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1   Introduction

This Test Report has been created to communicate the test results to interested parties. It includes the objectives, 
scope, test sequence, venue, and results. This document will clearly demonstrate that the installation of the 
Calibrated Power Solutions Inc., Spade Tuner for the Powerstroke, part number(s): 13-10, 13-11, 13-12, do not 
increase emissions above the applicable standards.


Calibrated Power Solutions has previously obtained a CARB EO with vehicle coverage for 2020 and 2021 model 
year Ford F-250, F-350 and F-450 vehicles (CARB EO D-845-2). This CARB EO is being considered in the 
justification used for a SEMA Certification that extends coverage to additional model years.


Product Background

According to manufacturer claims, the Spade Tuner for the Powerstroke is designed to increase the performance 
and efficiency of the vehicle as seen with the SEMA test results. The product is a calibration flash which uses the 
supplied hardware to flash an updated calibration. There are no user adjustable parameters and no other 
modification to an otherwise stock engine. 


Objectives

The objective of this process was to demonstrate that the installation of this product, on the identified exemplar 
vehicle, for the family of applicable vehicles, will not result in a negative impact on OBD function and tailpipe 
emissions that exceed the applicable standards. 
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2   Definitions

“Adjustment Factors” means a numerical value added, multiplied, or subtracted to measured emissions for determining 
compliance with the emission standards.


“Baseline levels” are the benchmark emission levels from a vehicle or engine in a configuration certified by the original 
equipment manufacturer (OEM).  


“Certified Vehicle” is a motor vehicle that is covered by a California Executive Order issued by the California Air Resources 
Board and/or a Certificate of Conformity issued by the U.S. EPA. 


“Certification Emission Standards” means EPA Emission Standards for Light-Duty Vehicles and Trucks used by the 
original vehicle manufacturer for certification.


“Days” means business days, unless otherwise noted.


“Deterioration Factors” (DF) means the numerical values added to or multiplied with measured emissions for determining 
compliance with the emission standards through the vehicle’s useful life period.


“Device” means a manufacturer’s add-on or modified part as described in the application for SEMA Certification. 


“Drivability” means vehicle or engine performance during in-use driving conditions such as acceleration, cruise, idle, or 
cold-start operation.


“Emission Control System” or “ECS” means the pollution control components on a vehicle or engine at the time of test 
group or engine family certification. The emission control label is part of the vehicle or engine’s emission control system.


“Emission Standards” are the legal limits on the amount of specific air pollutants released from the vehicle or engine over a 
specific interval (e.g., distance traveled, brake horsepower hour, etc.). 


“Engine Configuration” describes the set of common engine operating characteristics (e.g., method of aspiration) and 
engine design (e.g., cylinder count).


“Evaporative Testing” refers to the procedures set forth in evaporative emission test requirements of Code of Federal 
Regulations, Title 40, Section 86.133-96.


“Exemplar Vehicle” describes the vehicle selected by the SEMA Engineer to best represent the family of vehicles the 
manufacturer seeks to cover with the SEMA certification. 


“Federal Test Procedure” (FTP) means the test procedure as described in Code of Federal Regulations, Title 40, Section 
86.130-00 (a) through (d) and (f) which is designed to measure urban driving tail pipe exhaust emissions and evaporative 
emissions over the Urban Dynamometer Driving Schedule. 


“Gross Vehicle Weight Rating” (GVWR) means the value specified by the manufacturer as the maximum design loaded 
weight of a single vehicle, consistent with good engineering judgement as referenced in Code of Federal Regulations, Title 
40, Section 86.1803-01.


“Highway Fuel Economy Test” (Highway Testing) means the test described in the Code of Federal Regulations, Title 40, 
Section 1066.801(c)(3).


“Hydrocarbon Trap” (HCT) refers to the element that retains hydrocarbons from fuel evaporated emissions.


“Malfunction Indicator Light” (MIL) refers to the dashboard symbol that, when illuminated or blinking, indicates a fault in 
the emission control system as referenced in the Code of Federal Regulations, Title 40, Section 86.1806-05.


“Manufacturer” means any entity with design control that manufactures add-on or modified parts.


“On-Board Diagnostic System” (OBD) is a system that manufacturers develop and implement to meet vehicle or engine 
self-diagnosis and reporting capabilities as referenced in the Code of Federal Regulations, Title 40, Section 86.1806-05.


