[bookmark: _eosebd4z4yjh]Game 11: Trip Planning Optimizer - Complete Study Guide & Technical Drill Reference
[bookmark: _bewcbngvqdoj]1. Drill Overview & Primary Objectives
Game 11: Trip Planning Optimizer  serves as the advanced non-driving synthesis module within  Season 4 (Masters: Days 91–120)  of the 120-Day CDL Esports Training Program. Positioned prior to the final 500-mile capstone evaluation, this simulation bridges federal theory requirements and real-world heavy vehicle operations.
The module challenges candidates to plan, navigate, and adjust a full  500-mile long-haul route  using a Class 8 electric tractor (Tesla Semi, 3 electric motors delivering ~1,070 hp / 800 kW) operating at a maximum Gross Combination Weight Rating (GCW) of 82,000 lbs. Candidates must balance multiple competing operational variables in real time:
· 1.2MW Megacharger Infrastructure:  Topographical energy management, state-of-charge (SoC) reserves, and charging dwell times.
· Hours of Service (HOS) Integration:  Strict compliance with FMCSA 11-hour driving, 14-hour duty window, and 70-hour/8-day rules.
· Scale & Inspection Protocols:  Pre-trip scale verification and roadside weigh station compliance.
· Cost & Time Optimization:  Evaluating toll road fees against non-toll detours, energy consumption, and delivery windows.
+-----------------------------------------------------------------------------------+
|                        500-MILE TRIP PLANNING OPTIMIZER                           |
+-----------------------------------------------------------------------------------+
|  [HOS Duty Clocks]  -->  [CAT Scale & GCW Check]  -->  [Toll vs. Detour Evaluation] |
|        |                                                         |                |
|        v                                                         v                |
|  [11h/14h/70h Log]       [Axle Weight Limits]        [Energy Rate vs. Toll Cost]   |
|        |                                                         |                |
+--------+---------------------------------------------------------+----------------+
|                                        |                                          |
|                                        v                                          |
|                [1.2MW Megacharger Routing & SoC Reserve Guardrails]               |
+-----------------------------------------------------------------------------------+

[bookmark: _2klsgjtlmw5e]2. FMCSA ELDT Curriculum & Regulatory Alignment
Under 49 CFR Part 380 (Subparts F and G, Appendix A), Entry-Level Driver Training (ELDT) requires registered theory instruction across 30 defined topics with an overall assessment score of 80% or higher.  Game 11  aligns directly with the Non-Driving Activities curriculum:
ELDT Topic #,Curriculum Topic Name,Game 11 Operational Implementation
Topic 28,Trip Planning,"Plotting a 500-mile route, factoring terrain, weather, charging stops, HOS rules, and customer delivery windows."
Topic 22,Environmental Compliance & Pre-Trip Planning,"Managing zero-emissions equipment, optimizing regenerative braking efficiency, and planning around zero-emission zones and routes."
Topic 21,Handling and Documenting Cargo / Pre-Trip Weight Planning,"Verifying 82,000 lbs max GCW limits, evaluating axle loading (steer, drive, trailer), and securing weigh scale documentation before highway transit."
Topic 23,Hours of Service (HOS),"Electronic Logging Device (ELD) tracking, managing 11-hour driving and 14-hour on-duty clocks, and executing mandatory 30-minute off-duty breaks."
Topic 3,Pre/Post-Trip Inspections,Integrating weight scale procedures and pre-trip mechanical checks into total route timeline calculations.
[bookmark: _iyh4obwnlroc]3. 500-Mile Route Navigation & Megacharger Logistics
[bookmark: _pvhi22qa3tm8]Vehicle & Energy Baseline
· Vehicle Platform:  Class 8 Tesla Semi (3 electric motors, ~1,070 hp / 800 kW).
· Maximum GCW Limit:  82,000 lbs (incorporating electric Class 8 weight allowance; 48,000 lb max payload capacity).
· Efficiency Benchmark:   1.7 kWh per mile  loaded at GCW limit.
· Charging Standard:  1.2MW Megacharger network infrastructure.
[bookmark: _7nonmqs4j6o9]Energy & Route Planning Strategy
1. Topography & Grade Analysis:  Heavy inclines drastically increase real-time discharge beyond the 1.7 kWh/mi baseline. Downhill gradients allow one-pedal regenerative braking to return energy to the high-voltage battery pack. Routes must be mapped to ensure elevation spikes do not reduce SoC below the  15% emergency reserve threshold .
2. Megacharger Dwell Time vs. HOS Overlay:  To optimize overall journey time, 1.2MW Megacharger sessions must be scheduled to coincide with mandatory  30-minute HOS off-duty/sleeper berth breaks .
3. Weather and Ambient Temperature Impact:  Cold weather and severe headwinds increase energy consumption above 1.7 kWh/mi. Candidates must build dynamic buffer margins into their route plan to avoid stranded vehicle events.
[bookmark: _31cbhs7bca5m]4. Weigh Station & CAT Scale Operational Procedures
Commercial vehicles operating up to 82,000 lbs GCW must monitor gross and axle weight thresholds strictly to prevent regulatory fines and safety hazards.
+---------------------------------------------------------------------------------+
|                       CAT SCALE THREE-PLATFORM PLATFORM                         |
+----------------------------------+------------------------------+---------------+
|         PLATFORM 1               |          PLATFORM 2          |  PLATFORM 3   |
|         Steer Axle               |          Drive Axles         | Trailer Axles |
|      (Max: 12,000 lbs)           |       (Max: 34,000 lbs)      | (Max: 34k lbs)|
+----------------------------------+------------------------------+---------------+
|                                                                                 |
|                        GROSS COMBINATION WEIGHT (GCW)                           |
|                      (Max Federal Limit: 82,000 lbs EV)                         |
+---------------------------------------------------------------------------------+

