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	INSPECTION  PROTOCOLS  FOR

ELECTRICAL  OUTLET  EFFICIENCY  TESTING


PURPOSE - The Electrical Outlet Efficiency Test (EOET) is performed to help identify electrical miswirings in the 120 volt system.  The tests performed and the equipment used is described in detail below.  Electrical miswirings are a major cause of building fires and personal injury.  Identifying miswirings and having them corrected will help to improve the overall safety of the 120 volt portion of the electrical system. All repairs should be performed by a licensed electrician due to the difficulty of evaluating, troubleshooting, and repairing electrical circuits.
	STANDARDS OF PRACTICE


STANDARDS OF PRACTICE - The Electrical Outlet Efficiency Test (EOET) protocols are an extension of the standard home inspection protocols from the Standards of Practice of the American Institute of Inspectors®. The “Code of Ethics” and the “Electrical” sections of the American Institute of Inspectors® Standards of Practice should be adhered to as part of the EOET. These standards are as follows.
	A.I.I.  CODE  OF  ETHICS


CODE OF ETHICS of the American Institute of Inspectors®, Inc.

The PHILOSOPHY required for success in the inspection industry is embodied in our Code of Ethics to which all members subscribe.

1.1 Members SHALL discharge their duties with fidelity to the public, their clients, and with fairness and impartiality to all.

1.2 Every effort SHALL be made to avoid a conflict of interest. The member shall have absolutely no vested interest in the outcome of the report. The inspection may not be used as a vehicle to deliberately obtain additional work in another field. 

1.3 A.I.I.TM Certified Inspectors shall NOT overly scrutinize the property. The purpose of an A.I.I. Certified Inspection is to objectively state the conditions of the property so that the buyer can validate the purchase decision.

1.4 An A.I.I.TM Certified Member's inspection SHALL address the "Durability" and "Serviceability" of the components of a property as outlined in the A.I.I.TM Report Forms; and shall NOT be used to determine the "Desirability" or value of a property.

1.5 All members agree to submit to binding arbitration any disputes concerning the practice of their profession.

1.6 A member will NOT disclose any information concerning the results of the inspection without the approval of the client. A member shall NOT accept compensation from more than one interested party for the same service.

1.7 A member shall NOT accept nor offer commissions or allowances, directly or indirectly, from other parties to induce referrals or reciprocity in the practice of their business.

1.8 Members SHALL always advertise and seek business according to the A.I.I.TM Advertising Guidelines.

1.9 A member SHALL execute work in conformity with federal, state, and local laws, maintain all necessary licenses and qualifications, and refuse to be a party any action that violates these regulations.

1.10 Members SHALL make every effort to uphold, maintain, and improve the professional integrity, reputation and practice of the inspection industry.
	A.I.I.  ELECTRICAL  STANDARDS  OF  PRACTICE


8.0 SYSTEM: Electrical

8.1 The inspector SHALL observe and report on:

A. Service entrance conductors condition.

B. Service equipment, grounding equipment, main over-current device, main and distribution panels.

C. Amperage and voltage ratings of the service.

D. Branch circuit conductors, their over-current devices, and the compatibility of their amp capacities and voltages.

E. The operation of a representative number of installed lighting fixture, switches and receptacles located inside the house and garage, and on its exterior walls.

F. The polarity and grounding of all receptacles within six feet of interior plumbing fixtures, and all accessible receptacles in the garage and attached to the exterior.

G. The operation of Ground Fault Circuit Interrupters (GFI).


8.2 The inspector SHALL:

A. Identify:
1. Service amperage and voltage

2. Service entry conductor condition, if visible

3. Service type as being overhead or underground

4. Location of main and distribution panels.
B. Report any observed aluminum branch circuit wiring.
8.3 The inspector is NOT required to:

A. Insert any tool, probe or testing device inside the panels.

B. Test or operate over-current devices except Ground Fault Circuit Interrupters.

C. Dismantle any electrical device or control other than to remove the covers of the main and auxiliary distribution panels.

