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Tech Note: High Voltage Awareness Care Points

Tech Notes are announcements that help to communicate new information about Tesla Service. These instructions
assume knowledge of motor vehicle and, if applicable, high voltage electrical component repairs, and should only be
executed by trained professionals. Tesla assumes no liability for injury or property damage due to a failure to properly
follow these instructions or for repairs attempted by unqualified individuals.

This Tech Note supersedes TN-15-92-003 R7, dated 5-Sept-23. This revision, R8, adds information for High Voltage
Awareness Placards. Each content change is marked by a vertical line in the left margin. Discard the previous version and
replace it with this one.

For safety, always follow these general care points when working on Tesla vehicles, associated High Voltage (HV)
components, or service equipment.

A WARNING: Personnel are required to complete all available Tesla Service High Voltage Awareness training courses
before diagnosing, repairing, or replacing any high voltage components.

A WARNING: All repair and operating instructions should be reviewed and understood before working on Tesla
vehicles, associated components, or associated repair equipment.

A WARNING: Assume that high voltage is present at all times when working on a Tesla vehicle, associated high
voltage components, or associated high voltage test equipment until proven otherwise. Be aware that energy states
can change during testing, so err on the side of caution.

A WARNING: Always wear High Voltage (HV) gloves and safety glasses when handling any high voltage component,
including test equipment. Before each use, test gloves using an authorized glove tester and verify that the testing
date on the gloves has not expired.

A WARNING: Always have an electrical safety hook in the area when working with HV components. Electrical safety
hooks are used to remove an injured person from a live high voltage circuit without risking additional injury.

A WARNING: Make sure that there is no metal on your person (remove watches, belts, jewelry, identification badges,
etc. and check pockets) when working on a Tesla vehicle, associated high voltage components, or associated high
voltage test equipment.

A WARNING: Use a high voltage digital multimeter to check for the presence of high voltage on both sides of the
connector every time a high voltage connector is disconnected.

A WARNING: High voltage is present on battery recovery chargers whenever the HV LEDs are lit. However, indicators
and LEDs can fail. Do not assume that if an LED is not lit no high voltage is present. Assume high voltage is present
at all times until proven otherwise by use of a multimeter.
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A WARNING: Obey all instructions when using test equipment or servicing a Tesla vehicle or associated high voltage
components. If repair instructions are not clear or if there are any questions about how to use the test equipment,
escalate a Toolbox session before proceeding.

WARNING: If any test equipment fails to operate as expected, do not attempt to diagnose or repair the vehicle.
Follow the appropriate lock out — tag out procedure for the equipment, notify your manager.

A WARNING: When using test equipment, make sure that all cables are connected before turning equipment on or
otherwise initiating use.

E NOTE: The preceding care points are general in nature and are not the only items to be aware of when working with
high voltage components. Refer to the course Tesla Service High Voltage Awareness from the Tesla Academy for
further information.

Electrical Safety Hook Specifications

A WARNING: Mobile Service technicians are not equipped with an electrical safety hook. Procedures that are deemed
suitable for Mobile Service technicians to perform do not require an electrical safety hook or a second individual present.
Mobile Service technicians should never perform a procedure that is not explicitly marked as being Mobile Service
capable.

An electrical safety hook (Figure 1) is used to remove an injured person from a live high voltage circuit without risking
additional injury.

Figure 1

Each Tesla Service Center or Tesla Approved Body Shop must have an electrical safety hook in a location that is known
to all technicians and near the areas of the facility in which HV repairs are performed. Depending on the size and layout of
the facility, it might be necessary to have more than one electrical safety hook.

The electrical safety hook must be at least 6 feet (1.83 m) in length and meet the requirements of ASTM F711-89, as well
as any other local or national requirements. According to ASTM F711-89, electrical safety hooks must withstand the
following minimum tests:

o For electrical safety hooks made of fiberglass-reinforced plastic: 100,000 volts per foot of length (3,281 volts
per centimeter of length) for 5 minutes.

e For electrical safety hooks made of wood: 75,000 volts per foot of length (2,461 volts per centimeter of length)
for 3 minutes.

Electrical Safety Hook Inspection Procedure

Wipe each electrical safety hook clean and visually inspect it for defects each day. If any defect that could adversely affect
the insulating qualities or mechanical integrity of the electrical safety hook is present after cleaning (such as a crack in the
plastic or wood, or a deterioration of the coating on the steel hook), remove the electrical safety hook from service and
replace.
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HV Glove Storage Requirements

HV gloves should always be stored in the original packaging, and inside a storage box or bag to prevent damage. Make
sure that the gloves are lying flat, not bent or folded. Store HV gloves away from heat and avoid prolonged exposure to
direct sunlight. The ideal temperature range for HV glove storage is 50—70°F (10-21°C).

HV Glove Inspection Procedures

A WARNING: Always wear High Voltage (HV) gloves and safety glasses when handling any high voltage component,
including test equipment. Before each use, test gloves using an authorized glove tester and verify that the testing
date on the gloves has not expired.

E NOTE: Mobile Service technicians must have Tesla-approved outer protection gloves and insulated rubber gloves that
have been properly inspected before deploying to a Service appointment that might require working with high voltage
components or testing equipment.

E NOTE: In certain regions, composite gloves are available. These provide both electrical insulation protection and
mechanical protection. Outer protection gloves are not required when using composite gloves. In all other situations, outer
protection gloves must be used.

A typical Tesla-approved HV glove kit includes outer protection gloves and insulated rubber gloves (Figure 2).
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Figure 2
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Inspect HV gloves before each use:

e Make sure that the gloves fit properly. The insulated rubber HV gloves must extend a minimum of 1 in (25 mm)
beyond the outer protection gloves (Figure 3).

