PROJECT

New Zealand Wellington EMU 96R

CAR NUMBER

fhh.,ﬁ_ﬁ Line Vo'tage for TGU1 |

TEST

—— Vi ..-l -
Mainline Test for Propulsion System (AW3 Load) | FC Voltage for TCU1 KB I

mmn_..m_ Description
4

.r PWM Command

TEST ITEM

Joumey Time/Energy Consumption Measurement ; 7| Line Current for TCU1

TEST CONDITION

Wellington Station — Paraparaumu Station (Dry Track Condition) {E2] Line Voltage for TCU2 ..

CHART NO.

ViFCZ. | FC Voltage for TCU2

S Energy consumptlon
v el for Motoring of TCU1
__. mgoo:wcauanz
ﬂo_. Braking of TCU1__

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

I_LINE 1 {1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div}

PWM (100%/Div)

M_Con1 (10kWh/Div)

B_Con1 {(10kWh/Div)

M_Con2 (10kWh/Div)

B_Con2 (10kWHh/Div)

SPEED (10kph/Div)
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PROJECT New Zealand Wellington EMU 96R Signal Description

CAR NUMBER 1% Unit ﬁ.ﬂ Line Voltage for TCU1 [1)-LY {E2 | Line Current for TCUZ -|..|M.u.“.= Nﬂﬂ%wﬂﬂ%ﬂmﬂ
TEST Mainline Test for Propulsion System (AW3 Load) me.@u -._uo Voltage for TGU1 _1. W= | PwM command . 'SPEED | Vehicle Velocity
TEST ITEM Journey Time/Energy Consumption Measurement L .\Lh“, Line Gurrent for TCU1 n.._‘_.oo Mﬂﬂw«oohﬂ%ﬁmﬁ

TEST CONDITION | Wellington Station — Paraparaumu szH {Dry Track Condition) 2. E .4wﬂmwrﬁ%ﬂmﬁ= 7

CHART NO. NWMMF ~ 019 - 2 ez e oy L

OE:SHLET 1101719

V_LINE 1 (1,500V/Div}

V_FC 1 (1, 5000D)

|_LINE 1 {1,0008Dk)}

V_LINE 2 (1,500W/Div)

V_FC 2 {1,600V1Div}

{_LINE 2 {1,000A/DIv)

PWHM {100%/Dhv)

M_Cant (10KWhDiv)

B_Con (10KWHIDv)

M_Con2 {10kWh/Div) |

B_Conz (10kWHDW)
SPEED (1Ckph/Div)

AMPL BFEED= )

il
AbAElL, SPERL
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Hyundat Relem]192.168.0 1 48[250505{2011.02-08 19:45 37

kT Energy consumption
i |...m for Braking of TCU2
<o=_o_m Vielocity

PROJECT New Zealand Wellington EMU 96R m_uam_ Description
CAR NUMBER 1% Unit VILINET FLLINEZ | Line Current for TCU2 |Bl/c
TEST Mainline Test for Propulsion System (AW3 Load) ¢ FCI ¥ | FiM ﬁh“ PWM Command
: - Spl il Energy consumption
TEST ITEM Journey Time/Energy Consumption Measurement .| for Motering of TCU1
. F TE onsumptio
TEST CONDITION | Wellington Station — Paraparaumu Station (Dry Track Condition) Line Voitage for TCU2 | B_conti:] , oﬂmmw.xwozwﬂﬁmcq:
.gma.uﬂvdﬂﬂh E: tion
CHART NO. NWMMF —019 - 3 FC Voltage for TCU2 .__:n‘ﬁ.n”. a_wmz.‘mu,m%ﬁuﬂ%ocn

V_LINE 1 {1,500V/Div)

ORrT22:53 110118 DATA No. 3214 101903 Derglias L0121 DATA Ne, 32a2o |

V_FC 1 (1,500V/Div)

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWh/Div)

B_Can1 [10kWh/Div)

M_Con2 (10kWHh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

L EPEED- 0. OBOms (00000, OO0 ~0 | W AMEL, SPEED=1 0. me (BOOO0G, OO0




PROJECT New Zealand Wellington EMU 96R Signal Description
CAR NUMBER 1* Unit VILINET| Line Voltags for TCU1 | 1-LINEZ. | Line urrent for TCUZ [ BZoonz Nﬂmﬁaﬁwﬂﬂmﬁw
TEST Mainline Test for Propulsion System (AW3 Load) (P ] PWM Command  SPEED <a:_mm Veloclty

. E fi
TEST ITEM Journey Time/Energy Consumption Measurement A M con *sz,“_ﬂ«o%ﬂmuﬂwomﬂ

. . . " sz Energy consumplion | 1o
TEST CONDITION { Paraparaumu Station — Wellington Station (Dry Track Condition) B | for Braking of TCU1  [12:50
g E lion Fi=lE0

CHART NO. NWMMF - 020 - 1 Micona | oy commumelon |13

V_LINE 1 (1,500V/Div)

V_FC 1(1,500V/Div)

[_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

Pukerua Bay

g

M_Con1i (10kWHh/Div)

B_Con1 (10KWH/Div) | .

