[bookmark: _4f5maymfb8r1]Game 03: Inspection Hunt & Defect Detection — Technical Drill Reference & Study Guide
[bookmark: _w37ot536insy]1. Drill Overview & Objectives
Game 03: Inspection Hunt  is a core operational module within Season 2 (Operator, Days 31–60) of the 120-Day CDL Class A Esports Training Program. The drill transitions driver-candidates from basic steering and control into technical vehicle inspection, compliance verification, and malfunction identification.
+-----------------------------------------------------------------------------------+
|                                 DRILL PROFILE                                     |
+-------------------+---------------------------------------------------------------+
| Target Module     | Game 03: Inspection Hunt                                      |
| Phase / Timeline  | Season 2: Operator Bootcamp (Days 31–60)                      |
| Primary Objective | Identify 100 defects across physical and digital vehicle      |
|                   | systems within a strict 15-minute time limit.                 |
| Fleet Platform    | Class A Tractor-Trailer & Tesla Semi (Class 8 EV)             |
| Primary Assessment| Defect Detection Rate (%), Completion Speed, Zero Missed      |
| Metrics           | Critical Safety Flags                                         |
+-------------------+---------------------------------------------------------------+

[bookmark: _1frde47ep4hn]Core Drill Objectives
1. Master Physical Pre-Trip & Post-Trip Walkarounds:  Perform methodical 360-degree walkaround inspections covering classic mechanical components, including brake assemblies, lighting systems, tires, suspension, frame, and 5th-wheel coupling setups.
2. Execute Digital Diagnostic Scans:  Utilize the central driving position diagnostic interface on the Tesla Semi to run remote diagnostic scans, evaluate HW4 camera feeds, check electronic coupling (e-coupling), and monitor high-voltage powertrain systems.
3. Ensure Commercial Roadside Inspection Readiness:  Prepare candidates to pass Level 1 FMCSA Commercial Vehicle Safety Alliance (CVSA) roadside inspections by identifying out-of-service (OOS) defects prior to hitting public roadways.
4. Develop High-Frequency Visual Scanning Patterns:  Build spatial recognition and systemic inspection habits under a strict 15-minute countdown clock.
[bookmark: _ksw2fz5x2hkj]2. FMCSA ELDT Regulatory Alignment
This drill directly fulfills the federal requirements established under  49 CFR Part 380, Subparts F and G (Appendices A and B)  effective February 7, 2022. It integrates with the Training Provider Registry (TPR) mandatory curriculum across three specific theory and vehicle system topics:
+-----------------------------------------------------------------------------------+
|                        FMCSA ELDT CURRICULUM MAPPING                              |
+------------------+-----------------------+----------------------------------------+
| Topic ID         | Category              | Federal Curriculum Description         |
+------------------+-----------------------+----------------------------------------+
| ELDT Topic 3     | Basic Operation       | Pre-Trip and Post-Trip Inspections     |
| ELDT Topic 18    | Vehicle Systems       | Identification and Diagnosis of        |
|                  |                       | Malfunctions                           |
| ELDT Topic 19    | Vehicle Systems       | Roadside Inspections                   |
+------------------+-----------------------+----------------------------------------+

[bookmark: _f5d55e1ecwex]Federal Regulatory Compliance Standards
· Theory Pass Threshold:  Candidates must demonstrate comprehensive mastery across these topics as part of the overarching 30-topic ELDT curriculum, requiring an overall theory assessment score of  80% or higher  for FMCSA TPR reporting.
· Behind-the-Wheel (BTW) Range Integration:  Theory and simulator drills in Game 03 directly support BTW range proficiency logs. Pre-trip inspection proficiency must be validated on actual equipment before state CDL skills testing.
· Data Retention & Compliance:  All simulation assessment attempts, completion times, and defect detection accuracy rates are versioned and stored for a minimum of 3 years under  49 CFR 380.725 .