Figure 3

e Make sure that the gloves have not expired:

o NA: HV gloves can be used up to 12 months after the testing date printed on the glove, but only 6 months
after first use even if the gloves are still within the 12 month period. After either 12 months from the printed
date or 6 months after first use, the gloves must be replaced with new gloves or recertified using a Tesla
approved vendor. Gloves must also be recertified after use without outer protection gloves. An air leak test is
not sufficient.

o EMEA Class 0 (1000V) High Voltage gloves have no expiration date and may be used if they pass the pre-
use assessment and the periodic inspection.

o APAC: Follow the expiration date stated by the HV glove manufacturer, and:
= Chinaonly: Test the gloves every 6 months according to GB/T 17622.

o Perform an air check before every use and immediately following any incident that can reasonably be suspected
of having caused damage.

o North America and APAC: A bellows pump or inflator bulb pump should be used to perform the air check, if
available. If neither of these testers is available, a roll-up tool can be used.

o Europe: A bellows pump should be used to perform the air check.

e Inspection procedures are outlined in the sections below; refer to the vendor’s provided documentation for
additional guidance.

A WARNING: Never attempt to repair a damaged glove. Damaged or expired gloves must be discarded immediately.
A WARNING: Never use HV gloves that do not fit properly.

A WARNING: Do not wear leather outer protection gloves alone for protection against electric shock. Serious injury or
death could result. Always wear rubber insulated gloves under outer protection gloves.

A WARNING: While wearing HV gloves, avoid handling sharp objects when possible.

A WARNING: Both rubber HV gloves must pass an air check before each use. If either glove does not pass the air
check, both gloves must be discarded (refer to the “Discarding Insulated Rubber HV Gloves” section of this
document).

TN-15-92-003 R8 T=ESLA Page 4 of 9



Performing an Air Check Using a Bellows Pump

A typical bellows pump glove inflator kit includes a pump assembly and a retaining strap (Figure 4). The bellows pump
might look different based on the Service Center’s location. Contact the local EH&S representative for additional details.

Figure 4

To perform an air check using a bellows pump:
1. Place the glove over the opening of the pump assembly.
2. Firmly wrap the provided retaining strap around the glove to secure it to the pump assembly.

3. Press the bellows down evenly on a flat, even surface to push air into the glove. The glove inflates and retains air if
there are no leaks (Figure 5).

E NOTE: Keep the HV gloves inflated for at least 60 seconds to ensure that there are no leaks.

HV glove

Retaining
strap

Bellows

Figure 5

4. Toremove the glove, release the retaining strap and remove the glove from the pump assembly.
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Performing an Air Check Using an Inflator Bulb Pump

A typical inflator bulb pump testing kit includes an inflator assembly with an inflator bulb, air valve, and air hose (Figure 6).
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Figure 6

To perform an air check using an inflator bulb pump:

1. Place the glove over the opening of the inflator assembly. Close the air release valve on the hose by turning it
clockwise until finger tight.

2. Squeeze the inflator bulb to pump air into the HV glove (Figure 7). The glove inflates and retains air if there are no
leaks (Figure 8).

E NOTE: Keep the HV gloves inflated for at least 60 seconds to ensure that there are no leaks.

A

Figure 7 Figure 8
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3. To remove the glove, release the air pressure by turning the air valve counter-clockwise and remove the glove from
the inflator assembly.

Performing an Air Check Using a Roll-Up Tool

North America and APAC only: A roll-up tool can be used to test gloves if neither a bellows pump nor inflator bulb pump
is available.

To perform an air check using a roll-up tool:

1. Slide the open end of one glove through the two prongs of the roll-up tool (Figure 9).

Figure 9
2. Roll the tool toward the fingers of the glove to capture air.

3. Hold the tool in place with your finger and inspect the glove for air leaks (Figure 10).

El NOTE: Keep the HV gloves inflated for at least 60 seconds to ensure that there are no leaks.

Figure 10

TN-15-92-003 R8 T=5LnRA Page 7 of 9



Discarding Insulated Rubber HV Gloves

A WARNING: Never attempt to repair a damaged glove. Damaged or expired gloves must be discarded immediately.
If an insulated rubber HV glove becomes damaged (for example, leaks air or is cracked or cut) or expires:

1. Mark both gloves with a visible “X” on the palm of each glove near the cuff opening (Figure 11) to ensure that no one
accidentally uses damaged or expired gloves.

El NOTE: Use a colored marker or paint pen that contrasts with the color of the glove and ensure that the marking
is visible.

Figure 11

2. Discard both gloves.

3. Replace both gloves with a new pair.
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High Voltage Awareness Placards

When working on a vehicle or a HV battery, place the applicable High Voltage Awareness Placard (Figures 12 and 13) on
the vehicle or HV battery, to inform others of its high voltage status.

Figure 12 Figure 13

Use the green ‘HV DISABLED’ placard:

o |f the Vehicle HV Disablement Procedure was performed correctly and no special test equipment or override
mechanisms are in place
o If the HV battery has been removed and the B+/B- voltage has been verified to be less than 10V DC.

Use the red ‘DANGER’ placard:
e If the vehicle or HV battery is undergoing repairs or hi-pot testing with HV still present.

Refer to TN-13-92-004 or a translated version for printable versions of the High Voltage Awareness Placards.

E NOTE: Use of the orange placard for a vehicle in normal operation is no longer required.
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https://service.tesla.com/en-US/documents?searchText=High%20voltage%20placards