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

== Lt Pt — L ] T 3 Ldibeeiadiil ;
EPEED=1 0. n_.ﬂ..r.._i_- (S0000. CO0ma.~0 | AMPL SPEED=! .n_w_n.ii (sSooao E AMPFL SPEED=10D. Oms
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PROJECT New Zealand Wellington EMU 96R Signal Description — -

E A consumpdiion
CAR NUMBER 1% Unit LR Line Votage for TCU1 Line Gurrent for TCU2 ﬁnmw.%m wﬂm_.wqw.x. CEEC2
TEST Mainline Test for Propulsion System {AW3 Load) ..,_ﬂ._ﬂm_._ h FC Voltage for TCU1 | i Msi_ Command . . mm,m. :qu..n Vehicle Velocity
TEST ITEM Journey Time/Energy Consumption Measurement I | Line Current for TCUA ﬁﬁlﬁn *oﬂﬂw«nn%a_w uﬂ_m%_ﬂ ]
TEST CONDITION | Paraparaumu Station — Welfington Station (Dry Track oo_._nmm.m_.._w | SRINEZ| Line Voltage for TCUZ | .o_w.qﬁ__;.. Mﬁﬂrﬂﬁ%ﬂ%ﬁ: }M.E._..m.._.
CHART NO. NWMMF — 020 - 2 ) o Vi | FC Voltage for TCUZ By o oy @mnnt

L=

V_LINE 1 (1,500V/Div

V_FC 1 (1,500V/Div}

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Biv} |

V_FC 2 (1,500V/Div)

|_LINE 2 (1,000A/Div)

PWM (100%/Div)

 Parewin,

M_Con1 (10kWh/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kwWh/Div}

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

el ot T80.0 L4y | ZEONASD08.00.08 1EdE LD




Signal Description

Line Voltage for TCU %

INE2 ﬂ Line Currant for TCU2

R

PWM Command

Eﬁ Line Current for TCU1
Eeshay

» _z_m.mp Line Veltage for TCU2

PROJECT New Zealand Wellington EMU 96R

CAR NUMBER 1* Unit

TEST Mainline Test for Propulsion System (AW3 Load) .
TEST ITEM Journey Time/Energy Consumption g.m.m.mﬂ_.m_.:o:n

TEST CONDITION | Paraparaumu Station — Wellington Station (Dry Track Condition)
CHART NO. NWMMF — 020 - 3 ..

Energy consurnplion
for Motoring of TCU1
1511 Energy consumption
v for Braking of TCU1
‘| Energy consumplion
for Motoring of TCU2

S s0E Energy consumption

74l for Braking of TCUZ __ |

V_LINE 1 (1,500V/Div)

V_FC 1 {1,500VIDiv)

oOT o843 1 L2 G 1~~=0 DaAaTA Mo, 322

t_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div) |,

PWM (100%/Div)

M_Con1 (10KWH/Div)

B_Con1 (10KWH/Div) |

M_Con2 (10KWh/Div)

B_Con2 (10kWh/Div})

SPEED (10kph/Div)

Hyundai Rotem|192.168.0 146{250505/2011.02-08 19:43.51

- d inl SFEED=10. OhOms (S0000.0

MPL EPFEEL




Signal Description

.| Energy consumption
| for Brakmg of TCU2

PROJECT New Zealand Wellington EMU 96R

CAR NUMBER 1* Unit

TEST Mainline Test for Propulsion System (AW3 Load)

TEST ITEM Journey Time/Energy Consumption Measurement

TEST CONDITION | Wellington Station — Upper Hutt manos AU_.«.I._.Iqmox Condition)
CHART NO. NWMMF — 021 -1

V_LINE 1 (1,500V/Div) |

OSIiDTIE2F 11D1-1E

V_FC 1 (1,500V/Div)

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div} -

V_FC 2 {1,500V/Div)

|_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 {10kWH/Div}

B_Con1 (10kWH/Div)

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

Hyundal Rotem|192 188.0.18¢/250505|2011-02.08 12:45:32

Vehicle Velacity

Energy consumption
for Motoring of TCU1
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PROJECT New Zealand Wellington EMU 86R Signal Description
CAR NUMBER Uit Wil (E1| Uine Voltage for TCU1 |1 #| Line Curcent for TCU2 wﬁrﬂwm 2 | Energy moaw.m_ﬂmwm_._
TEST Mainline Test for 1_.ouﬂ_w_o= Systern (AW3 Load) - | L Mésmum for TCU1 [ PWM _w PWM Command ﬂ%ﬂ. Vehicle Velocity
TEST ITEM Journey Time/Energy no:%:o: Measurement . | Line Current for TCLH ﬂm..wu._.nmwﬂ Nﬂobw«oﬂaﬂuwwwﬁ :
TEST CONDITION | Wellington Station — Upper _.._.._n Station (Dry ._.qmow Condition) L NE2 | Line Voltage for TGU2 cwﬂu.mm ,H, Nﬂmqmwxmