ETA-TPOO3

Revision 2
Effective March 1, 197

Implementation of
SAE J1634 May93 -
“Electric Vehicle
Energy Consumption and
Range Test Procedure”

Prepared by

Prepared by: Date:
JJJJJJJJJJJ

Approved by: Date:

nnnnnnnnnnnnnn

(11097 Etectric Transportation 7P ptications All Rights Reserved



Procedure ETA-TP003 Revision 2 2

TABLE OF CONTENTS

1.0 Objectives 3
2.0 Purpose 3
3.0 Documentation Support 3
4.0 Initial Conditions and Prerequisites 4
5.0 Testing Activity Requirements 7
6.0 Road Load Test Cycle 9
7.0 Data Reduction and Acceptability Criteria 13

8.0 Glossary 14
9.0 References 16

Appendices

Appendix A - Metrology Usage Sheet 17
Appendix B - J1634 Data Sheet 18
Appendix C - J1634 Road Test Data Sheet 21
Appendix D - Energy Efficiency Calculation Sheet 23

01997 Etectric Transpontation 7 sptication Ml rights Reserveds



Procedure ETA-TP003 Revision 2 3

1.0 Objective

The objective of thiprocedure is tadentify the proper methods for the control of
testing activitiespursuant to the requirements of SAE Standard J162493,
"Electric Vehicle Energy Consumption and Rang@est Procedure."These
methods ar@ot meant to supersedkose of the testintacility, thosespecifically
addressed by SAE Test Standards (except as noted) any @fgulatoryagency
who may have or exercise control over the covered activities.

2.0 Purpose

The purpose ofthis procedure is toidentify acceptable methods for the
implementation ofthe testrequirements of SAE-J1634Vhile the SAE-J1634
Recommended Practice establishegorm procedures for testing electric battery-
poweredvehiclesthrough the Urbamriving SchedulgUDS) andHighway Fuel
Efficiency Tests (HWFET)this procedureestablishes some requirements that are
outside of the guidance of that SAE Standaididitionally, this procedure
authorizes deviations from sometbé testrequirements of the SAE J1634. These
deviationsare necessary to accomplish thest,and areclearly noted wherehey
occur. This assures that relative performance between vehicles can be assessed.

3.0 Documentation

Documentation addressed by thmocedure shall be consistent, easy to
understand,easy toread andreadily reproducible. This documentatioshall
contain enough information to "stand alone"; that is, be self-contained to the
extent thatall individuals qualified to review itould be reasonably expected to
reach a common conclusion, withale need toeview additional documentation.
Review and approval dfest documentatiorshall be inaccordance with ETA-
ACO004, "Review ofTest Results."Storageand retention of recordduring and
following testing activitiesshall becompleted as described Procedure ETA-
ACO001, "Control, Close-out and Storage of Documentation.”
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Initial Conditions and Prerequisites

Prior to conduct oiny portion of the testing, thillowing initial conditions and
prerequisites should be met. Satisfactory completion of thiese should be
verified as complete and recorded on the Test Data Sheet.

4.1

4.2
4.3

4.4

4.5

4.6

4.7

Personnel conducting testing under ghiscedureshall be familiar wth the
requirements of thiprocedure, anevhen applicablethe appropriate SAE
Test InstructionsAdministrative Control Procedures, and loertified by
the Program Manager or the Tééanager/Engineer prior toommencing
any testing activities.

Ambient temperatures during testing shall b¥-279°F.

Battery temperatures at theginning oftestingshall be lesshan 120F,
and should be less than £60

Dynamometer Testing

4.4.1 The loadshall be prgrammable at variousehicle speeds to
simulate vehicle road load versus speed characteristics.

4.4.2 Road load power settingball bemade based on SAE J1263 as
described in ETA-TP001 and this procedure.

4.4.3 Dynamometeflywheel shall beengaged with the nearestailable
dynamometer inertia weight which equals or excéaassVehicle
Weight Rating (GVWR). Weightsvhich exceed the GVWR by
more than 2% W be approved by the Program Manager or Test
Director, as appropriate.

4.4.4 During dynamometer operation,fized speed coolindan shall be
positioned so as to direct cooling airthee front of the vehicle. The
fan capacity in generalhall not exceed2.5 n¥/s (5300 ft/min).
Auxiliary fans may bemployed if needed tmoreclosely duplicate
on-road cooling conditions.