[bookmark: _lxr9vsvep4c8]3. 100-Defect Identification Checklist & Categories
The 100-defect pool is distributed across seven key functional modules combining legacy Class A mechanical systems and advanced Tesla Semi EV architecture.
+-----------------------------------------------------------------------------------+
|                           100-DEFECT MODULE BREAKDOWN                             |
+---------------------------------------+--------------------+----------------------+
| Module Category                       | Physical/Digital   | Defect Count Target  |
+---------------------------------------+--------------------+----------------------+
| 1. Brake Systems & Air/Hydraulics     | Physical / Sensor  | 18 Defects           |
| 2. Tires, Wheels, Hubs & Rims         | Physical           | 16 Defects           |
| 3. Lights, Reflectors & Signals       | Physical / Sensor  | 14 Defects           |
| 4. Coupling & 5th Wheel Assembly      | Physical / Digital | 14 Defects           |
| 5. Tesla Semi High-Voltage & HW4 Cams | Digital Diagnostics| 16 Defects           |
| 6. Frame, Suspension & Steering       | Physical           | 12 Defects           |
| 7. Cab, Safety Equipment & Emergency  | Physical / Digital | 10 Defects           |
+---------------------------------------+--------------------+----------------------+

[bookmark: _31ro1riw6hlz]Master Defect Checklist
[bookmark: _ron2fxj8406b]1. Brake Systems & Air Lines (18 Defects)
1. Air line chafing, cracking, or exposed wire/fabric.
2. Audible air leak at gladhand connections.
3. Damaged or missing gladhand rubber seal grommets.
4. Tractor-to-trailer air lines wrapped around catwalk or rub rail.
5. Brake shoe/pad thickness worn below minimum threshold (under  $1/4$  inch).
6. Cracked, contaminated, or grease-soaked brake linings.
7. Brake drum or rotor cracked or showing heat discoloration.
8. Pushrod travel exceeding stroke limits (out-of-adjustment chamber).
9. Missing or broken brake chamber return spring.
10. Loose, missing, or damaged brake chamber mounting bolts.
11. Cracked or dented brake chamber body.
12. Slack adjuster damaged, bent, or missing clevis pin/cotter pin.
13. Air tank rust, structural denting, or compromised mounting straps.
14. Automatic drain valve malfunction / unevacuated moisture accumulation.
15. Compressor belt loose, frayed, or cracked (if applicable).
16. Unsecured air lines sagging within 6 inches of the ground.
17. Air pressure drop exceeding 3 psi/min (static) or 4 psi/min (applied).
18. Low air pressure warning signal failing to activate at/above 55 psi.
[bookmark: _4iu4jc8yydlh]2. Tires, Wheels, Hubs & Rims (16 Defects)
1. Steer tire tread depth below  $4/32$  inch.
2. Drive/Trailer tire tread depth below  $2/32$  inch.
3. Tire sidewall cuts, bulges, fabric exposure, or dry rot.
4. Tread separation or recapping delamination.
5. Improper tire inflation (over-inflated or under-inflated vs. PSI spec).
6. Mismatched tire sizes or radial/bias-ply mix on the same axle.
7. Rim structural crack, welds showing fatigue, or bent flange.
8. Loose lug nuts (indicated by rust trails or shiny metal threads).
9. Missing, broken, or stripped lug nuts.
10. Wheel hub oil level low (below minimum sight-glass fill line).
11. Leaking wheel hub seal (oil leaking onto rim or inner brake drum).
12. Missing valve stem cap or damaged valve stem thread.
13. Debris, rocks, or metal lodged between dual tire assemblies.
14. Dual tires rubbing against each other or chassis components.
15. Spacer ring misaligned or damaged on spoke wheels.
16. Wheel re-centering alignment out of tolerance.
[bookmark: _u7c4b65oa4lg]3. Lighting, Reflectors & Emergency Signals (14 Defects)
