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VOLTAGE MEASUREMENT POLICY

This policy outlines procedures for measuring electrical voltages by qualified individuals and provides a description of the devices utilized to perform this function.

This document is to assist in developing the SOP(s) for a particular task.

SAFETY VOLTAGE MEASUREMENT

Safety voltage measurement actually involves measuring for no voltage. Instruments used for this purpose only need be accurate enough to determine whether or not voltage is present. 

A safety related voltage measurement is required to ensure that a circuit is de-energized. The measuring instrument must be checked both before and after the actual circuit is measured. This ensures that a zero reading is, in fact zero and not caused by a malfunctioning instrument. This before-and-after measurement process is called the three step process.

Three Step Process:

Step 1: TEST: The measuring instrument should be applied to a “like voltage” source that is known to be energized. Ideally this source would be the power circuit that is being worked on.  However, this is not always possible because an energized source is not always readily available especially at medium voltages and higher. When a voltage source is not available an alternate source must be found to verify the measurement instrument.

Step 2: CHECK: The instrument should then be used to actually verify the presence or absence of voltage in the circuit.

Step 3: RETEST: Retest the instrument on the same energized source as used in step 1 to ensure a zero energy state.

Manufactures often provide alternative means to check their instruments in the field. Some provide low voltage positions on their instruments. For instance, the instrument may be placed in a low voltage tap position and the head placed close to a live circuit such as a 120 volt receptacle. Test devices may also be used that plug into the measuring instrument or create a voltage high enough to verify correct operation of the measuring instrument. In the end, however, the best way to test an instrument is to check it on a known energized source using the scale position that will be used for the actual measurement.

VOLTAGE MEASUREMENT INSTRUMENT SELECTION
Voltage level:

The instrument must be rated and capable of withstanding the voltage of the circuit which is to be measured.

Application location:

Some instruments are designed for outdoor use only and should not be used in metal-clad switchgear. Always check the manufacturer’s information to ensure that the instrument is designed for the location in which it is being used.

Internal short circuit protection:

Industrial grade, safety rated voltage measuring instruments are equipped with internal fusing and/or high resistance elements which will limit short circuit current in the event the instrument fails internally. Tripping or opening these protective elements is one of the reasons the instrument must be rechecked for proper operation after a safety measurement has been made.

Sensitivity requirements:

The instrument must be capable of measuring the lowest nominal voltage that might be present in the circuit, which is being measured.

Circuit loading:

If the instrument's internal resistance is high compared to the system resistance, the voltage across the meter will be very close to the actual system voltage. If the instruments resistance is very low compared to the system resistance, the instrument will read a lower voltage than actually exists.

INSTRUMENT CONDITION

Inspection of the measuring instrument is the responsibility of the user and is vital to safe operation.

Case physical condition:

The case must be free of breaks, cracks or other damage that could create a safety hazard or misoperation.

Probe exposure:

Modern instrument probes have spring-loaded sleeves, which cover the probes until forced back. Make certain only the minimum amount of probe required to perform the job is exposed.

Lead insulation quality:

Carefully inspect the lead insulation to make certain it is not damaged.

Fusing:

Accessible fuses should be checked for proper rating, size and correct installation.

Operability:

Before each use the instrument should be checked to make certain it is physically operable.

CHECK-LIST for LOW VOLTAGE MEASURING EQUIPMENT

· The instrument shall be certified for use in electric power systems.

· Leads shall be of proper design.

· Leads shall be permanently secured to the instrument or designed with insulating connectors.

· Probes shall be fully insulated with minimum metallic exposure.

· Lead and Instrument insulation shall be rated for the voltage level of the circuits to be measured.

· Instruments shall contain internal fusing capable of interrupting fault current if a short circuit occurs.

· Instruments shall be high resistance measurement types to minimize arcing at probe tips.

Using voltage transformers for voltage measurements:

Many power systems are equipped with step down voltage transformers which are used for metering and telemetering purposes. Measuring instruments rated for higher voltage classes are not always readily available. Because of the lower voltage, workers may wish to measure the secondary winding voltage to verify whether the primary's circuits are energized or de-energized. Such transformers may be used for safety related voltage measurements under the following conditions.

· The transformers may be visually traced and are known to be connected to the system where the exposure will occur.

· The transformers are located close to the part of the system where exposure will occur.

· The transformer secondary must be measured before the circuit is de-energized as well as after. This verifies that the transformer fuses are not blown--resulting in an erroneous zero voltage reading.

· A safety ground is applied to the primary circuit of the transformer after the measurement but before personnel contact occurs.

NOTE: Green ground tags must be placed on the appropriate isolation switches when safety grounds are installed on the current carrying conductors.

USING PANEL METERS FOR VOLTAGE MEASUREMENT

Panel meters may be used as a general indication of system energization. They shall not be used for safety related voltage measurements.

HOW TO MEASURE

Preparation:

The appropriate personal protective equipment in accordance with PDMI BEST policy 98-001 shall be worn before voltage measurement begins. 

The area shall be cleared of unnecessary personnel. This will prevent their exposure to arc and blast if a problem occurs. The panel, doors or access means should be opened to expose the conductors being measured. Place the measuring instrument in a convenient location where it may be easily read without requiring that you reposition your body.

When making medium voltage measurements with an instrument connected to hot sticks, be certain that the hot stick is not in contact with your body. The leads should be kept at a minimum length while performing the measurements. The leads should be spooled to eliminate the creation of a large loop. The person reading the measuring instrument should take control of the movements of the test leads.

Measurement:

Verify voltage levels present by way of equipment labeling, drawings or other means are within ratings of test instrument.

After all preparations are made and safety equipment is in place, the measuring instrument should be applied to the conductors. If a measurement to ground or neutral is being made, one lead should be connected to the ground or neutral conductor first and then the phase connection made. When measuring two phase conductors the order of connection is unimportant. If a proximity tester is used it should be moved gradually toward the conductor until it indicates or until the conductor is touched.

MEASURING INSTRUMENTS

Proximity Testers:

Proximity testers do not require actual metal to metal contact to detect voltage. They rely on an electro-static field established by the electric potential to indicate the presence of voltage. Proximity testers will indicate voltage through insulation. Proximity testers will not indicate the presence of voltage on shielded cable or direct current circuits. Proximity testers are not accurate and do not indicate the actual level of voltage present. Rather they indicate the presence of voltage by the illumination of light and/or the sound of a buzzer.

Contact Testers:

Contact Testers make metal-to-metal contact with the circuit being measured. These testers may be simple indicators, but more often they are equipped with an analog or digital meter which indicates actual voltage level.

Solenoid Tester:

These instruments are used for voltages up to 600 VAC and VDC. They operate by energizing a spring loaded solenoid plunger connected to an indicator which aligns with a voltage scale. The leads are prone to arcing in this type of instrument and may have low enough impedance to discharge capacitor trip devices or pass enough current to energize control circuit devices. 

Digital Multimeter:

Such instruments often have ranges higher than 1000 volts: however use of these devices for measurement above 600 volts is not recommended. Special equipment and procedures are required for measurements above 600 volts. Refer to equipment manuals prior to making measurements above 600 volts.

Phasing Sticks:

These instruments are composed of two high resistance elements in series with an analog instrument. These are used for high voltage testing are not intended to provide an accurate voltage measurement.

TRAINING

Task training shall be provided for all those required to become a qualified individual in the use of voltage measuring instruments. (See Table) When will the task codes be added?
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