
Tesla and NACS-compatible Electric Vehicles (EVs)

Comprehensive Engineering Blueprint: The NACS
"Smooth-Escape" Rear-Angled Charging Adapter##
1. Project Overview & ConceptThe **Smooth-Escape
Charging Adapter** is a vehicle-side, aftermarket
security accessory designed for Tesla and
NACS-compatible Electric Vehicles (EVs). It
addresses a critical personal safety vulnerability: the
inability to quickly flee a threatening situation while
plugged into a high-power charging station. Instead
of relying on violent, destructive vehicle overrides
that break equipment and incur tens of thousands of
dollars in damages, this adapter reroutes the
physical cable geometry and implements a hardwired
signal bypass to allow a clean, non-destructive
vehicle departure. ### Core Mechanisms1.
**Geometric Redirection:** Re-angles the incoming
charging connector toward the rear of the vehicle,
allowing forward vehicle momentum to smoothly
slide the cable out of the socket rather than tearing
it.2. **Proximity Pilot (PP) Relay Bypass:** A
driver-activated electrical relay inside the adapter
instantly breaks the car's proximity circuit. This fools
the car into thinking it has been manually unplugged,
dropping high-voltage power to 0 kW and unlocking
the drive transmission in milliseconds. ---## 2.
Technical Specifications & Material Requirements###
2.1 Thermal Mass & ConductorsBecause DC Fast



Chargers (Tesla Superchargers) push massive
currents (**350A to 600A+**), the adapter must
handle severe thermal loads without relying on
active liquid cooling loops.* **Conductor Material:**
Solid **Tellurium Copper (C14500)** or **Beryllium
Copper**, heavily **silver-plated** to minimize
contact resistance and heat generation.* **Thermal
Mass Gauge:** The internal busbars must match or
exceed the cross-sectional thickness and mass of
Tesla’s internal high-voltage battery cables to act as
a highly effective passive heat sink during a standard
15-to-30 minute charging peak. ### 2.2 Housing &
Structural MaterialsThe adapter housing must resist
intense mechanical leverage from heavy cables,
environmental exposure, and high temperatures.*
**Material Selection:** CNC-machined or
injection-molded **PEEK (Polyetheretherketone)** or
high-grade **Ultem (PEI)**.* **Flame Retardancy:**
Must strictly meet the **UL94 V-0** standard
(self-extinguishing within 10 seconds, no flaming
drips).* **Geometry:** A two-piece clamshell housing
that holds the NACS Female port at a **45-to-60
degree downward/rearward angle** relative to the
Male plug. ---## 3. Bill of Materials (BOM) & Working
Pieces To take this from a concept to a functional,
working prototype, you need the following precise
list of electrical and physical components that can
interface with the NACS architecture: * **1x NACS



Male Inlet Component:** The vehicle-side interface
that plugs directly into your Tesla’s charge port.*
**1x NACS Female Socket Component:** Faces the
rear at your angled trajectory to receive the
Supercharger cable.* **1x 12V DC Normally Closed
(NC) Signal Relay:** Miniature automotive or PCB
relay (e.g., Omron or Panasonic) rated for
low-current signal switching.* **Internal Busbars:**
Custom-machined **C14500 Tellurium Copper rods**,
shaped to perfectly bridge the massive DC positive
(+) and negative (-) power pins.* **Insulation &
Potting:** Non-conductive potting epoxy to seal the
internal low-voltage electronics from weather,
moisture, and road vibration.* **Control Method
Components (Choose One):** * *Wireless Setup:* A
**12V RF Remote Control Relay Module** (includes a
wireless key fob transmitter and a compact receiver
box that fits inside an isolated cavity in the adapter
housing). * *Hardwired Setup:* A **12V Toggle
Switch** (with a flip-up missile safety cover to
prevent accidental deployment) and 15–20 feet of
thin **22 AWG 2-conductor wire** to route into the
cabin. ---## 4. Electrical Architecture & NACS Pin
Wiring Map An NACS connector uses 5 main pins.
Your adapter will pass 4 of them through directly,
and **intercept the 5th one (PP)** with your relay.
[SUPERCHARGER CABLE] ■
■■■■■■■■■■■■▼■■■■■■■■■■■■ ■ FEMALE