“Refueling Testing” refers to the procedures set forth the Code of Federal Regulations, Title 40, Section 86.150-98.


“Road Load” means the force that opposes the movement of a vehicle during on road driving.
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“SC03 Supplemental Federal Test Procedure” (SC03) sets forth the procedures for measuring vehicle emissions while air 
conditioning is in operation, as described in the Code of Federal Regulations Title 40, Section 86.160-00 which is designed to 
represent driving immediately following startup. 


“US06 Supplemental Federal Test Procedure” (US06 or US06 SFTP) means the test cycle, described in the Code of 
Federal Regulations Title 40, Section 86.159-00, which is designed to evaluate emissions during aggressive and micro-
transient driving.


 “Vehicle Identification Number” (VIN) means a series of letters and numbers that is assigned to a motor vehicle for 
identification purposes as referenced in the Code of Federal Regulations, Title 49, Part 565, amended April 30, 2008, 
incorporated by reference herein).


“Diagnostic Trouble Code” (DTC) is a part of the OBD system which indicates the status of an emission control system for 
the purpose of identifying a potential issue with a specific system as referenced in the Code of Federal Regulations, Title 40, 
Section 86.1806-05).


“Certification to Standard Ratio” refers to the calculated percentage which the certification test result is compared to the 
applicable emissions standard. The percentage is calculated using the following equation:  
(Certification Result / Standard) * 100.


“Pollutants” refers to the tailpipe exhaust emissions emitted by vehicles during the test procedures. These include the follow 
compounds: Carbon Monoxide (CO), Non-Methane Hydrocarbons (NMHC), Non-Methane Organic Gas (NMOG), 
Formaldehyde (HCHO), Nitrogen Oxides (NOx), Particulate Matter (PM).


“Readiness Indicators” (RI), also known as Readiness Monitors, refers to a part of the OBD system which indicates the 
status of emissions control systems after mileage accumulation as referenced in the Code of Federal Regulations, Title 40, 
Section 86.1806-05. 


“Low-Emissions Vehicle” (LEV) refers to a program standard created by CARB described in sections in Title 13 of the 
California Code of Regulations. Includes “Ultra-Low Emissions Vehicle” (ULEV) and “Super Ultra-Low Emissions Vehicle” 
(SULEV).


“California Air Resources Board” (CARB or ARB) is an agency of the government of California that aims to reduce air 
pollution.


“Environmental Protection Agency” (EPA) is an independent agency of the United States government tasked with 
environmental protection matters.


“Useful Life” (UL) is defined as the period during which the equipment is required to comply with all emission standards, 
and it is typically specified as a given number of calendar years or miles of driving, whichever comes first. Described in the 
Code of Federal Regulations Title 40, Section 86.1805-17.


“LA92 Supplemental Federal Test Procedure” (LA92) also known as HOT 1435 Unified Cycle means the test cycle, 
described in the Code of Federal Regulations Title 40, Section 1066.831, which is designed to represents rural and freeway 
driving.


“Constant Volume Sampling” (CVS) means a system that dilutes engine exhaust with ambient air for sampling, maintaining 
a nearly constant total combined flow rate of exhaust and dilution air mix across all engine operating conditions. Described in 
the Code of Federal Regulations Title 40, Section 90.420


“Bag Mini-Diluter” (BMD) means a proportional exhaust sampling system used for accurate ultra-low level vehicle exhaust 
emission measurements.


“Wide-Open Throttle” (WOT), also called full throttle, refers to the fully opened state of a throttle on an engine, usually 
indicating the maximum-speed state of running the engine.


“Sealed Housing for Evaporative Determination” (SHED) test chambers are utilized to measure hydrocarbon emissions 
from vehicles and their components under variable temperature profiles in a sealed environment.
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3   Vehicle Application List

This testing is presented as evidence of compliance for the following range of vehicles. A detailed vehicle 
coverage list is included in the Appendix.


Primary Models

Models included in this application are 2011-2022 Ford F-250, F-350, and F-450 pickup trucks. These include 
HD, and Chassis Cab models. All are equipped with 6.7L turbocharged diesel engines.


