U.S. DEPARTMENT OF ENERGY

OFFICE OF TRANSPORTATION

ELECTRIC VEHICLE OPERATION PROGRAM

PERFROMANCE COMPARISON

OF

SOUTHERN CALIFORNIA EDISON ELECTRIC
FLEET VEHICLE

WITH

LEAD ACID AND NICKEL METAL HYDRIDE BATTERIES



ELECTRIC VEHICLE PERFORMANCE CHARACTERIZATION SUMMARY

SOUTHERN CALIFORNIA

EDISON

An EDISON INTERNATIONAL Company

ELECTRIC TRANSPORTATION DIVISION

FOrRD RANGER EV
LEAD ACID BATTERIES

M aArcH 1998
Freeway Range
Urban Range (On Freeway Pomona Loop - see other side for map)
(On Urban Pomona Loop - see other side for map)
Payload (bb.)
Paybad (b.) 4
A
Maxinum | _ _ _FW4 FW 3
Maxinum | _UR4 UR3 640
640
I W ih W ihout
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| | l l # Range
l | » Range 516 572 60 664 i)
583 58.7 60.1 721 m i)
Test FW 1 FW 2 FW 3 FW 4
Test UR1 UR2 UR3 UR4 Paylbad (b.) 140 140 960 960
Paybad (b)) 140 140 640 640 AC kW h Recharge 2631 2624 2597 2562
AC kW h Recharge 2911 2816 2820 2823 AC KW h/ i 040 046 043 050
AC kW h/n 040 047 048 048 Range fn i) 66 4 572 60 516
Range fn i) 721 601 587 583 Avg.Am bientTemp. 70°F 64°F 69°F 63°F
Avg.Am bientTemp. 79°F 61°F 69°F 64°F
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* hitel "M fles Rem aining” depend on driving econom y before recharge

MEASURED VALUE AT PEAK AC POW ER

Volage 2014V
Current 24 22 A
RealPower 4 859 ki
Reactive Pow er 3794 VAR
Apparent Pow er 4876 KVA
TotalPow er Factor 1.00 PF
Digsplacem ent Pow er Factor 1.00 dPF
Volage THD 04%
Current THD 2 6%




ELECTRIC VEHICLE PERFORMANCE CHARACTERIZATION SUMMARY

SOUTHERN CALIFORNIA

EDISON

An EDISON INTERNATIONAL Company

ELECTRIC TRANSPORTATION DIVISION

CHRYSLER EPIC
LEAD ACID BATTERIES

JUNE 1997
Urban Range Freew ay Range
(On Urban Pomona Loop - see other side for map) (On Freeway Pomona Loop - see other side for map)
Paylad b.) Paylad (b.)
4 4
M axin um UR4 UR3 M axin um FW 4 FW 3
860 - geo| — T T T
| .
W ih W ihout W th W ihout
Aux_Loalds Aux. Loads Aux.Loads Aux.Loads
I
M Inin um | M nin um
195 — — T — |UR2 | |UR1 195 _FW_Zl f T 1Fw 1
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I [ I | | | [ 1
7/ # Range 7/ # Range
46 2 48 .9 552 586 m i) 526 54.7 604608 m i)
Test URL1 UR2 UR3 UR4 Test FW 1 FW 2 FW 3 FW 4
Paylbad (b.) 195 195 860 860 Paybad (b.) 195 195 860 860
AC kW h Recharge 34 45 3380 3547 3311 AC kW h Recharge 3143 3256 3335 3539
AC kW h/n i 059 069 064 072 AC kW h/n i 052 062 055 065
Range fn i) 586 489 552 462 Range fn i) 608 526 604 54.7
Avg.Am bintTemp. 75°F 73°F 72°F 71°F Avg.Am bintTemp. 81°F 83°F 79°F 77°F
State of Charge M eter Charger
(Urban Range Test)
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MEASURED VALUE AT PEAK AC POW ER

Volage 202 6
Current 3054 A
RealPower 6159 kW
Reactive Pow er 424 2 VAR
Apparent Pow er 6190 kVA
TotalPow er Factor 1.00 PF
Digsplacem ent Pow er Factor 1.00 dPF
Volage THD 05%
CurrentTHD 61%




ELECTRIC VEHICLE PERFORMANCE CHARACTERIZATION SUMMARY

SOUTHERN CALIFORNIA

EDISON

An EDISON INTERNATIONAL Company

ELECTRIC TRANSPORTATION DIVISION
CHEVROLET S-10 ELECTRIC

LEAD ACID BATTERIES
SEPTEM BER 1997

Urban Range

(On Urban Pomona Loop - see other side for map) (On Freeway Pomona Loop - see other side for map)

