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J1711 Project Overview

Started in mid 2006
FY2009, work will continue with 
J1634
80% complete

PHEVs unique operation 
Compatibility with legacy testing 
requirements
Test equipment not always capable 
for long PHEV tests
Different types of PHEVs all must be 
on equal playing field
Definitions must be sound

Timeline

Budget

Barriers

ANL chair of J1711
Members include: Chrysler, GM, Ford, 
CARB, EPA, Toyota, Honda, Environment 
Canada, INL, NREL and others
Collaborate with JARI-organized ISO 
work group

Partners$300k
Many other ANL tasks support this 
effort



J1711 Objectives

Chair / Organize J1711 Task Force
Develop procedures
– Addressing all the significant challenges

Validate using APRF dyno lab
Ensure that all stakeholders have consensus

– JARI-ISO, CARB, EPA
In FY09, write document for ballot
In FY09, support EPA MPG Labeling developement
– ANL and INL working together on Test vs On-Road PHEV results



Milestones for FY08 an FY09

1999 – J1711 First Approved
2004 – J1711 Expired 
2006 – J1711 Task Force Formed
2007 – Recalculated Utility Factor, 
Established test sequence 
J1711 = CARB as much as possible
J2841 Written
Concept frozen, start writing document
J1711 Balloting
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EPA, DOT Will Reference SAE Standard
CARB and J1711 Procedures Made Similar
ISO and J1711 Collaborate

J1711PHEV Test Procedures

=

=Much effort has gone into 
keeping CARB and ISO 
compatible with J1711

(DOT)
CAFE
calculation
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Summary of Approach / Progress 



Summary of “Electrified Vehicles”
Vehicle Type Electric 

Power
Electric 
Storage

Grid 
Connected

Electric 
Driving

Mild HEV Low Low No No

Full HEV Med Low No Very 
limited

Conversion
PHEV

Med Med Yes Limited

AER- Capable

PHEV
Med+ Med Yes UDDS 

cycle

“E-REV”
PHEV

High High Yes Full
Performance

BEV High High Yes Full 
Performance

Civic HEV

Escape HEV

Prius HEV

Toyota Demo PHEV

Chevy Volt

RAV-4 EV

EV1

VUE HEV

Hymotion Prius

AER = All Electric Range

J1711

J1634



Plug-In HEV Definitions

EV 
Mode

SO
C

Sustain Mode

Initially, all PHEVs were EV 
capable. EV, then hybrid 
operation.
Note: E-REV is a PHEV, despite what 
GM says

x
miles EV 

range

SO
C

Depleting 
Mode

Sustain
Mode

Blended PHEVs – not “full 
performance” electric. Engine 
operation needed during test 
cycles. However, significant fuel 
use displaced.

= Engine-on

(start of day)

(start of day)

x
miles CD 

range

“Charge-
Sustaining”

“Charge-
Depleting”

“Charge-
Sustaining”

“Charge-
Depleting”



PHEV Operation Diversity Poses Challenges For Testing

Blended depletion may vary

If EV Sustain Mode abrupt,

Or, EV / Blended / Sustaining 



Testing Depleting Operation With “FCT”

Full Charge Test (FCT) - Start fully charged, repeat cycle until car 
behaves like a charge-sustaining hybrid

Easy? What’s the problem?
1. Limitations of test cell hardware / software: 
2. Vehicle initial conditions conflict with conventional vehicle procedures
3. Compatibility with existing test procedures, conditions, and calculations

“Full Charge Test”
(FCT)

Charge-
Sustaining Test

(Full Charge)

Cycle 1 Cycle 2 Cycle 3 Cycle 4

until charge-sustaining

D
on

e



Test Sequence For Urban and Highway Cycle Tests

Four (4) days of testing for PHEV UDDS and Highway
Non plug-in hybrids, day and a half

U U U
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1

Soak
12h 
to

36h

2

U U U U

Full
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No Charge

Soak
12h 
to

36h

4

Soak
12h 
to

36h

6

H H H H

Full

7

U U H H

5 Test
&

Prep



EPA Label Includes Three More Cycles to Test!!!

Cold CO Test
-7˚C Urban

35˚C SC03 Air Conditioner Test
with solar simulation lights

US06
Run like HWY, only 
second cycle counts
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Major Consensus Items of J1711

Do not combine fuel and electricity into a composite MPG Result
– Report both MPG and AC Wh/mi (from plug) separately

Baseline charging assumption: 1 charge per day
– Missed charge = Opportunity charging

Retain “Utility Factor” method of combining depleting with 
sustaining

Emissions certification may not be the same procedure as fuel 
economy determination

Typical Cold / Hot Weighting for UDDS not possible in Charge-
Depleting test
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What is NOT in Scope of J1711

Emissions certification worst case emissions 
– Depleting or the Sustaining test results

– OEMs demonstrate worst case
– J1711 include emissions calculation similar to fuel (like 

CO2)
Label Fuel Economy EPA 
– However, the committee is now spending time on this 

subject
– Contract with Emmeskay Inc. to help provide “Individual” 

Utility Factors for MPG label calculations
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Examples of ANL Tools Used 
Develop J1711 Concepts

OEMs do not share data, ANL had to address 
the problems using its wide array of systems 
tools 
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Using Simulation to Define End of Charge-
Depleting Range