4   Test Vehicle Selection

Test Vehicle Selection Criteria


In order to identify the appropriate test vehicle from the above application list, the following criteria were 
considered:


• Applicable emissions standards (cleanest standard)

• The highest certification emissions results as a percentage of the applicable standard

• Vehicle test weight and road load factors

• Engine displacement

• Sales volume mix


Test Vehicle Evaluation

The test vehicle is a 2020 Ford F-350 4x4 equipped with a 6.7L turbocharged diesel engine. In reviewing the 
vehicle application list, all were certified to either LEV2 ULEV, LEV3 ULEV270, or LEV3 ULEV200 for 
California, and Tier 2 HDV, Tier 3 Bin270, or Tier 3 Bin200 federally, the LEV3 ULEV200 being the cleanest 
standard. The pollutants of greatest concern are NMOG+NOx for the FTP with a certification standard ratio of 
90% of the LEV2 ULEV, 71% LEV3 ULEV270 and 79% LEV3 ULEV200. The PM certification to standard ratio 
is below 33% LEV2 ULEV, 30% LEV3 ULEV270, and 13% LEV3 ULEV200. The LEV3 ULEV270 vehicle has 
the highest composite result of all vehicles at 43% of the NMHC+NOx standard. The dirtiest group relative to its 
standard is the 2013-2014 Ford F-250/F-350 LEV2 ULEV with a 90% certification to standard ratio of the 
calculated equivalent NMHC+NOx in the FTP, a certification to standard ratio for NMHC of 76% in the FTP, and 
a NOx certification to standard ratio of 100% in the FTP which is most likely to exceed its standard. The 
composite standards do not apply to LEV2 ULEV vehicles. The LEV3 (test group LFMXD06.771D) has a 
combined NMHC+NOx standard, therefore a concern is raised when comparing to LEV2 ULEV vehicles which 
have a 100% certification to standard ratio for a NOx standard of 0.2g/mi. A review of the original certification 
data and comparison to modified test results are needed to mitigate the concern. 


MAKE MODEL ENGINE SIZE ASPIRATION FUEL YEAR RANGE

Ford F-250 6.7L TURBO DIESEL 2011           2022

Ford F-350 6.7L TURBO DIESEL 2011           2022

Ford F-450 6.7L TURBO DIESEL 2011           2022

Exemplar Vehicle Test Group(s) LFMXD06.771D

MY(s) 2020

Model(s) F-350

Engine(s) 6.7L Turbocharged Diesel Engine

Other 4x4
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Test vehicle and catalytic converters must have accumulated at least 4000 miles in normal operation to ensure 
emission stability. Exemptions can be made for vehicles at least 2000 miles with additional testing. Test vehicle 
must remain under the control of the test laboratory for the entire duration of all described testing. No engine 
maintenance will be allowed during test sequence on test vehicle.


Test vehicle in modified condition must meet emissions standards shown below and all the OBDII system 
readiness indicators (RI) must set with no DTCs. Deterioration Factors & NMOG-to-NMHC ratio should be 
applied where applicable to results. Respective values used shall be the same as OEM test vehicle’s certification 
documents. 


5   Test Plan

Test Scope


Based on the SEMA Certified, published test procedures Section VIII. 3 (A), it has been determined that the 
following sequence, performed on the exemplar vehicle, is required to determine reasonable basis for knowing 
that the subject device does not increase emissions above the applicable standards or baseline requirements for the 
specified grouping of vehicles. 


Device:


1. Install and record (photograph) Calibrated Power Solutions Inc. Spade Tuner for the Powerstroke 


2. Install correct calibration for exemplar vehicle at test laboratory, record (photograph) process. 


Exhaust:


Test parameters (road load coefficients, canister loading, test weight, test fuel, etc.) shall be the same as the 
OEM specified in the test vehicle’s certification, unless otherwise noted below: 
Parameter Note: N/A


1. Perform FTP-75 as described in Code of Federal Regulations, Title 40, Section 86.130-00 (a) through 
(d) and (f).


2. Perform SC03 as described in the Code of Federal Regulations Title 40, Section 1066.835.

3. Perform LA92 as described in the Code of Federal Regulations Title 40, Section 1066.831.


Other:


1. Perform OBD read & report as specified in test procedures. Please include short and long-term fuel 
trim levels at 2500rpm and modes 1,2,3,6,7 and 9 with part installation.