Payload (b.) Paylad (b.)
A A
M axin um UR4 UR3 M axin um FW 4 W3
980 9go| — T T T
|
W th | W thout W th W ihout
Aux.Loads Aux. Loads Aux.Loads Aux.Loads
|
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I | | | | |
# Range # Range
303 329 407 427 i) 37.0 406 f i)
Test UR1 UR2 UR3 UR4 Test FW 1 FW 2 FW 3 FW 4
Paylbad (. 190 190 980 980 Paylbad (. 190 190 980 980
AC kW h Recharge 16 93 1759 1921 2024 AC kW h Recharge 1929 15 .80 16 38 16 .02
AC kW h/n i 0396 0535 0472 0668 AC kW h/n i 0475 0427 0403 0433
Range fn i) 427 329 407 303 Range fn i) 406 37.0 406 37.0
Avg.AmbientTem p. 77°F 91°F 89°F 90°F Avg.AmbientTem p. 92°F 87°F 83°F 82°F
State of Charge M eter Charger
(Urban Range Test)
45 /1' 8 ‘ 110
20 . r 100
35 —~ \ T9° &
/V = 6 / \ teo
§ 30 1 o s T70 2
i 25 A < / Te0 &
[a) ) Fe] 4 1 uL-)|
@ 20 g / \ 50 %
[
!ﬁ e 3 T 40 8
= 15 o / \ +30 B8
[ —3 \ ]
10 / AC kW + 20
5 // 1 S0C Cakuhted 119
o o0 | | | | 0
F 6 5 4 3 2 1 E 0 05 1 15 2 25 3 35 4
State ofCharge Tin e hours)

MEASURED VALUE AT PEAK AC POW ER

Volage 2323V
Current 2171 A
RealPow er 5.013 kW
Reactive Pow exr -481.7 VAR
ApparentPow er 5.045 kVA
TotmlPow erFactor 0.99 PF
Displacem entPow er Factor 1.00 dPF
Voltage THD 04%
Current THD 4.8%




ELECTRIC VEHICLE PERFORMANCE CHARACTERIZATION SUMMARY

SOUTHERN CALIFORNIA

EDISON

An EDISON INTERNATIONAL Company

ELECTRIC TRANSPORTATION DIVISION

GM EV1

LEAD ACID BATTERIES
SEPTEM BER 1997

Freew ay Range

Urban Range (On Freeway Pomona Loop - see other side for map)
(On Urban Pomona Loop - see other side for map)

Paylbad (b.)
Paylbad (b.) A
A
M axin um _ _FW 4 FW 3
Maxinum | _UR4 UR3 460
460 T | W thout
| W ihout W th | Aux.Loads
W th Aux. Loads Aux.Lolads
Aux.Loads Minimum | _
iy I 195 ™ g2l I I FW 1
Mnmum (_ _ _ _ _
195 | Or2l T JUR1 | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
7/ # Range
I [ I I 741 779 832 905 i)
7/ # Range
601 64.7 74 8 801 i)
Test FW 1 FW 2 FW 3 FW 4
Test UR1 UR2 UR3 UR4 Paybad (b.) 195 195 460 460
Paylbad (. 195 195 460 460 AC kW h Recharge 21 68 1812 20.73 2157
AC kW h Recharge 22 50 19 36 18 34 1828 AC kW h/m i 0240 0233 025 0291
ACKkW hf i 0281 0299 0245 0304 Range fn i) 905 77.9 832 741
Range fn i) 80.1 64.7 74 8 601 Avg.Am bientTemp. 80°F 91°F 82°F 82°F
Avg.Am bientTemp. 79°F 76°F 73°F 78°F
Charger
State of Charge M eter
(Urban Range Test)
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State ofCharge
*nitial “Miles Remaining” depend on driving economy before recharge MEASURED VALUE AT PEAK AC POW ER
Volage 2335V
Current 3029 A
RealPower 7.019 kW
Reactive Pow er 840 3 VAR
ApparentPow er 7.074 KVA
TotalPow er Factor 0.99 PF
D isplacem entPow er Factor 099 dPF
Volage THD 03%
Current THD 34%




ELECTRIC VEHICLE PERFORMANCE CHARACTERIZATION SUMMARY

Urban Range
(On Urban Pomona Loop - see other side for map)

