors on the surface of the highway, or by detected by a reflector built with this purpose. The speed is determined by measuring the time interval between interruption of the beams caused by the passage of the vehicle.

3.10 Indicating device: Indicates the speed of the controlled vehicle and, for instruments installed on moving vehicles, also indicates its own speed. 

3.11 Speed selector device: identifies the speeds over a predetermined value.

3.12 Recorder device: it allows the registration of the offending vehicle, either by photographic or 
electronic means.

3.13 Doppler effect: variation of frequency between the signal, emitted by the antenna of the instrument meter, and reflected by the vehicle under control, proportional to the speed of this vehicle.

3.14 Severity level: coefficient that characterizes the level of the factor or influence factors acting on the instrument.

4. METROLOGICAL REQUIREMENTS

4.1 The speedmeters should function normally and present measurements that comply with this regulation, when subjected to the following conditions:

a) Ambient temperatures from -10° C to 55° C.

b) Supply voltage from -10% to +20% of rated voltage in continuous current condition and from -15% to +10% for alternating current condition.

c) 8 KV of electrostatic discharge by contact and 15 KV by air, and frequency of repetition of 0.1 Hz.

d) Electromagnetic radiation field of 10 V/m at frequencies from 80 MHz to 1000 Mhz.

e) Transients in the supply line: for instruments supplied with alternating current the instrument will burst pulses, positives and negatives, with 15 ms of time durations and repetition time of 300 ms, consisting on 1KV amplitude pulses, rise time of 5ns and 50 ns pulse width with an impedance of 50 ohms.

- For instruments that use the power of the motor vehicle will be proceeded electrical transients tests according to ISO 7637-1.

f) relative humidity between 10% and 95%.

4.2 Maximum permissible errors

4.2.1 Maximum permissible errors in technical assessment model in the laboratory. 

a) For speedmeters with analog indication

± 1.5 km/h for the measurements up to 100 km/h

± 1.5% for measured values exceeding 100 km/h

The recorded information should not differ by more than 1 km/h from the displayed in the instrument.

b) To speedmeters with digital display

± 1 km/h for the measurements up to 100 km/h

± 2 km/h for the measurements above 100 km/h

The recorded information must match the instrument reading.

4.2.2 Maximum permissible errors in the technical assessment model in rated operation conditions. 

± 3 km/h for the measurements up to 100 km/h

 ± 3% for measured values exceeding 100 km/h

4.2.3 The maximum permissible errors on metrological checks in the speedmeters are shown in Table 1.

TABLE 1 - Maximum permissible errors

	Verification 
	Fixed or static Speedmeters
	Mobile Speedmeters

	
	
[image: image1.emf]≤

100km/h
	>100km/h
	
[image: image2.emf]≤

100km/h
	>100km/h

	Initial verification
	±3km/h
	±3%
	±5km/h
	±5%

	Subsequent verification
	±5km/h
	±5%
	±7km/h
	±7%


4.2.4 The maximum permissible errors for in-service measurement is ± 7 km/h, for speeds up to 100 km/h, and ± 7% for speeds above 100 km/h. 

5. TECHNICAL INFORMATIONS

5.1 The speedmeters, additional devices and accessories must be manufactured with materials of adequate strength and possess characteristics that ensures the stability of these instruments under normal conditions of use.

5.1.1 The different devices, used with the instrument, must be properly identified.

5.2 Codes, messages and expressions given on the indicating device should be identified in the operation manual.

5.3 The value of the scale should be a maximum of 1 km/h.

5.4 Any instrument must accompany your manual, in Portuguese, with description of installation and use, aiming the good performance of the instrument.

5.5 The automatic speedmeters should be equipped with automatic speed selector, allowing the previously adjust of the speed control.

5.6 The speedmeters should indicate the speed of the inspected vehicle and, for instruments installed on moving vehicles, also the speed of vehicle in which it is installed.

5.6.1 The measurement of the speed of vehicles should take place concomitantly.

5.7 When the speedmeter is used in a moving vehicle, it must only measure the speed of vehicles that approach or depart with the same direction of displacement of the vehicle in which the speedmeter is installed.

5.8 The speedmeter installed in a fixed place, should measure the speed of vehicles in their sense of displacement.

5.9 The speedmeter can be designed to measure speed in both senses of displacement.

5.10 The speedmeters shall be provided with on/off switch, voltage stability indicator and/or battery level indicator. 

5.11 The instrument must be designed with a self-diagnostic function, independent of the measurement circuits, that can determine the functions and the proper functioning of all circuits from input to output of the speedmeter.

5.11.1 The self-diagnostic function can be automatic, when the speedmeter is switched on, and should also be available for manual control.

5.11.2 When the instrument, in the self-diagnostic mode, activates a recording device, the device must identify clearly the test case.