D. Observe or report on:
1. Low voltage systems

2. Alarm systems

3. Intercom systems
	ELECTRICAL OUTLET EFFICIENCY TEST



EOET.1 The inspector SHALL observe and report on:

A. The operation of all accessible outlet receptacles located inside the house and garage, and on its exterior walls.

B. The polarity and grounding of each accessible outlet receptacle.
C. The blade tension of each accessible outlet receptacle.

D. Excessive voltage drop of each accessible outlet receptacle.

E. Excessive line voltage of each accessible outlet receptacle.

F. Excessive ground to neutral readings of each accessible outlet receptacle.

G. Excessive ground impendence readings of each accessible outlet receptacle.

H. The operation of all accessible Ground Fault Circuit Interrupters (GFCI).

I. The operation of all accessible Arc Fault Circuit Interruptors (AFCI).

EOET.2 The inspector is NOT required to:

A. Insert any tool, probe or testing device inside the panels.

B. Test or operate any over-current device except Ground Fault Circuit Interrupters and Arc Fault Circuit Interrupters.

C. Dismantle any electrical device or control other than to remove the covers of the main and auxiliary distribution panels.

D. Move any furniture or personal belongings in order to gain access to the outlet receptacles.
E. Unplug any items to gain access to the outlet receptacles.
	ELECTRICAL  OUTLET  EFFICIENCY  TEST  EQUIPMENT


POLARITY VERIFICATION: A variety of tools are used to determine the wiring of the outlet receptacles. The most common tools used are: The industry standard 3 light tester; The two-probe neon circuit tester; The voltage sensor; The advanced wiring and circuit analyzers.

FALSE GROUND TEST: SureTest ST-D1 and/or 61-155 Digital Wiring Analyzers or their equivalent.

LINE VOLTAGE TEST: SureTest ST-D1 and/or 61-155 Digital Wiring Analyzers or their equivalent.

15 & 20 AMP LOAD VOLTAGE DROP: SureTest ST-D1 and/or 61-155 Digital Wiring Analyzers or their equivalent.
GROUND-TO-NEUTRAL VOLTAGE: SureTest ST-D1 and/or 61-155 Digital Wiring Analyzers or their equivalent.
GROUND IMPEDANCE TEST: SureTest ST-D1 and/or 61-155 Digital Wiring Analyzers or their equivalent.
GFCI TEST: SureTest SureTest ST-D1 and/or 61-155 Digital Wiring Analyzers or their equivalent. The built-in manual "TEST" button was used to test the GFCI units. Using the built in "TEST" button was combined with a SureTest STD1 and/or 61-155, 3 prong, or two probe neon tester to verify the condition of the tripped circuit.

BLADE TENSION TEST: Daniel Woodhead Receptacle Tension Tester model 1760 or its equivalent. 
	ELECTRICAL  OUTLET  EFFICIENCY  TEST  DESCRIPTIONS


POLARITY & GROUNDING VERIFICATION – PASS = Outlet is correctly wired. The most common electrical receptacle miswirings include: 1) Open Ground, 2) Reversed Polarity, 3) Open Hot, 4) Hot Ground Reversed, 5) Open Neutral. 

1) OPEN GROUND - Open ground conditions typically occur when the receptacle is wired with either a failed ground wire connection, or with no ground wire at all.  Receptacles with open ground should have the circuit evaluated and repaired by a licensed electrician.

2) REVERSED POLARITY - Reversed polarity conditions typically occur when the receptacle is wired with the hot and neutral wires reversed.  Reversed polarity can compromise the grounding of an appliance and cause some electrical equipment to operate improperly.  Receptacles with reverse polarity should have the circuit evaluated and repaired by a licensed electrician.

3) OPEN HOT - Open hot conditions typically occur when the receptacle is wired with a failed hot wire connection.  Receptacles with an open hot should have the circuit evaluated and repaired by a licensed electrician.