Vehicle shall beéested inits normal configuration with normal appendages
(mirrors, bumpers, hubcaps, gtcCertain items (hulzaps, etc.may be
removed where necessary for safety on the dynamometer.

During dynamometer testingehicles mayuse tireswhich have had the
tread “shaved” off. Thisreduces tire heating, tire squirm and prevents
absorption of roadoad by the tires.This is a departure from the
requirements of SAE J1634

Dynamometer tire pressusball beset as required tachieve consistent
testing results and repeatabilityrough the coastdowanycles. Thiswill
nominally be 50psig (coldinflation pressure). This is differetthan the
pressure used testablishthe dynamometerroad load power setting in
ETA-TPOO1.This is a departure from the requirements of SAE J1634
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4.13
4.14
4.15
4.14

4.15
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Normal manufacturer's recommended lubricants shall be employed.

Prior to dynamometer testingghicles shall havaccumulated aninimum
of 100 miles (300 milesrecommended) by completinge requirements of
procedures ETA-TP004 and ETA-TPOOHis is a departure from the
requirements of SAE J1634.

Full charge should bestablished usinghe manufacturer'sscommended
charging procedure andequipment in accordance witETA-TPOO0S,
“Battery Charging.”

Thefollowing data shall be collecteduring conduct of the various tests
specified by thisprocedure.Overall error in recording or indicating
instrumentsshall not exceed +2% of thenaximumvalue of the variable
being measured, or apecifically exceptee@lsewhere. Periodic calibration
shall be performed and documented to ensure compliance thih
requirement.

4.11.1 Battery voltage versus time

4.11.2 Battery current versus time

4.11.3 Vehicle speed vs time

4.11.4 Distance vs time

4.11.5 Battery temperature vs time

4.11.6 Battery power versus time

The range of ambient temperature during the testing shall be recorded.
A description of the dynamometer load program shall be recorded.

The date, starting and ending times shall be recorded.

The beginning and ending vehicle odometer readings shall be recorded.

All instrumentation used in thest shall be listed on Appendix A and
attached to the test datheets/results anshall includethe following
information:

4.14.1 Manufacturer
4.14.2 Model Number
4.14.3 Serial Number
4.14.4 Last Calibration date
4.14.5 Next Calibration date

Any deviation from the test procedure and the reason for the deviation shall
be recorded in accordance with ETA-AC002, “Control of Test Conduct.”
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4.16 The speed-timmeasuring device another necessary equipmeshall be
installed so they damot hinder vehicleoperation or alter the operating
characteristics of the vehicle.

4.17 A description of the dynamometer shall be recorded, including:
4.17.1 Drum or roll diameter and number of tire contact points
4.17.2 Road load power set points
4.17.3 Dynamometer inertia weight
4.17.4 Vehicle speed from dynamometer roll

4.18 Accessories shall not be used during testing activities.

4.19 All documentation required to complete the testhgll becompleted,
approved and issued prior to commencing the testing it addresses.

4.20 A copy oftest documentation and methodologies/instructions used for
testingshall be included ithe final testdocumentation progranThis is in
accordance with ETA-AC002, “Control of Test Conduct.”

4.21 Verity that procedures ETA-AC006, “Vehicle Verification,” and ETA-
TPO11, “Receipt Inspection,” have been, or are being, completed.

4.22 Portions of procedure ETA-TP009, “Measurement and Evaluation of
Magnetic FieldsGenerated by Electric Vehiclesshall becompleted in
conjunction with this procedure.
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5.0 Dynamometer Setup

The purpose othis section is toprepare thedynamometer for use in testing
electric vehicles to the requirements of SAE J1634 as required in Section 6.

CAUTION
The dynamometer is started and run in this procedure. ALL
personnel shall exercise appropriate cautions while ithe vicinity of
both the Power Absorption Unit and the Roller Section.

NOTE
Activities necessary to completbe test aradentified in the following
sectionsAll items shall beeompleted, whether thegre required by J1634
or not. Any section which cannot be completed shall be so annotated, along
with the appropriatejustification in accordance with ETA-AC002,
“Control of Test Conduct.”

NOTE
For this test, vehicles shall be loaded at curb weight plus 332 pounds.