5.11.3 The instruments using surface sensors are dispensed of self-diagnostic obligation.

5.12 The speedmeter must incorporate a device that allows a simulation mode of one or more representative speeds of measured speeds in practice.

5.13 Indicator devices with segmented digits must have all their segments tested to verify its full operation.

5.14 The speedmeter with attended operation should display the last measured speed until manually deleted.

5.14.1 It should not be possible to return to display some reading done before, when the display is erased.

5.15 The automatic speedmeter should be initialized in real traffic conditions, taking precautions of operation/ installation entailing a reliable measurement.

5.16 In speedmeters without a record device, the information must be legible for two operators simultaneously, under conditions of use.

5.17 The offending vehicle record must be clear and unambiguous in the recording device, attached to the speedmeter. 

5.17.1 The identification of the offending vehicle should be supplemented with the following information:

a) the instantaneous vehicle speed, in km/h

b) date, month and year

c) hour and minute 

d) identification of the location and its speed limit

5.18 The radars must meet the following requirements:

5.18.1 When two or more vehicles, with different speeds, enter in the measuring zone, the speedmeter should not provide measurement result.

5.18.2 The power of the main lobe emission must exceed at least 15 dB to side lobes, with a difference of at least 30 dB between the main lobe and the opposite lobe (rear lobe).

5.18.3 The angle formed by the radar's main lobe axis emission, installed in a fixed place, in relation to the road, should be checked by means of an appropriate device. This device should have an accuracy of at least half a degree (0.5°).

5.18.4 The theoretical speed, by function of frequency fd of the simulated Doppler signal, will be 
calculated by:
[image: image3.emf]
where,

λ = wavelength of the emitted wave 
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= incidence angle of the microwave beam

5.18.5 Attenuations on the radiated power signal of the speedmeter and up to its maximum reception, as well as limitations on the duration of transmission, should not cause error in measurement. 

5.18.6 The angle of transmitted radiation, for fixed or static radars, must be between 10° to 30° to the longitudinal axis of the road and should be clearly marked on the antenna.

5.18.7 In the portable radars the half width of the beam power should not exceed an angle of 24°. The first secondary lobe must be at least 20 dB below the main lobe, with a difference of at least 30 dB between the main lobe and the opposite lobe (rear lobe).

5.18.8 When the instrument is designed to operate inside a vehicle, the manufacturer must provide a means of verifying that the camera and antenna are properly aligned.

5.19 Additional devices and accessories can be connected to the speedmeters, considering that:

a) the perfect operation of the instrument is not affected

b) these devices are examined and type approved.

5.20 When a beeper device is used, it should be possible its attenuation or deactivation.

5.21 Optical portable speedmeters must be equipped with a aiming device, aligned with the light beam.

5.22 The power of the light beam (LASER) shall not exceed that specified in the class I, defined by British Standards Institution (BSI), nº7162, 1989.

6. MARKING 

6.1 Shall be sealed all elements where access can cause measurement errors or reduction of metrology safety.

6.2 Any speedmeter must provide suitable place for easy insertion and visualization of the verification marks.

7. COMPULSORY REGISTRATIONS

7.1 All identifications of the instrument must be written in Portuguese. 

7.2 The speedmeter shall present legibly and indelibly the following information:

a) brand or manufacturer's name;

b) the importer and the country of origin;

c) model name and number of manufacturing;

d) type approval number.

8. METROLOGICAL CONTROL
8.1 Type approval 

8.1.1 The speedmeters can not be sold or exposed for sale, without match the approved design, and without being approved in the initial verification.

8.1.1.1 The manufacturer or his legal representative must make available to the competent executor of metrological verification, the adequate means to the tests, if they are implemented at the manufacturer's or his legal representative.

8.1.2 Each type of speedmeter of each manufacturer must be submitted to procedure for type approval. Thus, the manufacturer or his legal representative must submit to INMETRO one (1) speedmeter prototype, in accordance with the model to be approved. 

8.1.3 The technical assessment of the model consists of the following major steps: examination of the documents, preliminary inspection and the prototype tests.

8.1.3.1 Examination of the documents: check if the documentation provided is complete and if the operation manual of the speedmeter includes the following information:

a) the principle of operation of the speedmeter;

b) block diagrams; 

c) technical specifications for operation;

d) information on the major causes of errors;

e) conditions, limitations and restrictions of the instrument.

8.1.3.2 Preliminary inspection: check if the model was constructed in accordance with the requirements in this regulation, in visual and functional tests, as well as quality of materials, identifications, clarity of identifications, registration requirements, characters indicators dimensions, operation of various operational devices.

8.1.4 Prototype tests

Tests will be conducted in laboratory  and in real traffic conditions. 

8.1.4.1 The antenna tests: check if the radiation pattern of the antenna, the stability of emitted wave frequency and, for speedmeters using Doppler effect, the stability of its output radiated power.