4) HOT/GROUND REVERSED - Hot/ground reversed conditions typically occur when the receptacle is wired with the hot and ground wires reversed.  Hot/ground reversal is a rare condition that is very unsafe because it can cause shock or electrocution just by touching the case of a metal appliance. Receptacles with the hot/ground reversal should have the circuit evaluated and repaired by a licensed electrician.

5) OPEN NEUTRAL - Open neutral conditions typically occur when the receptacle is wired with a failed neutral wire connection. Receptacles with an open neutral should have the circuit evaluated and repaired by a licensed electrician.
BLADE TENSION TESTING - PASS = Tension greater than 4 ounces - The blade tension test was developed to have a method of quantifying the degree of sloppiness of plugs in a receptacle.  Most people have experienced plugging an item into a receptacle and having the plug either fall out or easily work its way loose.  The first point of wear in a receptacle is usually the tension of the spring contacts that grip the blades of a plug.  Poor spring contact can result in overheating and the risk of fire.  The blade tension test identifies receptacles with worn spring contacts.  Receptacles not having acceptable blade retention when tested with a retention tester should be replaced with a new receptacle (National Fire Protection Association 73.2.9.8).  Tension readings above 4 ounces indicate a serviceable receptacle that plugs should fit into securely.
FALSE GROUND TEST – PASS = No false ground reading is identified - False ground is defined as a short between the ground and neutral wires very close to the receptacle. Sometimes on older homes the 2-prong receptacles are replaced with 3-prong receptacles to accommodate 3-prong plugs. A short placed between ground and neutral on the back of the receptacle will test and appear to be a normal 3-wire circuit with standard outlet testers, yet this bootleg ground does not provide any real grounding protection.  False grounds are not limited exclusively to older homes.  False grounds can be a shock hazard downstream and should be repaired immediately.  Any receptacle readings that identify a false ground condition indicates that further circuit investigation/repair is needed by a licensed electrician.

   PLEASE NOTE:  False positive results can occur when the receptacle is located within 15 feet of the neutral-ground bonding point at the panel, or if conduit is being used as the ground conductor.

VOLTAGE DROP TEST – PASS = 5% or less - The voltage drop measurement is tested under a full 15 and 20 ampere load without interruption to equipment on the circuit. The National Electrical Code recommends 5% as the maximum voltage drop for branch circuits for reasonable efficiency (NEC article 210-19. FPN 4).  Any readings  higher than 5% indicates that further investigation/repair is needed by a licensed Electrician.

   PLEASE NOTE: Most homes have at least one outlet with a voltage drop reading between 5% and 10%.  Readings in this range are questionable and although not excessive, they should still be further evaluated by a licensed Electrician.

   At what % voltage drop does a circuit become hazardous? It is difficult to say at what point excess voltage drop will cause a fire, because it depends on how much current is flowing through the high resistance connection, what is the resistance of that connection, and because many factors must be considered regarding at what point ignition will occur.  Therefore, the standard used for our voltage drop testing protocol is the less than 5% recommended by the National Electrical Code.  In the report they will be reported with "CAUTION". 