[bookmark: _1ilio7yvaga6]Scale Operational Workflow
· Pre-Departure Weighing (CAT Scale):  Before launching on a 500-mile run, position the rig across the three CAT scale platforms:
· Platform 1:  Steer Axle (Max target: 12,000 lbs).
· Platform 2:  Drive Axles (Max target: 34,000 lbs).
· Platform 3:  Trailer Axles (Max target: 34,000 lbs).
· Axle Re-balancing:  If drive or trailer axles exceed 34,000 lbs while total weight is under 82,000 lbs, adjust the trailer tandem position or sliding 5th wheel prior to entering public roads.
· En-Route Weigh Stations & Bypass Systems:
· Monitor in-cab transponders/HUD status 1 mile prior to open weigh stations.
· If signaled to enter, reduce speed smoothly and observe lane weight sensors.
· Failure to pull into an open scale when instructed results in an immediate  Safety Flag (-50 XP) .
[bookmark: _4gx3tz899cdi]5. Toll Road Cost & Efficiency Optimization
Route optimization requires calculating the trade-off between toll costs and operational expenses.
[bookmark: _gnp0p9xhdq8n]Decision Matrix Formula
$$\text{Total Segment Cost} = \text{Toll Fees} + (\text{Distance in Miles} \times 1.7 \text{ kWh/mi} \times \text{Electricity Rate}) + (\text{Transit Time} \times \text{Driver Hourly Rate})$$
+----------------------------------------------------------------------------------+
|                          TOLL vs. DETOUR DECISION MATRIX                         |
+------------------------------------+---------------------------------------------+
| TOLL ROUTE OPTION                  | NON-TOLL DETOUR OPTION                      |
+------------------------------------+---------------------------------------------+
| * Distance: 120 Miles              | * Distance: 155 Miles                       |
| * Toll Fee: $65.00                 | * Toll Fee: $0.00                           |
| * Energy Used: 204 kWh             | * Energy Used: 263.5 kWh (+59.5 kWh)        |
| * Time: 2.0 Hours                  | * Time: 3.1 Hours (+1.1 Hours HOS)          |
| * Outcome: Lower HOS consumption,  | * Outcome: Saved $65 toll, but consumed     |
|   prevents mandatory charge stop.  |   extra HOS clock and triggered charge stop.|
+------------------------------------+---------------------------------------------+

· Key Principle:  A toll road that charges $65 but saves 35 miles and 1.1 hours of driving time is generally more cost-effective than a free detour. The detour burns additional kWh, forces an extra 1.2MW charge session, and risks exhausting the 11-hour driving clock before final delivery.
[bookmark: _x680ert4yq2c]6. Hours of Service (HOS) & ELD Integration
Trip planning must maintain strict adherence to FMCSA Title 49 CFR Part 395 regulations. Electronic Logging Device (ELD) monitoring in Game 11 enforces hard stops upon rule thresholds:
+-----------------------------------------------------------------------------------+
|                        FMCSA HOS DUTY CLOCK LIMITATIONS                           |
+-------------------+---------------------------------------------------------------+
| Clock Type        | Rule Requirement & Operational Impact                         |
+-------------------+---------------------------------------------------------------+
| 11-Hour Drive     | Maximum 11 total hours of driving time following 10           |
| Limit             | consecutive hours off duty.                                   |
+-------------------+---------------------------------------------------------------+
| 14-Hour Duty      | Cannot drive beyond the 14th consecutive hour after           |
| Window            | coming on duty. Ticking clock cannot be stopped by breaks.    |
+-------------------+---------------------------------------------------------------+
| 30-Minute Break   | Driving is prohibited if more than 8 consecutive hours have   |
| Mandate           | elapsed since the last 30+ minute off-duty/sleeper break.     |
+-------------------+---------------------------------------------------------------+
| 70-Hour / 8-Day   | Total cumulative on-duty time cannot exceed 70 hours in any   |
| Limit             | rolling 8-day period. Requires 34-hour restart to reset.       |
+-------------------+---------------------------------------------------------------+