5.1  Start up the vibration monitor and control computer.

5.2  Conduct an initial warm-up of the dynamometer.

5.3  Conduct and complete the speed calibration of the dynamometer.

5.4  Conduct the Torque Calibration process for the dynamometer system.

5.5  Calibratehe DataAcquisition Systen{DAS) used in conjunction with the
Dynamometer system.

5.6  Prepare the vehicle to be tested as follows:

5.6.1 Verify the vehicle is weighted tacurb weight plus332 pounds
(including the driver and test equipment).

5.6.2 Install or verify thatthere areshaved tiregnstalled onthe test
vehicle, as appropriate.

5.6.3 Inflate the tires to a coldnflation pressure of 50 psig0.5 psig.
Record on Appendix B.

5.6.4 Place thdaestvehicle onthe dynamometer rollers, and center it on
the rollers byslowly running it or turninghe dynamometer rollers
with the motor.

5.6.5 If thevehicle will not center on theollers, repeat step 5.6.4 until
the vehicle is centered.
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5.8

5.9
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5.6.6 Place fan(s) in front of the vehicle anatn themon. Fans should be
placed to simulateoad air flow, not to exceed2.5 n¥/s (5300
ft3/min).

5.6.7 Attach tie-down straps to the vehicle.
5.6.8 Place wheel chocks at the non-driving wheels.

CAUTION
High Voltage may be present. To prevent personnel injury or
equipment damage, use extreme caution when hooking up
instrumentation leads.

5.6.9 Hook up vehicle instrumentation leads to the DAS.
Determination of Dynamometer and Tire Parasitic Losses
5.7.1 Place the vehicle in neutral.

5.7.2 Set thenertial weight tothe lowest appropriate weight. Record the
weight on Appendix B.

5.7.3 Using the motor on thedynamometer, run theehicle for a
minimum of ten minutes for tire warm-up.

5.7.4 Record the tire temperatures on Appendix B.
5.7.5 Using the dynamometer motor, accelerate the vehicle to 63 mph.
5.7.6 Shift to neutral and coast to 9 mph.

5.7.7 Record the tire temperatures goarasitic loss coefficients on
Appendix B.

5.7.8 Save the data on the DAS.

5.7.9 Repeatthis test ateach applicable inertialveight. Record the
inertial weights used and the results of each run on Appendix B.

Set up the dynamometer to achieve the desired coast-down times.

5.8.1 Determinethe coastdowmime inthe 55-45mph speed rangesing
an initial estimate of the A and C coefficients.

5.8.2 If measured coastdowimes are notwithin 1.5% of thedesired
coastdown times, adjust A and C as necessary unfifee
consecutive coastdowmmesfall into the 3% £1.5%). Record the
numerical results on Appendix B.

If the adjustment to A and C are greater than 3% fronmitied calibration
(thefirst time thisprocedure was conducted for thehicle), amattempt to
determinethe cause of thédrift” should be undertakenThis evaluation
should include both the vehicle and the dynamometer.
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6.0 Road Load Simulation

The purpose ofhis section is to determinie rangeachievable by an electric
vehicle whensubjected to theéestschedules identified ISAE J1634 (May93).
This sectionselectively implements ptons of SAE J1634 in support dhis
purpose. The actuatlynamometer instructionsre developed by thentity
operating thedlynamometer andhall beused in conjunction with thisrocedure.
As such, thisproceduremay beused atany facility utilizing aClayton IM-240
Electric Dynamometer.

This procedure performs SAE Standard J1634 testing at an ambient temperature of

77°F £ 9°F. The loadcycles shall followthe combinedUDS/HWFET roadload
schedule contained in SARandard J1634, May93est room temperatureball
be controlled in accordance with existing facility instructions.

6.1  Conduct a warm-up of the dynamometer as follows:

6.1.1 Verify thatthe propeinertia weight forthe vehicle to baested has
been selected. Record this weight on Appendix C.

6.1.2 Check theoller area andnform other people in the area that
dynamometer operation is about to start.

6.1.3 Verify that the rollers are clear of personnel and debris, cables, etc..

6.1.4 Set therun time to at least 15 minutes andirn on the
dynamometer motor. Monitowibration levels for anomalies.
Terminate  operation if vibration levels exceed the
manufacturer’'s/operator's recommendadximum oralert levels.
Record themaximumallowable and achieved vibratidavels on
Appendix C.

6.2  Conduct a speed calibration of the dynamometer unit.

6.3  Conduct a torque calibration of the dynamometer and control system.
6.4  Conduct a calibration of the Data Acquisition System (DAS).