1. Headlight low beam burned out or shattered lens.
2. Headlight high beam non-functional.
3. Front clearance lights/clearance markers dead or cracked amber cover.
4. Front turn signal / hazard flasher bulb failure.
5. Side marker light lens damaged or missing reflector casing.
6. Rear brake light housing cracked, non-illuminated, or fused.
7. Rear tail lights non-operational.
8. Reverse backup light and audible backup alarm dead.
9. License plate light burnt out.
10. Missing or peeled DOT retroreflective tape (C-2 grade) on trailer sides/rear.
11. Conspicuity tape covering less than 50% of trailer length.
12. Rear red clearance bar lights burned out.
13. Broken or missing emergency reflector triangles in cab box.
14. Emergency 4-way hazard switch mechanically stuck/inoperative.
[bookmark: _amhi7ad0ti62]4. Coupling Assembly & 5th Wheel (14 Defects)
1. 5th wheel plate lacking adequate grease lubrication.
2. 5th wheel plate cracked, warped, or showing weld fracture.
3. Release handle locked in open position / safety latch unengaged.
4. Locking jaws not fully closed around kingpin shank.
5. Gap present between 5th wheel apron and skid plate (unseated coupling).
6. Kingpin bent, cracked, or excessively worn.
7. Mounting bracket bolts loose, missing, or sheared.
8. Sliding 5th wheel locking pins not fully engaged in rail slots.
9. Sliding 5th wheel air cylinder leaking or line pinched.
10. Trailer apron bent, warped, or cracked near kingpin base.
11. Counter-lever safety pin missing from 5th wheel release arm.
12. Tesla Semi e-coupling actuator failure or sensor calibration fault.
13. Electric coupling harness latch broken or pin corroded.
14. Unsecured dynamic flex in electrical/pigtail umbilical cable.
[bookmark: _jzmd84gsh45o]5. Tesla Semi High-Voltage, Sensor & HW4 Cameras (16 Defects)
1. HW4 Front Wide Camera lens obstructed by dirt, ice, or crack.
2. HW4 Forward Narrow Camera calibration fault flag.
3. Left Mirror-Elimination Camera pod housing loose or damaged.
4. Right Mirror-Elimination Camera pod feed lag / freeze condition.
5. Rear-view frame camera housing cracked or dirty.
6. High-voltage orange cable jacket orange insulation fraying/damaged.
7. High-voltage cable strain relief boot disconnected or cracked.
8. Central display diagnostic warning: 3-motor torque vectoring fault.
9. Electric Power Take-Off (ePTO) housing leak or connector lock loose.
10. Megacharger 1.2MW charge port door latch actuator stuck/broken.
11. Charge port pin thermal sensor reporting over-temperature warning.
12. Battery thermal management coolant reservoir fluid level below minimum.
13. Chiller/Heat Pump line fitting showing coolant residue/seepage.
14. Inverter housing external ground strap loose or corroded.
15. OTA telemetry antenna damage (loss of remote fleet diagnostic link).
16. Remote operator backup override communication signal latency fault (>400ms).
[bookmark: _i5zbhy3kscpo]6. Frame, Suspension & Steering Systems (12 Defects)