Major issue with SAE and JARI ISO workgroup – how to define end of 
charge-depleting?
Found that both definitions are useful, depending upon use and level of 
data

Rcda

(nth cycle)

soc

soc

Rcda

2
finalini SOCSOC +

SOC

ini final

(ave SOC)

Method
1

Method
2
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ANL PHEV Platforms Critical in Procedure 
Development & Validation

“MATT” Platform as PHEV

“TTR” PHEV

-- “Charge-
sustaining switch”
-- Solve “Cold HWY”
Problem

Full control allows 
testing various 
PHEV operation
-- Blended
-- E-REV
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New Ideas for Treating Charging Data 

Needed a way to relate DC energy measured on vehicle to AC kWh from 
charger
ANL’s analysis of actual PHEV charge data of Li-Ion batteries led to an 
ANL proposal to deal with difficult problem



Many PHEVs Tested to Aid in J1711 Development

Prius Conversions
1. Hymotion (1st gen) Prius (highly instrumented)
2. HybridsPlus Prius (highly instrumented)
3. Hymotion (2nd gen) Prius (AVTA)
4. EnergyCS Prius ver.1 and ver.2 (AVTA)
5. Hymotion (3nd gen) Prius (owned by A123)
Escape Conversions
6. Electrovya Escape (AVTA / NYSERDA)
7. Hymotion Escape (AVTA / NYSERDA)
OEM
8. Renault Kangoo
9. OEM PHEV Mule (NDA-protected)
10. BEV Tested for range/eff, short-cut

1 2

43

6

8

5

7

109



Analytical Tools Developed to Evaluate Equations and 
Results

PHEV “One-Pager”
Calculates all relevant test outputs 
from APRF test data
Real data shows limitations in 
equations, methods
Several problems found, ANL 
recommended changes
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Defining Fuel Economy of a 
PHEV ….?
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Most Converter Companies Claim “100+ MPG”
Pointless Number Unless Conditions are Described

(Only Rob Lowe gets 150+ MPG?)

Importance of standard
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On-Road Results Illustrate Importance of Daily 
Driving Distance

From: http://avt.inl.gov/pdf/phev/HymotionPriusAccelTestingResultsReport.pdf

INL and ANL studying Test vs On-Road (addresses last year’s 
reviewer’s remark)

Increasing 
Distance

Decreasing 
MPG
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Utility Factor (UF) Defined to Weight 
Depleting with Sustaining

UF: Weighting of Depleting operaiton
US DOT National Highway Transportation Survey, 2001
84,000 vehicles

Depleting range
= 40mi

80% depleting, 20% sustaining

67% depleting, 33% sustaining

50% depleting, 50% sustaining

50

60

80

40

30

100% depleting, 0% sustaining

1 2 3 4 5

100% depleting, 0% sustaining

Vehicle:

distance driven 
on sample day

= sustaining

= depleting

UF(40) =  ----------------------
30+40+40+40+40

30+40+50+60+80

Depleting miles

Total miles
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SAE J2841 Standard Finished, Balloted

SAE J2841 was written to reference the Utility Factor calculations for 
2001 National Household Travel Survey Data
CARB now references document
Balloted and now available from SAE

ANL: mined the NHTS database, wrote the code to generate factors, wrote doc
GM: generated curve fits based upon ANL UF outputs 
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Summary: Argonne / DOE PHEV Tools Make Possible 
Procedure Development 

Vehicle Systems tools support procedure development and validation
ANL Expertise in HEV/PHEV testing unparalleled
Significant challenges in development have been met 

– collaboration (international, CARB, EPA, OEMs)
– DOE access to real vehicles for testing

Effort cross-cuts all aspects of DOE vehicle systems activities
Success would not have been possible without DOE maintaining leadership in 
vehicle systems



27

Future: Use of ANL’s Experience in Testing
SAE LDV Standards Committee Requested ANL to help chair 
J1634 – Electric Vehicle Test Procedure

Currently evaluating “short-cut” procedures for 100+mi range
OEMs not providing data, but are supplying cars

– ANL to keep DOE informed, but release sanitized data
Procedures validated by June/July 2009
Keep J1711 and J1634 harmonized

ANL ToolsWith Ballard drive

Many Unnamed OEMs
and start-ups
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We would like to gratefully acknowledge the sponsorship of Pat Davis, Program Manager and Lee 
Slezak, Manager, Advanced Vehicle Systems Simulation & Evaluation Team, Office of Vehicle 
Technologies Program, U.S, Department of Energy.

Thank You

Vehicle Technologies Program
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PHEV FCT Procedure for FTP
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Best interpretation of 
FCT, but may not be 
possible for many test 
facilities

If above option is not 
possible, run this test

Test facility limitations 
requires backup options.

U – Urban Dynamometer Drive Cycle (UDDS)

Day Before Test

10
To

30 min

10
To

30 min

Concept also valid for Cold FTP test
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PHEV Highway FCT Procedure

H H H
12h 
to

36h

Prep

?

H H H H H HH H

Full
Objective: run as many tests in a row 
as possible

Sequence in least disruptive manner

Day Before Test

Remember the 
Conventional HWY Test

0
To

30 min

Concept also valid for US06 and SC03

H – Highway Cycle

H H H H H H

Full
0

To
30 min



UF-Weighted MPG Calculations for E-REV PHEV

Charge-sustaining 
Label MPG