6.5 Conduct the SAE J1634 Road Load Simulation test as follows:

6.5.1 Verify that the requiredambienttemperature in the teshamber
has existed for at least 12 hours.

6.5.2 Verify that the DAS instrumentation is connected.

6.5.3 Verify the testvehicle has shaveiites installed with coldinflation
tire pressures of 50 psif.5 psig. Record on Appendix C.

6.5.4 Turn on the cooling fan(s).
6.5.5 Complete an initial tire warm-up for at least 15 minutes.
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6.5.6 Enter thdinal A and C coefficients intthe dynamometercontrol
system. These were obtained in Step 5.8 of this procedure.

6.5.7 Record tire temperature on Appendix C.
6.5.8 Disconnect the vehicle from the charger.

NOTE
The SOC indicator reading shall be recorded at each significant datum (F,
1/2, 1/4, E, etc.).

6.5.9 Record traction battery SOC indicator reading on Appendix C.

6.5.10 Theminimumtraction battery voltage to be allowed durihg test
shall be obtained from ETA-ACO006, “Vehicle Verification.” Record
this value on Appendix C.

6.5.11 Record ambient temperature of test room on Appendix C.
6.5.12 Notify test vehicle driver that the test is about to begin.

6.5.13 Begin the testsequence of the SAE J1634ay93 Combined
UDS/HWFET Road Load Cycle.

6.5.14 Monitor the drives performance andote thetime, odometer
reading, speed and distancewdtich an excursion fronthe drive
cycle occurs, aswell asthe reason(s) foany such excursions on
Appendix C.

6.5.15 Follow theClayton softwarehrough both Urbamrive Cycles and
both Highway Drive Cycles.

6.5.16 Between theland 2° HWFET sections[{l5 seconds), theehicle
key shall remain on and the brakes applied.

6.5.17 If the vehicle finishesthe combinedUDS and HWFETcycles,
complete the following:

6.5.17.1 Turn off the fan(s)

6.5.17.2Turn off the ignition key

6.5.17.3 Wait ten (10) minutes. Record the times on Appendix C.
6.5.17.4 Take tire temperatures. Record on Appendix C.

6.5.18 Restart th®ynamometeiRoad Load test (twd@DS followed by
two HWFET) at ten minutes after shut-down..
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NOTE

Test termination criteria contained in SAE J163Hall be the official
method of determiningrehicle distance traveled. Howevethis is not
necessarilythe criteria forterminating the testcycle. Testingshall be
terminated based on traction battery voltage, or battery capacity as
indicated bythe sustainednability of the vehicle to attain or maintain
speed, as opposed to the criteria contained in SAE JI@84.is a
deviation from the requirements of SAE J1634.

6.5.19 Terminate thaestbased on theepletion ofthe vehicle batteries.
Battery depletiorshall bebased on the manufacturer'esjfication
of minimum voltage identified in ETA-ACO006, “Vehicle
Verification,” or by the Test Director or Test Manager.

6.5.20 Upon completion of the test, record the following on Appendix C:
6.5.20.1 Time of day
6.5.20.2 Test time
6.5.20.3 Odometer reading
6.5.20.4 Dynamometer distance
6.5.20.5 Total distance
6.5.20.6 Distance to SAE J1634 Cutoff criteria
6.5.20.7 Final SOC indicator reading
6.5.20.8 Final tire temperatures.
6.5.21 Remove the vehicle from the dynamometer.

NOTE
DC energy consumption may be calculated for the combined UDS-
HWFET, a UDS cycle or a HWFET cycle. The equation is the same, but
only the energy withdrawn during the test being evaluated should be used.

Calculate the DC energy consumptiofih/mi delivered bythe battery up
to the point of test termination (where the tesfiially terminated to the
requirements of SAE J1634), using the following equation:

6.6.1 Using the official mileage from the testcycle, complete the
following calculation:

DC Energy from Battery During Cycle
Vehicle DC Energy Consumption =
(with units of DC Wh/mile) Distance Traveled
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6.6.2 The system AC energy consumptioshall be completed in
accordance withETA-TP008, “Battery Charging.” This is a
departure from the requirements of SAE J1634, May93.
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7.0 Data Reduction and Acceptability Criteria

7.1  The requirements falata reduction arspecificallyaddressed in Section 9
of SAE J1263, Jun91. Refer to that standard wdt@nficationfor utilizing

these techniques is required.