SOUTHERN CALIFORNIA

EDISON

An EDISON INTERNATIONAL Company

ELECTRIC TRANSPORTATION DIVISION

HonDa EV PLUS

NIMH BATTERIES
SEPTEM BER 1997

Freeway Range
(On Freeway Pomona Loop - see other side for map)

Paylbad (b.) Paybad b.)
A A
M axin um UR 4 UR M axin um FW 4 FW 3
860 sso| —
W ih | W ihout W ih I W ihout
Aux.Loads | Aux. Loads Aux.Loads | Aux.Loads
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7/ # Range 7/ # Range
81.7 869 97.7 1053 i) 78 8 891 906 m i)
Test UR1 UR2 UR3 UR4 Test FW 1 FW 2 FW 3 FW 4
Paylad (. 140 140 860 860 Paylbad (. 140 140 860 860
AC kW h Recharge 40 43 40 45 AC kW h Recharge 40 42 44 44
AC kW h/n i 038 049 041 055 AC kW h/n i 045 053 049 056
Range fn i) 1053 869 97.7 81.7 Range fn i) 891 78 8 9206 78 8
Avg.AmbintTemp. 79°F 83°F 84°F 89°F Avg.AmbintTemp. 84°F 93°F 93°F 83°F
State of Charge M eter Charger
(Urban Range Test)
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MEASURED VALUE AT PEAK AC POW ER

Volage 2013V
Current 2578 A
RealPower 5117 kW
Reactive Pow er 584 1 VAR
ApparentPow er 519 kVA
TotalPow er Factor 099 PF
Displacem ent Pow er Factor 099 dPF
Volage THD 060%
CurrentTHD 12 10%




1999 TovyoTa RAV4-EV (CONDUCTWVE)PERFORMANCE CHARACTERIZATDN SUMMARY
ELECTRT TRANSPORTATDN DNBSDN

SOUTHERN CALIFORNIA

EDISON

An EDISON INTERNATIONAL Company

Urban Range

(On Urban Pomona Loop — see other side for map)

Freew ay Range

(On Freeway Pomona Loop — see other side for map)

Paylbad b.) Paylbad (b.)
'y A
FW 4 FW 3
M axin um UR4 UR3 Maxmum [~ — — —
—_ —_ —_ = 920
766
. ) W th
W in | W fhout Aux. bads
Aux. bads Aux. bads
|
| M Inin um
M Inim um Q0 F — —— — — — — —
180 —T UR2 UR1
| |l I
| |l I N
R ange
| |l | > af‘ge i)
723 840 850 930 i) 746
Test UR1 UR2 UR3 UR4 Test FW1 FW 2 FW 3 FW 4
Paybad (b.) 180 180 766 766 Paybad (b.) 180 180 766 766
AC kW h Recharge 3321 3135 3028 3310 AC kW h Rechamge 3098 3236 3286 3096
AC kW h/m i 0355 0369 0354 0436 AC kW h/n i 0374 0409 0409 0410
Range fn i.) 930 84 .0 85.0 723 Range i) 823 78 4 80.0 74 6
Avg.AmbintTemp. 82°F 80 5°F 72°F 83 3°F Avg.AmbintTemp. 84°F 79°F 81°F 83 5°F
UR1 | UrbanRange Test,M f Paybad,No Auxilary Loads FW 1 | FreewayRange Test,M i Paybad,No Auxilary Loads
UR2 | Urban Range Test,M © Paybad,A £ on High, Headlghts FW 2 | FreewayRange Test,M i Paybad,A A on High, Headlghts
onLow,RadbOn on Low ,Radb On
UR3 | Utban Range Test,M ax Paybad, No Auxilary Loads FW 3 | FreewayRange Test,M ax Paybad, No Auxitary Loads
UR4 | Urban Range Test,M 11 Paybad,A £ on Hh, Headlghts FW 4 | FreewayRange Test,M h Paybad,A £ onHgh, Headlghts
onLow,RadbOn on Low ,Radb On
h r
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Vehicle M eter (10=F, 0=E)

TestDate: August1999

MEASURED VALUE AT PEAK AC POW ER

Volage 2328V
Current 21 20 A
RealPower 4 899 kW
Reactive Power 573 8 VAR
Apparent Pow er 4 935 kVA
TotalPowerFactor 099 PF
Displacem ent Pow er Factor 0.99 dPF
Volage THD 2.1%
Current THD 2 6%






