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The automotive industry, particularly in the realm of full-sized SUVs, has witnessed significant shifts in electrical
architecture over the last two decades. Among the most discussed and technically complex systems is the Totally
Integrated Power Distribution Module (TIPM)utilized in the third-generation Dodge Durango (2011-Present) and
its platform-mate, the Jeep Grand Cherokee. The fuel pump delivery circuit, specifically the integration of the fuel
pump relay within the TIPM, has become a focal point for mechanical diagnostics and safety-related engineering
adjustments. This article provides an exhaustive technical exploration of the Durango's fuel delivery electrical
system, the failure modes of the internal relay, and the industry-standard procedures for implementing external
bypass solutions.

The Architecture of the Totally Integrated Power Distribution Module (TIPM)

To understand the fuel pump failures prevalent in 2011-2015 Dodge Durango models, one must first analyze the
TIPM. Unlike traditional fuse boxes that serve as passive junctions for current distribution, the TIPM is a
sophisticated computer that manages power distribution via a complex network of internal relays, fuses, and
microprocessors. It acts as the primary gateway for the vehicle’s CAN-bus communication system.

The Internal Relay Engineering Problem

In the original engineering design of the 2011-2013 Durango, the fuel pump relay was not a serviceable external
component. Instead, it was a non-serviceable micro-relay soldered directly onto the multi-layered printed
circuit board (PCB)inside the sealed TIPM housing. While this design reduced weight and manufacturing
complexity, it introduced a critical vulnerability: if the relay’s internal contacts suffered from carbon tracking,
mechanical fatigue, or thermal deformation, the entire TIPM—costing upwards of $1,000—would require
replacement.

Electrical Load Dynamics

The fuel pump in a 5.7L Hemi or 3.6L Pentastar engine requires a consistent, high-amperage current to maintain
fuel rail pressure (typically between 50-60 PSI). Over time, the constant switching of the internal relay under high
inductive loads causes contact arcing. This arcing leads to increased resistance, which generates heat, eventually
resulting in one of two failure modes:

¢ Open Circuit Failure: The relay contacts fail to close, resulting in a "crank but no start" condition as no power
reaches the fuel pump motor.

¢ Closed Circuit Failure (Sticking): The relay contacts weld together, causing the fuel pump to run continuously
even after the ignition is turned off. This leads to parasitic battery drain and premature fuel pump motor wear.

Technical Comparison: Internal vs. External Relay Systems

Following widespread reports of stalling and starting failures, Chrysler issued safety recalls (P54 and V62) to
address the TIPM design. The solution was the implementation of an External Fuel Pump Relay Kit. The following



table highlights the technical differences between the original integrated system and the post-recall bypass system.



Feature Original Internal TIPM Relay External Relay Bypass (Recall Fix)

Serviceability Non-serviceable (Soldered to PCB) Fully Serviceable (Plug-and-play)

Thermal Dissipation Poor (Enclosed within module) Superior (Mounted to engine bay
chassis)

Component Cost $800 - $1,200 (Full TIPM) $15 - $50 (Standard Automotive
Relay)

Diagnostic Difficulty High (Requires circuit board probing) Low (Standard 12V test light analysis)

Safety Risk Potential for mid-drive stalling Reduced via redundant wiring paths

Diagnostic Workflow for Fuel Delivery Issues

When a Dodge Durango exhibits symptoms of fuel starvation, a systematic diagnostic approach is required to
differentiate between a failed fuel pump, a blown fuse, or a compromised TIPM relay. Technicians should follow this
step-by-step verification protocol:

1. Fuse Inspection (M25 Circuit)

The first point of failure check is the M25 Fuselocated within the TIPM. This 20-amp mini-fuse protects the fuel
pump motor output circuit. If the fuse is blown, it often indicates an over-current condition caused by a seizing fuel
pump motor. However, if the fuse is intact but no voltage is present at the fuse terminal during cranking, the internal
relay is the likely culprit.

2.Voltage Drop Testing

Using a Digital Multimeter (DMM), measure the voltage at the fuel pump connector located near the fuel tank. A
healthy system should show near-battery voltage (approx. 12.6V to 13.5V) during the initial 2-second prime cycle
when the ignition is turned to the 'ON' position. If voltage is significantly lower (e.g., excessive resistancewithin
the TIPM internal relay contacts is confirmed.

3.The "Bypass Test"

Technicians often use a fused jumper wire to provide temporary 12V power directly to the fuel pump circuit from a
known good power source (such as the M24 rear wiper circuit). If the vehicle starts immediately with the jumper in
place, the TIPM's internal fuel pump relay has failed.