7.2  Acceptability requirementare presented in Section 9.4 of SAE J1634
May93.

7.3 Distribution, Retention and destruction alf test documentsshall be in
accordance with the requirementientified in Procedure ETA-ACO001,
"Control, Close-out and Storage of Documentation."
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Glossary

8.1

8.2

8.3

8.4

8.5
8.6

8.7

8.8

8.9

8.10

8.11

8.12

Data Reduction - Theechniques folanalyzing aset of coastdown datand the
correction factoremployed inthe determination of theoefficients ofthe road
load equation. These correctegkfficientsare used to set up tldgnamometer to
match the 55-45 mph coastdown time targets.

Effective Date - The date, aftewhich a procedurehas been reviewed and
approved, that the procedure can be utilized in the field for official testing.

Effective Mass - The sum tfe test mss andhe effective inertia's othe driven
and non-driven axles.

GrossVehicle Weight Rating (GVWR) The maximumdesign loaded weight of
the vehicle specified by the manufacturer.

Initial Conditions - Conditions that must exist prior to an event occurring.

Prerequisites - Requirements that must be met or resolved prior to an event

occurring.

Program Manager - As used in tipsocedure, thendividual within Electric
Transportation Applications responsiblefor oversight of the EV America
PerformanceTest Program. [Subcontraotganizationamay have similarly titled
individuals, but they are not addressed by this procedure.]

Shall -ltemswhich require adherence without deviatid®hall statementsdentify
binding requirements. A go, no-go criterion.

Should - Itemswhich require adherence if all possible. Should statements
identify preferred conditions.

State ofCharge (SOC) - Fathis testingthe SOC of a battery idefined as the
expected residual battery capacity, expressed in amperes-howegtdrours or
miles, as apercentage of the totalvailable.The 100% SOCbasis (available
ampere-hours, kilowatt hours aniles) is determined by the actualischarge
capability ofthe main propulsion battery when dischargedthe requirements of
the 45 mph Constant Speed Range Test portion of procedure ETA-TP004.

Test Director - Thendividual within Electric TransportationApplications
responsibldor all testing activities associated withe EV America Performance
Test Program.

Test Director’s Log - Alaily diarykept by the Test Director, Program Manager,
Test Manager or TedEngineer to document major activities and decisitbrag
occurduring the conduct of a Performantest Evaluation ProgramThis log is
normally a runningommentary, utilizing timednd dated entries to document the
days activities. This log is edited to devetbp Daily Test Logpublished with the
final report for each vehicle.
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8.0 Glossary (continued)

8.13 TestEngineer - Thandividual(s) assigned responsibilifgr the conduct of any
given test. [Each contractor/subcontractsiiould have at leasine individual
filling this position. If so, theyhall be responsibker adhering tahe requirements
of this procedure.]

8.14 Test Manager - Theindividual within Electric TransportationApplications
responsiblefor the implementation othe test program foany given vehicle(s)
being evaluated tahe requirements of the EVAmerica PerformanceTest
Program. [Subcontract organizatianay havesimilarly titled individuals,but they
are not addressed by this procedure.]

8.15 TestMass/Weight - The mass/weight tife vehicle astested;including driver,
operator (if necessary) and all instrumentation.
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EV America Technical Specifications

ETA-ACO001, Revision 2 - "Control, Close-out and Storage of Documentation”
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ETA-TPOO01, Revision 2 - “Road Load Measurement an®ynamometer
Simulation Using Coastdown Techniques”
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APPENDIX-A

Electrie 7mw,éazmm ;4,@ﬂémz‘éam Vehicle Metrology Setup Sheets

Vehicle Number:

(Page 1 of 1)

Instrument/Device:

Calibration Due Date: Initials / Date:

Fifth Wheel S/N:

Fifth Wheel Calibrator S/N:

Daytronics S/N:

Daytronics Set-up Sheet S/N

kWh Meter S/N:

Shunt S/N:

Tire Pressure Gauge S/N:

Misc:

Misc:

Misc:

Misc:

Comments (initials/date):

Completed By:

(Printed Name)

(Signature ) e) (Dat

Reviewed By (QA):

(Printed Name)

(Signature) e) (Dat

Approved By:

(Printed Name)