· ELD Failure State:  Exceeding any HOS clock results in an immediate ELD violation, terminating the run and setting the session score to  0% .
[bookmark: _92c8v96b6i06]7. HUD Route Telemetry & Diagnostic Gauges
The central driving console and HUD interface in Game 11 provide critical telemetry required for high-efficiency navigation:
+-----------------------------------------------------------------------------------+
|                            GAME 11 HUD TELEMETRY DISPLAY                          |
+-----------------------------------------------------------------------------------+
| [ EFFICIENCY GAUGE ]     [ BATTERY STATE OF CHARGE ]     [ HOS DUTY CLOCKS ]      |
| Real-Time: 1.68 kWh/mi   Current: 64%                    11h Drive: 05:42:10      |
| Route Avg:  1.70 kWh/mi   Est. Range: 320 Miles           14h Window: 07:15:00      |
| Target:     1.70 kWh/mi   Next Charger: 88 Miles          30m Break:  02:18:00      |
+-----------------------------------------------------------------------------------+
| [ AXLE & GCW SCALE MONITOR ]             [ ROUTE & TOLL OPTIMIZER ]               |
| Steer: 11,800 lbs | Drive: 33,500 lbs    Next Toll: $24.00 (Transponder Active)  |
| Trailer: 33,200 lbs | GCW: 78,500 lbs    Detour Energy Penalty: +38 kWh           |
| Status: LEGAL / SCALE COMPLIANT          Est. On-Time Arrival: 14:35 EST          |
+-----------------------------------------------------------------------------------+

1. Energy Consumption Gauge:  Displays live kWh/mi consumption. High color-coded alerts highlight efficiency losses caused by hard acceleration or excessive speed.
2. Battery State of Charge (SoC) & Range Predictor:  Real-time percentage display factoring upcoming terrain elevation and temperature variables.
3. HOS Countdown Timers:  Three distinct countdowns tracking the 11-hour driving clock, 14-hour duty window, and 30-minute break mandate.
4. Axle & GCW Weight Telemetry:  Live readouts from the air-suspension load sensors showing estimated axle distribution before entering roadside scales.
5. Toll vs. Alternative Cost Indicator:  Dynamic calculation box displaying upcoming toll plaza fees versus detour time/kWh penalties.
[bookmark: _lt988oj1uph3]8. Scoring Matrix & XP Calculations
Performance in Game 11 is evaluated on a 100-point composite score distributed across three core pillars, combined with an overall Experience Point (XP) mathematical formula.
[bookmark: _m4iygmga3nah]Composite Scoring Breakdown
$$\text{Final Score} = (0.40 \times \text{Accuracy}) + (0.30 \times \text{Efficiency}) + (0.30 \times \text{Safety})$$
+-----------------------------------------------------------------------------------+
|                             GAME 11 SCORING MATRIX                                |
+-----------------------+-----------------------+-----------------------------------+
| Category & Weight     | Target Metric         | Evaluation Criteria               |
+-----------------------+-----------------------+-----------------------------------+
| ACCURACY (40%)        | On-Time & Legal       | * Perfect HOS log compliance      |
|                       | Delivery              | * Accurate CAT scale clearance    |
|                       |                       | * Zero route/toll navigation errors|
+-----------------------+-----------------------+-----------------------------------+
| EFFICIENCY (30%)      | 1.7 kWh/mi Baseline   | * Achieving <= 1.7 kWh/mi target  |
|                       |                       | * Optimal Megacharger scheduling  |
|                       |                       | * Minimal idle/dwell delay        |
+-----------------------+-----------------------+-----------------------------------+
| SAFETY (30%)          | Zero Violations       | * Weigh station compliance        |
|                       |                       | * Safe speed management           |
|                       |                       | * Maintaining battery reserves    |
+-----------------------+-----------------------+-----------------------------------+