ADAPTER INLET ■
■■■■■■■■■■■■■■■■■■■■■■■■■ ■ ■ ■ ■
■■■■■■■■■■■■■■■■ DC+ DC- GND CP ■
[RELAY] ■ ■ ■ ■ ■ ■ (NC Switch) ■ ■ ■ ■ ■
■■■■▲■■■■■■■■■■■ ■ ■ ■ ■ ■ ■ ■■■■

Intercepted PP Wire ■■▼■■■■■■▼■■■■■■▼■■

■■▼■■■■■■■■■■■■■▼■■■■■ ■ MALE
ADAPTER PLUG OUT TO TESLA PORT ■ ■■■■■■■

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■

■ 1. **DC+ / L1 (Main Power):** Straight uncooled
copper bridge. Pass-through only. 2. **DC- / L2 (Main
Power):** Straight uncooled copper bridge.
Pass-through only. 3. **GND (Ground):** Straight
pass-through copper wire. Crucial for safety and
vehicle grounding. 4. **CP (Control Pilot):** Straight
pass-through thin signal wire. This handles the data
handshake and communication between the car and
the stall. 5. **PP (Proximity Pilot):** **INTERCEPTED
BY THE RELAY.** Cut this line in half inside the
adapter. Connect one half to the relay's *Common
(COM)* terminal, and the other half to the *Normally
Closed (NC)* terminal. --- ## 5. How the Trick Works
(The Ohms Circuit) Tesla vehicles use specific
electrical resistance values on the PP pin to
determine plug status: * **Cable Plugged In
Normally:** The circuit reads a **150-Ohm** or
**480-Ohm** resistor tied to ground. The car locks
the transmission interlock. * **Button Pressed / Cable



Unplugged:** The circuit breaks entirely or switches
to an open loop (**Infinite Ohms**). Because your
relay is wired into the **Normally Closed (NC)**
position, electricity flows straight through the PP line
under normal conditions. The car registers the
correct resistance, sees the charger, and allows
power to flow. When you trigger your cabin switch or
remote key fob, the relay snaps **Open**. The circuit
instantly drops to **Infinite Ohms (Open Loop)**. The
car's computer registers this change in
microseconds, drops the high-voltage contactors to
cut power safely, unlocks the electronic port latch,
and lifts the transmission interlock. --- ## 6.
Sequence of Operation (Emergency Activation) When
an immediate threat is detected and the driver needs
to flee, the execution sequence occurs seamlessly in
milliseconds: 1. **Driver Trigger:** The driver flips
the guarded cabin switch (or presses the RF key fob).
2. **Signal Break:** The internal NC relay opens,
instantly severing the Proximity Pilot (PP) loop. 3.
**Vehicle Safety Reaction:** The Tesla BMS (Battery
Management System) detects the "unplugged" state.
It immediately opens the main high-voltage
contactors (power drops to 0 kW) and releases the
electronic locking pin holding the adapter. 4. **Drive
Engagement:** The vehicle's drive interlock is lifted.
The driver shifts into **Drive** and presses the
accelerator. 5. **Smooth Separation:** Because the



adapter holds the Supercharger cable at a rearward
angle, forward vehicle momentum causes the cable
to slide cleanly out of the adapter socket, leaving the
adapter safely attached to the car and the
undamaged charging cable behind at the station. ---
## 7. Engineering Challenges & FMEA (Failure Modes
and Effects Analysis) | Potential Failure Mode |
Cause | Mitigation Strategy | | :--- | :--- | :--- | |
**High-Voltage Arcing** | Driver accelerates before
the car completely cuts power. | The PP signal break
cuts power in milliseconds; however, incorporating a
mechanical micro-switch that triggers the relay upon
the first 1mm of physical cable movement provides a
secondary fail-safe. | | **Rearward Obstruction** | The
driver is forced to flee in **Reverse** instead of
Forward. | An angled adapter inherently jams if the
vehicle moves backward. The product manual must
explicitly state that the escape vector is strictly
forward-only. | | **Thermal Throttling** | Passive heat
mass saturates during back-to-back charging
sessions. | Program or optimize the adapter
specifically for emergency security contexts (e.g.,
overnight hotel charging or high-risk urban
locations) where short sprints or lower-current AC
charging are common. | ------------------------------ If you
want to move this project forward, let me know: *
Would you like to look up NACS connector 3D CAD
step files to start modeling the shell? * Do you want



to source specific UL94 V-0 injection-molding
plastics for the housing?