1. Frame rail cracked, bent, or illegally welded.
2. Crossmember loose, cracked, missing, or structurally sagging.
3. Leaf spring leaf cracked, shifted, missing, or broken.
4. Spring hanger bracket cracked or loose from frame mount.
5. U-bolts loose, broken, or missing locknuts.
6. Air suspension bag leaking, dry-rotted, or punctured.
7. Air ride suspension height control valve linkage disconnected.
8. Shock absorber leaking hydraulic fluid or upper bushing destroyed.
9. Steering column shaft play exceeding 2 inches on 20-inch wheel.
10. Power steering fluid reservoir low (if applicable) or pump leak.
11. Pitman arm, drag link, or tie rod joint loose or missing cotter pin.
12. Steering box mounting bolts loose or box cracked.
[bookmark: _3l4moepepco6]7. Cab, Safety Equipment & Emergency Systems (10 Defects)
1. Windshield cracked, pitted, or obstructing driver central view line.
2. Windshield wiper blades torn, hardened, or missing rubber edge.
3. Windshield washer fluid spray pump non-functional.
4. Central seat harness retractor mechanism locking failure.
5. Fire extinguisher missing, uncharged (gauge in red), or pin missing.
6. Fire extinguisher rating under 10-B:C federal threshold.
7. Door latch mechanism failing to hold driver door securely closed.
8. Horn (electric and air) failing to sound.
9. Cab air suspension levelling airbag collapsed or leaking.
10. Central digital dash cluster gauge freeze or dead pixel cluster.
[bookmark: _fnt7v0nkjgyk]4. Tesla Semi Digital Diagnostic Scan Protocols
The inspection routine for the Tesla Semi integrates traditional physical walkaround techniques with digital diagnostic scanning performed from the central driving position.
+-----------------------------------------------------------------------------------+
|                        TESLA SEMI PLATFORM SPECIFICATIONS                         |
+-------------------+---------------------------------------------------------------+
| Vehicle Class     | Class 8 Heavy-Duty Commercial Electric Vehicle                |
| Powertrain        | 3 Independent Electric Motors (~1,070 hp / 800 kW total)      |
| Operating GCW     | Up to 82,000 lbs Max Gross Combined Weight                    |
| Efficiency Target | 1.7 kWh/mile (Fully Loaded at 82k GCW)                        |
| Charging Standard | 1.2 MW Megacharger Interface                                  |
| Hardware Platform | HW4 Camera Suite (8 Cams) + Remote Diagnostic Telemetry       |
+-------------------+---------------------------------------------------------------+

[bookmark: _olnvwz8g4ae4]Digital Diagnostic Sequence Protocol
    +-----------------------------------------------------------------------+
    | STEP 1: INITIALIZE CENTRAL DASH DIAGNOSTIC PANEL                      |
    | - Power on vehicle electronics from central seat position.            |
    | - Access Vehicle Health & Diagnostics Sub-menu.                       |
    +-----------------------------------------------------------------------+
                                       |
                                       v
    +-----------------------------------------------------------------------+
    | STEP 2: RUN HW4 CAMERA & SENSOR CALIBRATION SCAN                      |
    | - Polling 8 HW4 camera feeds for latency, blockage, or misalignment.  |
    | - Verify side camera pods (mirror replacement systems) rendering at    |
    |   60 fps without frame drops.                                         |
    +-----------------------------------------------------------------------+
                                       |
                                       v
    +-----------------------------------------------------------------------+
    | STEP 3: HIGH-VOLTAGE & POWERTRAIN SYSTEMS CHECK                       |
    | - Inspect 3-motor drive units, thermal management loops, and          |
    |   coolant fluid levels via sensor telemetry.                          |
    | - Confirm e-coupling locking actuator status & pin sensor integrity.  |
    +-----------------------------------------------------------------------+
                                       |
                                       v
    +-----------------------------------------------------------------------+
    | STEP 4: MEGACHARGER & EPTO INTERFACE DIAGNOSTICS                      |
    | - Check 1.2MW charge port lock mechanism and pin temperature sensors. |
    | - Verify ePTO (electric Power Take-Off) module state.                 |
    +-----------------------------------------------------------------------+
                                       |
                                       v
    +-----------------------------------------------------------------------+
    | STEP 5: REMOTE TELEMETRY LINK & LATENCY VERIFICATION                  |
    | - Test OTA diagnostic uplink to Austin / Bay Area remote centers.     |
    | - Ensure system latency is within nominal bounds (<100-400ms range).  |
    +-----------------------------------------------------------------------+

[bookmark: _i8d58gtxh0pl]5. Roadside Inspection Protocols & HUD Defect Highlight Meters
[bookmark: _5r9a51rnjq3i]Roadside Inspection Integration (ELDT Topic 19)
The Inspection Hunt simulates CVSA Roadside Level 1 inspection parameters. Candidates must perform inspections with the same rigor enforced during state enforcement stops. Identifying an Out-of-Service (OOS) defect (e.g., steer tire  $< 4/32"$ , active air leaks, broken spring leaves) requires immediate tagging in the HUD interface.