8.1.4.2 Testing the installation angle of the antenna: check if the installation angle of antenna, for speedmeters that uses the Doppler principle.

8.1.4.3 Speed simulation test: check the measurement accuracy for various speeds within the range of instrument reading.

8.1.4.4 Evidence of the reach of measurement: check the maximum distance that the instrument performs the measurement in accordance with this regulation.

8.1.4.5 Direction functioning device test: check the operation of the selection direction device of the measurement. 

8.1.4.6 Photographic record or video tests: check whether the indication reported is within the maximum permissible error, according to item 4.2.

8.1.4.7 Climate test: will be proceeded tests to determine the errors of indication depending on the temperature and humidity, according to the level of severity, listed in Table 2 below:

TABLE 2 - Climate tests 

	Test
	Cold test
	Reference test
	Damp heat
	Dry Heat

	Level of Severity
	2
	-
	2
	3

	Temperature (°C)
	-10
	20
	40
	55

	Humidity (%)
	-
	60
	93
	40


8.1.4.8 Voltage variation test: will be proceeded within the limits of full supply voltage tests, according to 4.1, b.

8.1.4.9 Electromagnetic compatibility test: the electromagnetic compatibility tests will be proceeded in accordance with the requirements of item 4.1, letters c, d, e.

8.1.4.10 Test under real traffic conditions: should be selected speeds from 30 km/h to the maximum allowed. For each speed will be performed at least 10 measurements in each direction.

8.1.4.11 Any changes in the components of the speedmeter will mean a new type approval obligation. 

8.1.4.12 The adaptation of any equipment, not provided in the approved model, will be only allowed with prior permission of the INMETRO.

8.1.4.13 The changes involving a modification of an approved model, shall not be made without the prior permission of INMETRO.

8.1.5 The maximum permissible errors admitted for tests on technical assessment of the model are those provided in subparagraphs 4.2.1 and 4.2.2 of this Regulation.

8.2 Initial verification

8.2.1 It is the responsibility of the manufacturer or importer, the presentation of the instrument for initial verification, at an appropriate place designated by the responsible metrological authority.

8.2.2 The initial verification consists of: 

a) the conformity of the instrument to the type approved;

b) speed simulation test.

8.2.2.1 Speedmeters that is affected by the way it is installed will be subjected to a metrological verification before putting into use, consisting of:

a) confirmation of correct installation and adjustment of the instrument

b) test in real traffic conditions. 

8.2.3 The maximum permissible errors in initial verifications are provided in subsection 4.2.3 of this Regulation.

8.3 Periodic verifications

8.3.1 The periodic verifications are mandatory and will be made annually.

8.3.1.1 In periodic verifications, the following tests shall be proceeded:

a) general inspection to see if the instrument retains the unique characteristics of manufacturing and is in agreement with other regulatory requirements;

b) test in real traffic conditions

c) speed simulation test.

8.3.1.2 It is the responsibility of the holder of the instrument, the presentation of the instrument for periodic verification.

8.4 Verification after repair
8.4.1 Whenever there is a repair, modification of the surface sensor, or disruption of INMETRO seal mark, the instrument should be subjected to verification after repair.

8.4.1.1 The verification after repair will be proceeded in accordance with the requirements listed in item 8.3.1.1

8.4.1.2 It is the responsibility of the holder of the instrument to submit request to verification after repair.

8.5 Any speedmeter is subject to metrological inspection.

8.6 The maximum permissible errors in any periodic verification or verification after repair are provided in subsection 4.2.3 of this Regulation.

8.7 The maximum permissible errors in the metrological inspection are specified in item 4.2.4 (maximum permissible errors for in-service measurement). 

9. TERMS OF USE

9.1 Each speedmeter should keep the construction, operational and metrological characteristics of the type approved, and with its elements and devices in perfect conditions for storage and operation. 

9.1.1 All the mandatory information, units, symbols, legends and indications must be presented clearly and easily readable.

9.1.2 The characters of information must remain aligned, perfectly legible and not presenting partial or total failures. 

9.2 It is the responsibility of the holder of the instrument to ensure its proper maintenance, through licensees firms of the installation and repair services.

9.3 The verification marks and seals must be kept in perfect conditions.

10. GENERAL PROVISIONS

10.1 Speedmeters for automotive vehicles currently in use, that does not have their type approved, can continue to be used, provided they meet the requirements presented in Section 8.6 of this RTM.

10.2 Refurbished speedmeters for automotive vehicles must be subjected to a new metrological verification by the competent metrological organ and comply with the requirements of item 8.6 of this RTM. 

10.3 The firms authorized to perform the maintenance and repairs should require the presence of technicians of INMETRO, for the required inspection of their facilities and for approving their test benches.

10.4 For the purposes of this RTM the importer resembles the manufacturer.
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