(Signature) e) (Dat
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APPENDIX-B

Electriic Transportation pplications SAE J1634 Test Data Sheet
(Page 1 of 3)

Vehicle Number:

Project No.: | Test Date(s):

Root File No.:

Test Driver:

(Initials) (Date)

Test Engineer:

(Initials) (Date)

Vehicle Setup

VEHICLE WEIGHTS AS TESTED WITH DRIVER & INSTRUMENTATION
(Curb weight plus 332 pounds)

Left Front: Right Front: Total Front: Percent Front: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Left Rear: Right Rear: Total Rear: Percent Rear: %
(Ibs or kg) (Ibs or kg) (Ibs or kg)
Total Weight:
(Ibs or kg)

COLD (SHAVED) TIRE PRESSURE
(50 psig+0.5 psig)

Left Front: Right Front

(psig or kPa) (psig or kPa)

Left Rear Right Rear

(psig or kPa) psig or kPa) (

Determination of Dynamometer and Tire Parasitic Losses

Inertial Weight Setting:

TIRE WARM-UP TEMPERATURES

Left Front: Right Front:
(°For°c) (°For°c)
Left Rear: Right Rear:
(°F or°C) (°F or°C)
Parasitic Loss -V
Base
Ci
C2
C3
C4
Tire Temperatures [°F]
Base
Left
Right
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Electric Transportation 7 splications

Repeatability:

19

APPENDIX-B
SAE J1634 Test Data Sheet
(Page 2 of 3)

Parasitic Loss -V
Base
C1
C2
C3
C4
Tire Temperatures [°F]
Base
Left
Right
Parasitic Loss -V
Base
C1
C2
C3
C4
Tire Temperatures [°F]
Base
Left
Right
Parasitic Loss -V
Base
C1
C2
C3
C4
Tire Temperatures [°F]
Base
Left
Right
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APPENDIX-B

Electriic Transportation Applications SAE J1634 Test Data Sheet
(Page 3 of 3)

General Comments (initials/date):

Completed By:

(Printed Name) (Signature ) (Date)
Reviewed By:

(Printed Name) (Signature) (Date)
Approved By:

(Printed Name) (Signature) (Date)
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Vehicle Number:

ETA-TP003 Revision 2 21

APPENDIX-C
SAE J1634 Road Test
Data Sheet (Page 1 of 2)

Inertial Weight Setting:
(Iby)

Maximum Allowable Vibration:

TIRE PRESSURES
(50 psig+0.5 psig)

(°F or°C)

Left Front: Right Front

(psig or kPa) (psig or kPa)
Left Rear Right Rear

(psig or kPa) (psig or kPa)

TIRE TEMPERATURES

Left Front: Right Front:

(°F or°C) (°F or°C)
Left Rear: Right Rear:

(°F or°C)

Traction Battery State of Charge:

Minimum Allowable Traction Battery Voltage:

Test Room Ambient Temperature:

{F or°C)

EXCURSIONS FROM TEST CYCLE (see next page)

Odometer Reading: | Time Waited:
TIRE TEMPERATURES
Left Front: Right Front:
(°F or°C) (°F or°C)
Left Rear: Right Rear:
(°F or°C) (°F or°C)
Time of Day: Test Time:

Odometer Reading:

Total Distance:

FINAL TIRE TEMPERATURES

Left Front: Right Front:
(°F or°C) (°F or°C)
Left Rear: Right Rear:
(°F or°C) (°F or°C)
Excursions from Drive Cycle:
Time: Speed: | Distance: Comments: Initials:
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APPENDIX-C
SAE J1634 Road Test
Data Sheet (Page 2 of 2)

Excursions from Drive Cycle (-continued)

Time:

Speed:

Distance:

Comments: Initials:
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APPENDIX-D

Electric Transportation pplications SAE J1634 Energy Efficiency Calculation
Data Sheet (Page 1 of 1)
Vehicle Number:

AC into the Charger: DC into the battery:

(kwh) (kKWh)

Calculations (initials/date):

System DC Energy Consumption = DC Energy from Battery While Driving
(with units of DC Wh/mile) Distance Traveled

System DC Energy Consumption = =
(with units of DC Wh/mile)

Completed By:

(Printed Name) (Signature ) (Date)

Reviewed By:

(Printed Name) (Signature) (Date)

Approved By:

(Printed Name) (Signature) (Date)
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