Implementation of the External Relay Bypass (Recall P54/V62)

The external relay modification is a precision electrical task that involves intercepting the TIPM'’s control and power
wires. The process is governed by specific engineering schematicsprovided in  Chrysler technical service
bulletins.

Wiring Configuration and Pinouts

The external relay installation requires identifying the following wires in the TIPM wiring harnesses:

1. Trigger Wire (Ground/Signal): Usually intercepted from the TIPM's internal logic to signal the new relay to
close.
2. Fused Power Input: Spliced into a high-amperage constant power feed.



3. Load Output: Connected to the Pink/Charcoal wire (typical for Durango) that leads directly to the fuel pump
motor.
4. Chassis Ground: Secured to a factory ground stud to complete the coil circuit.

This bypass effectively removes the high-current load from the delicate TIPM circuit board and transfers it to a
robust, 4-pin or 5-pin external automotive relay. If the external relay fails in the future, it can be replaced in seconds
without tools, providing a permanent solution to the "non-start" epidemic.

Case Study: 2012 Durango Stall-at-Speed Analysis

A technical analysis of a 2012 Durango with 110,000 miles revealed an intermittent stalling condition. Initial
diagnostics showed no stored Diagnostic Trouble Codes (DTCs) in the Powertrain Control Module (PCM). However,
real-time data logging of the fuel rail pressure sensor showed instantaneous drops from 58 PSI to 0 PSI while the
engine was under load.

Findings: Thermal imaging of the TIPM housing revealed a "hot spot" over the internal fuel pump relay location.
The heat was causing the solder joints to expand and lose contact (cold solder joint failure). Following the
installation of the external relay kit, the thermal signature of the TIPM stabilized, and fuel pressure remained
constant over a 500-mile test period. This case study underscores that TIPM failure is not always a binary "working/
dead" state but often a thermally-sensitive intermittent failure.

Advanced Maintenance: Fuel Pump Health and Safety Switches

While the relay is a frequent failure point, the fuel pump itself—and its associated safety components—must not be
ignored. The Dodge Durango utilizes a saddle-style fuel tankwhich requires a primary pump and a secondary
transfer pump (siphon jet) to balance fuel levels across the driveshaft hump.

The Role of the Fuel Safety Switch

Modern vehicles, including the Durango, do not use a mechanical inertia switch like older Ford models. Instead, the
Occupant Restraint Controller (ORC)sends a signal over the CAN-bus to the TIPM to cut power to the fuel pump
relay in the event of an airbag deployment or a significant G-force impact. If a vehicle refuses to start after a minor
collision, a "Fuel Cutoff" state may need to be reset via a high-level scan tool through the PCM/TIPM interface.

Fuel Pump Replacement Cost Analysis

If diagnostics confirm the pump itself has failed (often due to prolonged operation with a sticking relay), the
replacement process is labor-intensive. The fuel tank must typically be lowered, as there is no access panel under
the rear seats in most Durango configurations.



Component Estimated Part Cost Estimated Labor Hours Total Estimated Cost

Fuel Pump Assembly $350 - $500 3.5-5.0 Hours $750 - $1,100
(OEM)

External Relay Kit $25 - $100 1.0 - 1.5 Hours $150 - $300
TIPM Replacement $900 - $1,300 1.5-2.0 Hours $1,100 - $1,600

Summary of Broad Implications for Vehicle Longevity

The evolution of the Dodge Durango's fuel system diagnostics highlights a broader trend in automotive
engineering: the transition from modular electrical components to highly integrated, centralized control units. While
the TIPM offered advanced features like automated headlight control and sophisticated power management, the
integration of high-wear mechanical components like relays into a non-serviceable module proved to be a
significant engineering oversight.

For owners and technicians, the key takeaway is that fuel delivery issues in these vehicles are rarely simple. A "no-
start" condition requires a holistic look at the TIPM's internal logic, the physical state of the M25 circuit, and the
integrity of the external relay bypass if already installed. The successful implementation of the external relay not
only restores vehicle reliability but also serves as a necessary safety upgrade to prevent engine stalling in high-
traffic or high-speed environments.

As these vehicles age, the secondary effects of TIPM degradation—such as erratic wiper operation, horn failure, or
parasitic battery drain—may surface alongside fuel pump issues. Maintaining a clean electrical system, ensuring
the battery is at peak health to prevent low-voltage/high-amperage spikes, and proactively addressing recall notices
remain the most effective strategies for ensuring the longevity of the Durango's complex electrical ecosystem. The
technical community now views the external relay not as a "patch,"” but as a critical architectural correction that
aligns the vehicle's design with long-term serviceability standards.
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