2. Perform SEMA-WOT validation test. – To confirm OBD and product function at the following 
operating points:


a. Maximum horsepower and torque.


TEST Standards (grams/mile) (*milligrams/mile)

NMOG(NMHC)+NOx CO NMOG NOx HCHO PM

FTP-75 0.270 4.2 - - 6 0.010

Composite 0.550 6.0 - - - 7*
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Detailed Test Sequence


*Evaporative canister must be purged and loaded to 1.5x working capacity. Report shall include canister pre-conditioning results. 
**The alternative AC2 test procedure may be conducted in lieu of the SC03; however, a multiplication factor of 1.2 will be applied to AC2 results.


Step Task Note

1 Log Incoming Vehicle Data: VECI, VIN, GVWR, ODO, Tire Info, Device info as requested.
Rec
ord 
all 

find
ings 
and 
devi
atio
ns 
fro
m 

Test 
Seq
uen
ce 
or 
CF
R.

2 Log OBD (RI & DTC status), and reset OBD (RI status)

3 Mileage accumulation (50-mile min.) using an appropriate transient driving pattern.

4 Log OBD (RI & DTC status)

5 Perform FTP-75* as per CFR

6 Perform SC03** as per CFR

7 Perform LA92 as per CFR

8 If using CVS, repeat exhaust testing.

9 Log OBD (RI & DTC status)

10 Post-Test mileage accumulation if RI not set

11 Log OBD (RI & DTC status)

12 Perform SEMA-WOT 

13 Log OBD (RI & DTC status)
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6   Test Summary Report
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7   Conclusion

As illustrated by the data above in Section 6, appropriate testing yielded results that are within the applicable 
tailpipe emissions standard for LEV3 ULEV270, as well as Tier 3 Bin 270. In addition, demonstrations and 
declarations have verified that all OBD readiness monitors and DTCs are functional and intact. All tests were 
performed on a vehicle that exemplifies the population of applications considered, based on the criteria presented 
in Section 5 of this document.


Utilizing the data obtained from testing, a factor can be calculated from the NOx results and the test vehicle’s 
certification values. This factor can then be applied to the LEV2 vehicles. The LEV2 ULEV standard is 0.2g/mi 
for NOx, the LEV3 (LFMXD06.771D) certification test results are 0.17g/mi for NOx, the delta from the modified 
vehicle result of 0.1843g/mi to its original certification is 0.0143g/mi. The percentage increase of NOx can be 
assumed as 7.75%. When applying that percentage to the LEV2 certification results the NOx is 0.2015g/mi, which 
when rounded is still within LEV2 ULEV 0.2g/mi. standard.  Therefore, the test vehicle selection of the does 
adequately represent all vehicle applications requested.


All testing was performed in accordance with Title 40, Part 86, and 1066 of the Code of Federal Regulations at an 
EPA-recognized laboratory. In aggregate, this presents a compelling reasonable basis for knowing that the 
Calibrated Power Solutions Inc., Spade Tuner for the Powerstroke, installed per manufacturer’s instructions and 
as presented for the proposed application list, is compliant with all federal emissions regulations in accordance 
with the EPA tampering policy issued on November 23, 2020.
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8   Appendix

Application Form
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Form E
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Calibration Parameters


Calibration Parameters

6.7 Powerstroke 
Additional Cal Tables.xlsx
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Vehicle Coverage List





Complete VCL

CPS01.C003_VCL_20
23.08.01.xlsx
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New Vehicle EPA COC and CARB Executive Order (Tested Vehicle)


EPA COC 

LFMXD06.771D-069

CARB EO

A-010-2227


LFMXD06.771D-069.
PDF

pc-ldt-mdv_mdv_a-1
0-2227__sdt--20191120.pdf
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CARB Executive Order D-845-2


CARB EO

#D-845-2

D-845-2 EO 
Calibrated Power Solutions (CL A-2022-179) signed.pdf
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Installation Instructions


Part # 13-11, 13-12 
Spade Flash – 

Ford Instructions

Duramax Tuner 
EZ Lynk 

Hardware & Tune 
Installation




11-19 Calibrated 
Power Ford Spade Tuning instructions.cleaned.pdf
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Marketing Material 
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