[bookmark: _gp7q0ftnenf1]Heads-Up Display (HUD) Interface Mechanics
The simulator HUD equips candidates with targeted visual detection meters to evaluate components efficiently without sacrificing speed.
+-----------------------------------------------------------------------------------+
|                            HUD INSPECTION INTERFACE                               |
+---------------------+-------------------------------------------------------------+
| Element             | Mechanics & Functionality                                   |
+---------------------+-------------------------------------------------------------+
| Inspection Reticle  | Dynamic reticle overlay that centers on vehicle components. |
| Highlight Meter     | Fills from 0% to 100% as candidate scans a component area. |
| Diagnostic Tagging  | Prompts candidate to mark "PASS", "DEFECT", or "OOS DEFECT".|
| Countdown Timer     | Persistent 15:00 minute countdown clock on HUD top-right.   |
| Defect Counter      | Real-time tally displaying total defects logged (e.g., 84/100)|
| Penalty Indicator   | Flashes yellow/red when false positives or safety flags run.|
+---------------------+-------------------------------------------------------------+

· Target Highlight Reticle:  Hovering the inspection reticle over a component initializes the scan meter.
· Precision Scanning:  Highlighting a defect triggers a context menu requiring the candidate to correctly classify the defect family (e.g.,  Air Brake Leak ,  Tread Separation ,  HV Wire Fray ).
[bookmark: _ski6tu4xb1sd]6. Scoring Formula & Mechanics
Game 03 employs the master 40 / 30 / 30 scoring framework mandatory across all CDL Esports program games.$$\text{Final Game Score} = \text{Accuracy (40\%)} + \text{Efficiency (30\%)} + \text{Safety (30\%)}$$
+-----------------------------------------------------------------------------------+
|                             SCORING METRIC WEIGHTS                                |
+------------------+--------+-------------------------------------------------------+
| Metric           | Weight | Operational Standard / Evaluation Target              |
+------------------+--------+-------------------------------------------------------+
| Accuracy         |  40%   | Percentage of actual defects correctly flagged out    |
|                  |        | of 100. Zero credit for missed defects.               |
| Efficiency       |  30%   | Completion speed under 15:00. Bonus awarded for       |
|                  |        | complete, accurate scans completed under 12:00.      |
| Safety & Rule    |  30%   | Zero false positives (flagging good parts). Zero      |
| Compliance       |        | missed Out-of-Service (OOS) safety hazards.           |
+------------------+--------+-------------------------------------------------------+

[bookmark: _x7052bphkz5x]Program Experience Points (XP) Formula
$$\text{XP} = (\text{Accuracy Rate \%} \times 10) + (\text{Efficiency Rate \%} \times 5) - (\text{Safety Flags} \times 50)$$
· Accuracy Rate %:   $0 \text{ to } 100\%$ .
· Efficiency Rate %:  Calculated based on time remaining out of 15:00 minutes.
· Safety Flags:  Deduction of  50 XP per flag  for missing critical OOS defects or submitting dangerous false positives.