[bookmark: _2yh3ussvt4oh]XP Calculation Formula
$$\text{XP} = (\text{Accuracy Score} \times 10) + (\text{Efficiency Score} \times 5) - (\text{Safety Flags} \times 50)$$
[bookmark: _unhhp3pswxfa]Program Certification Thresholds
· Bronze Tier:  500 XP | 70%+ Theory Pass.
· Silver Tier:  2,000 XP | 80%+ Theory Pass + Range Proficiency.
· Gold Tier:  5,000 XP | 85%+ Theory Pass + 1.7 kWh/mi Avg + Signal Survival Pass.
· Platinum Expert CDL Tier:  10,000 XP | 95%+ Pass on Rescue Relay Finals + 1.7 kWh/mi Energy Standard +  Zero Safety Flags in Finals  + FMCSA ELDT TPR Reported + 10h Range / 10h Road Logged. (Qualifies candidate as a job-ready driver and Remote Tesla Operator candidate).
[bookmark: _4gssbxohxgg2]9. Common Route Planning Errors & Mitigations
+-----------------------------------------------------------------------------------+
|                         COMMON ROUTE PLANNING MISTAKES                            |
+----------------------------------+------------------------------------------------+
| Common Error                     | Operational Prevention & Mitigation Strategy   |
+----------------------------------+------------------------------------------------+
| Ignoring Elevation Impact        | Review topographical overlays prior to departure|
| on Battery SoC                   | Maintain a 15% SoC minimum safety buffer.       |
+----------------------------------+------------------------------------------------+
| Unsynchronized HOS &             | Schedule 1.2MW Megacharger charging sessions    |
| Charging Stops                   | simultaneously with mandatory 30-min breaks.   |
+----------------------------------+------------------------------------------------+
| Bypassing CAT Scales             | Perform static 3-platform scale checks before   |
| Prior to Highway Entry           | leaving the terminal to prevent axle overload. |
+----------------------------------+------------------------------------------------+
| Selecting Long Detours           | Evaluate toll fees against total detour cost   |
| to Avoid Minor Tolls             | (extra kWh consumed + additional HOS time).    |
+----------------------------------+------------------------------------------------+

[bookmark: _nw2rqmpx8vca]10. Practice Routines & Master Schedule Integration
Game 11 training follows a structured daily routine integrated into the master 120-day curriculum loop.
[bookmark: _wa7oq4uk1cns]Daily Schedule Architecture (6-Hour Block)
· 09:00 - 09:45:  Classroom Micro-Lesson (ELDT Topics 21, 22, and 28 review).
· 09:45 - 12:00:  Game Drills (Trip Planning Optimizer active practice scenarios).
· 12:30 - 14:00:  Ranked Tournament (Same seed route optimization challenges).
· 14:00 - 14:30:  VOD Review & Telemetry Analysis (Reviewing kWh/mi graphs and logbooks).
[bookmark: _410mmiki9ydv]Progressing Practice Routines
+-----------------------------------------------------------------------------------+
|                            PROGRESSIVE DRILL ROUTINES                             |
+-----------------------------------------------------------------------------------+
| DRILL 1: MEGAC HARGER & SCALE DRY RUN (100 Miles)                                 |
| Focus: Scale verification at terminal, initial Megacharger docking, and establishing|
| a 1.7 kWh/mi baseline on flat terrain.                                            |
+-----------------------------------------------------------------------------------+
                                         |
                                         v
+-----------------------------------------------------------------------------------+
| DRILL 2: HOS CLOCK & TOLL OPTIMIZATION CHALLENGE (250 Miles)                       |
| Focus: Mid-route 30-minute break alignment with charging, managing dynamic tolls, |
| and navigating moderate mountain grades.                                          |
+-----------------------------------------------------------------------------------+
                                         |
                                         v
+-----------------------------------------------------------------------------------+
| DRILL 3: MASTERS 500-MILE CHAMPIONSHIP ROUTE (500 Miles)                          |
| Focus: Full trip execution under active traffic, variable ambient temperatures,   |
| weigh station bypass/entry, and strict 1.7 kWh/mi / zero-flag compliance.          |
+-----------------------------------------------------------------------------------+

· Routine 1: Megacharger & Scale Dry Run (100 Miles)
· Objective:  Master terminal CAT scale axle balancing, achieve <= 1.7 kWh/mi efficiency on flat terrain, and execute a 1.2MW Megacharger plug-in routine.
· Pass Criteria:  Zero scale violations, 100% accurate axle distribution, and energy consumption under 1.7 kWh/mi.
· Routine 2: HOS Clock & Toll Optimization Challenge (250 Miles)
· Objective:  Route through variable terrain with two toll options. Successfully overlay a mandatory 30-minute off-duty break with a 20-minute 1.2MW fast charge.
· Pass Criteria:  Zero HOS violations, correct financial toll vs. detour selection, and energy consumption under 1.7 kWh/mi.
· Routine 3: Masters 500-Mile Championship Route (500 Miles)
· Objective:  Execute the complete 500-mile long-haul scenario representing Season 4 Day 120 finals conditions. Navigate changing weather, open weigh stations, multi-charger stops, and tight delivery windows.
· Pass Criteria:  Score >= 95% overall, zero safety flags (-50 XP penalties), perfect ELD log compliance, and final average energy consumption <= 1.7 kWh/mi. Completing this routine fulfills the core requirement for  Platinum Expert CDL Certification  and Remote Tesla Operator qualification.