   Excessive voltage drop measurements are typically caused by any of the following: 1) Too much load on the branch circuit; 2) Too many outlets on the branch circuit; 3) The diameter of the wiring is too small for the length of the circuit. To troubleshoot this condition the Electrician will typically: 1) Check and tighten the connections at the receptacles; 2) Clean any corroded wires; 3) Replace the outlet or switch; 4) Replace the circuit breaker.
LINE VOLTAGE TEST – PASS = 108 to 132 volts - The line voltage measurement is considered acceptable if it is between 108 and 132 volts on the 120 VAC circuit.  If the receptacle fails the line voltage measurement test, then the voltage drop test results will also fail.  Any readings lower than 108 volts or higher than 132 volts indicate that further
investigation/repair is needed by a licensed Electrician. High/Low Line Voltage Re typically caused by any of the following: 1) Too much load on the circuit; 2) Poor connections at the receptacle; 3) Supply voltage is too high/low.  To troubleshoot the condition the Electrician will typically: 1) Check the receptacle connections to verify that they are both clean and tight; 2) If that doesn't resolve the condition and there are no other obvious flaws, then the power company should be consulted.
GROUND-TO-NEUTRAL TEST – PASS = Less than 2 volts - Ground-to-neutral voltage results from current flowing in the neutral conductor from other equipment on the circuit. High ground-to-neutral voltage indicates that the circuit may be loaded near its capacity or the neutral conductor may be shared or carrying harmonic distortion. A reading of less than 2 volts usually indicates a usable outlet. An excessive ground-to-neutral voltage may result in inconsistent or intermittent equipment performance.  Any readings higher than 2 volts indicate that further investigation/repair is needed by a licensed Electrician.
   Excessive ground to neutral voltage measurements greater than 2 volts typically is caused by current flowing to the neutral conductor.  To troubleshoot this condition the licensed electrician will typically: 1) Locate and repair the source; 2) Install a surge suppressor.
GROUND IMPEDANCE TEST – PASS = .25 Ohms or less - The ground impedance measurement is obtained by simulating 15 amperes from hot to ground to ensure that the resistance is less than .25 Ohms.  This test cannot be performed if there is an open ground condition at the receptacle. Any readings higher than 1 Ohm indicates that further investigation/repair is needed by a licensed Electrician.  This test is not performed on GFCI receptacles.
   Excessive ground impedance greater than .25 Ohms are typically caused by  a loose ground connection.  To troubleshoot this condition the Electrician will typically: 1) Check and tighten ground connections; 2) clean any corroded wires.
GFCI TEST - PASS = GFCI outlet or breaker trips - The Ground Fault Circuit Interrupter (GFCI) test is performed by manually depressing the built-in test button on the AFCI protection breaker.  A functional GFCI will disconnect the power. This test cannot be performed if there is an open ground condition at the receptacle. 
The GFCI is a safety device which helps to prevent shock and electrocution.  The device monitors the difference between the current flowing through the hot and neutral wires of a receptacle.  If there is an imbalance greater than 5 milliamps, the current will be cut off in less than a second.  GFCI protection is recommended on building exteriors, in garages, on kitchen countertops, within 6 feet of sinks and wet bars, in bathrooms, in crawl spaces, and in an unfinished basement. Any GFCI that does not trip indicates that further investigation/repair is needed by a licensed Electrician.
   Failure of a GFCI to trip is typically caused by the following: 1) GFCI may be installed incorrectly; 2) GFCI may be defective.  To troubleshoot this condition the electrician will typically: 1) Check for correct connections; 2) Replace the GFCI outlet or breaker.
AFCI TEST - PASS = AFCI protection breaker trips - The Arc Fault Circuit Interrupter (AFCI) test is performed by manually depressing the built-in test button on the AFCI protection breaker.  A functional AFCI will disconnect the power. 
   The AFCI is a newly designed safety device which helps prevent fires.  The device monitors the wiring in bedroom circuits.  In the event of an arc fault it trips automatically.  A unit that fails to trip or reset will typically be replaced by a licensed electrician.  AFCI protection is so new that the technology is still being improved by the manufacturers.  As time goes by they will become more common place and retrofitting them into older structures will also become common place.  For now, they are only found in newer structures.
ESTIMATED LOAD TEST – Over Zero = Non-dedicated circuit - OPTIONAL TEST (Vacant Homes Only) - The estimated load on line measurement test will help to identify if an outlet is on a dedicated circuit.  Any reading above zero confirms that the receptacle under test is NOT on a dedicated circuit.  A zero reading can mean either that the receptacle is on a dedicated circuit, or that nothing else is currently drawing power on the circuit.  Most items do not require dedicated circuits, but some motors or sensitive electronics require dedicated circuits to operate as designed
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