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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PHASE SPECIFIC ACTUAL CHARGE-DEPLETING RANGE.
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=>1t is very important whether the
transient cycle of the test is included or

excluded for the calculation of the EC,

because it is used for the calculation of
the estimated R;p,.

=>|f the R, is calculated, the “virtual”
transition cycle of driving consecutive
phases (e.g. high...high...high) is of
course considered in the background.
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PHASE SPECIFIC ACTUAL CHARGE-DEPLETING RANGE.

valid cycle for the cycle for the
determination of phase transition cycle confirmation of the CD
specific CD values break-off criterion
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Interpretation of the example that is illustrated above:

i.  Thevehicle is able to drive the 15t cycle and the 2" low- and mid-phase pure electrically.
i.  Duetothe empty storage inthe 2" high phase the vehicle starts using fuel.
iii. ~ The 31 cycle fulfills the CD-break-off criterion, hence the 2" cycle is the transition cycle.

=>» The next page compares the difference between including and excluding the transition cycle for the
calculation of the electric energy consumption followed by the calculation of Rp,.
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PHASE SPECIFIC ACTUAL CHARGE-DEPLETING RANGE.

Transition cycle is included Transition cycle is excluded
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In this case including the transition
cycle leads to +112 % actual charge-
depleting range.
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PHASE SPECIFIC ACTUAL CHARGE-DEPLETING RANGE.
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PHASE SPECIFIC ACTUAL CHARGE-DEPLETING RANGE.

Also CS PHASES from the
transition cycle are included.

_—— \
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Only CD PHASES from the
transition cycle are included.
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.g. 40 M transition cycle is
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Interpretation of the results:

07.05.2015

As long as only CD phases are included from the transition cycle, the difference between including
and excluding the transition cycle is negligible.

As soon as CS phases are included, the difference between including and excluding the transition
cycle is non-negligible. Inthese cases excluding the transition cycle provides a much more
representative R.p, (also for customer information).
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PHASE SPECIFIC ACTUAL CHARGE-DEPLETING RANGE.

valid cycle for the cycle for the
determination of phase transition cycle confirmation of the CD
specific CD values break-off criterion
pemex A N
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(Differences can be seen if this
page is compared to page 3)
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Interpretation of the second example that is illustrated above:

i.  Thevehicle is able to drive the 15t cycle and the 2" low- and mid-phase under charge-depleting
conditions. There is a power triggered start of the ICE inthe 15t ExHigh phase under charge-
depleting conditions.

ii.  Duetothe empty storage inthe 2" high phase the vehicle starts using fuel under charge-
sustaining conditions.

jii.  The 3 cycle fulfills the CD-break-off criterion, hence the 2" cycle is the transition cycle.

=> The next page compares the difference between including and excluding the transition cycle for the
calculation of the electric energy consumption followed by the calculation of Rqp,.
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PHASE SPECIFIC ACTUAL CHARGE-DEPLETING RANGE.
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Also CS PHASE from the
transition cycle is included.

Only CD PHASES from the

transition cycle are included.

e N

It seems strange that the R¢p,
of the ExHigh phase is higher
compared to the R¢p, of the
other phases but it is sensible
because the support of the ICE
leads to higher RCDa in reality
too.
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Interpretation of the second example results:
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high exHigh

M transition cycle is
included

M transition cycle is
excluded

As long as only CD phases are included from the transition cycle, the difference between including
and excluding the transition cycle is negligible.

As soon as CS phases are included, the difference between including and excluding the transition

cycle is non-negligible. In these cases excluding the transition cycle provides a much more

representative R.p, (also for customer information).

The approach that excludes the transition cycle also works for vehicles with power triggered start of

the ICE
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
SUMMARY & CONCLUSION.

Summary:

1)

Excluding or including the transition cycle has no impact on the equation (equation stays the same in both
cases).

2)  Excludingthe transition cycle avoids the usage of CS phases. The exclusion of CD Phases has a negligible
impact on the Rep,.

3) Including the transition cycle leads to highly unrepresentative R;p, customer information if CS phases
belongto the transition cycle.

4)  Excludingthe transition cycle also works for vehicles with a start of the ICE under charge-depleting
conditions.

Conclusion:

The transition cycle should be excluded.

Alternatively to the exclusion of the whole cycle a criterion for the identification of CD phases or the identification
of CS phases within the transition cycle is necessary but not available at the moment.
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PROPOSAL FOR R, DRAFTING.

XXX, Phase specific actual charge-depleting range (R¢p,p)

X.X.X.1. The phase specific actual charge-depleting range derived from the charge-depleting type 1 test for vehicles its first cycle is the
transition cycle shall be calculated as follows below, if both of the following requirements are fulfilled for the considered phase p:

1.) The CO, mass emission of the considered phase is lower than [80] % of the corrected charge-sustaining CO, mass emission of the
considered phase.

2.) The sum of electric energy change of all REESS of the considered phase is higher than x % of the cycle energy demand of the COMMENT:
considered phase. " L
Additional criterion
Eac to avoid infinite or
Repap = EChc p negative Rgp,-
where:
Rcpap is the actual charge depleting range of the considered phase p, km;
Enc is the recharged electric energy from the mains, Wh;
ECacp is the electric energy consumption of the considered phase p, Wh/km;
and
ECAC,p = ECDC,p xKpcac
where:
ECpcp is the electric energy consumption of the considered phase p based on the REESS depletion according to ...,
Wh/km;
Kocac is the conversion factor to consider the charging losses to the measured REESS depletion, -;
and
_ Ex
Kpcac = e
Z AEREESS j
where:
AEgegss is the sum of electric energy changes of all REESS of phase j, Wh;
Neo is the number of phases driven up to the end the transition cycle n according to....
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PSV FOR OVC-HEV IN CHARGE-DEPLETING.
PROPOSAL FOR R, DRAFTING.

XX.X.2. The phase specific actual charge-depleting range derived from the charge-depleting type 1 test, for vehicles its first cycle is not the
transition cycle, shall be calculated as follows:

o Eac
a,
" ECacp
where:
Rcpap is the actual charge depleting range of the considered phase p, km;
Enc is the recharged electric energy from the mains, Wh;
ECacp is the electric energy consumption of the considered phase p, Wh/km;
e COMMENT:
and e Z ECac.pjx0p transition cycle is excluded
AC,p = n—1-
Zj:lap'j/
where:
ECacyp; is the electric energy consumption of the considered phase p of cycle j based on the REESS depletion
according to ..., Wh/km;
dp,j is the distance driven in the considered phase p of cycle j, km;
n is the number of cycles driven up to and including the transition cycle;
and
ECac,p.i =ECoc,p,j *Kpcac
where:
ECpcpj is the electric energy consumption of the considered phase p of cycle j based on the REESS depletion
according to ..., Wh/km;
Kocac is the conversion factor according to...
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