+-----------------------------------------------------------------------------------+
|                        PROGRAM CERTIFICATION TIERS                                |
+-------------------+---------------------------------------------------------------+
| Tier Level        | Performance & XP Thresholds Required                          |
+-------------------+---------------------------------------------------------------+
| Bronze Tier       | 500 total XP | 70%+ overall clean completion score.           |
| Silver Tier       | 2,000 total XP | 80%+ ELDT theory pass + Range proficient.    |
| Gold Tier         | 5,000 total XP | 85%+ score + Signal Survival pass + 1.7 kWh/mi.|
| Platinum Expert   | 10,000 total XP | 95%+ score + Rescue Relay capstone pass +   |
| CDL Certification | Zero safety flags in finals + Full ELDT TPR registration.     |
+-------------------+---------------------------------------------------------------+

[bookmark: _87z7mclh6bnj]7. Common Missed Defects & Critical Safety Flags
Candidates frequently lose XP due to subtle or high-tech defect conditions. The following table highlights high-frequency pitfall areas:
+-----------------------------------------------------------------------------------+
|                    HIGH-FREQUENCY MISSED DEFECTS & CONSEQUENCES                   |
+---------------------------+-----------------------------------+-------------------+
| Defect Description        | System Type                       | Penalty Impact    |
+---------------------------+-----------------------------------+-------------------+
| Tesla e-Coupling Unlatched| High-Tech / EV Coupling           | Critical Flag     |
| Actuator Sensor           |                                   | (-50 XP + OOS)    |
| HW4 Camera Lens           | HW4 Digital Diagnostic            | Accuracy Loss     |
| Micro-Fissure / Crack     |                                   | (-10 XP)          |
| Gladhand Rubber Grommet   | Brake Air System                  | Critical Flag     |
| Dry Rot/Split             |                                   | (-50 XP + OOS)    |
| Inner Dual Tire Pressure  | Tire / Wheel Assembly             | Accuracy Loss     |
| Loss (>15 PSI drop)       |                                   | (-10 XP)          |
| Leaf Spring Main Leaf     | Suspension Chassis                | Critical Flag     |
| Crack under U-Bolt        |                                   | (-50 XP + OOS)    |
| Megacharger Port Pin      | High-Voltage EV Infrastructure    | Critical Flag     |
| Thermal Sensor Corrosion  |                                   | (-50 XP)          |
+---------------------------+-----------------------------------+-------------------+

[bookmark: _xhu1ckk4jemh]Critical OOS Rules to Remember
1. Never overlook the inner dual tire:  Candidates often inspect the outer dual tire and miss cut sidewalls or tread loss on the inner tire.
2. Verify digital sensor readouts against physical states:  Do not rely solely on screen diagnostics; verify physical lock pins on the 5th wheel and e-coupling assemblies.
3. Check high-voltage orange jacket integrity:  Any fraying or exposed inner shield on high-voltage lines constitutes an immediate out-of-service safety violation.
[bookmark: _wfyercoky3q8]8. Daily Practice Routines & Master Progression
To achieve Platinum Expert CDL readiness, candidates must integrate Game 03 practice into the standardized  6-Hour Daily Esports Training Loop .
+-----------------------------------------------------------------------------------+
|                         6-HOUR DAILY TRAINING LOOP                                |
+-------------------+---------------------------------------------------------------+
| Time Block        | Scheduled Operational Activity                                |
+-------------------+---------------------------------------------------------------+
| 09:00 - 09:45     | Classroom Micro-Lesson: FMCSA ELDT Topic Focus (Topics 3/18/19)|
| 09:45 - 12:00     | Game Drills: Intensive Repetitions on Game 03 Inspection Hunt |
| 12:30 - 14:00     | Ranked Tournament: Same-Seed Inspection Races (Leaderboard)   |
| 14:00 - 14:30     | VOD Review: Telemetry Analysis & Missed Defect Breakdown      |
+-------------------+---------------------------------------------------------------+

[bookmark: _p7vvjzn8fe4l]Season Progression Context (Season 2: Operator)
· Days 31–35:  Focus on mechanical tractor-trailer systems (brakes, tires, coupling). Target 80% accuracy in under 15 minutes.
· Days 36–45:  Introduce Tesla Semi digital diagnostic overlays, HW4 camera inspection, and high-voltage cables. Target 90% accuracy.
· Days 46–60:  Timed competition runs under randomized weather and night conditions. Target 95%+ accuracy in under 12 minutes with zero critical safety flags to secure Gold and Platinum tier eligibility.

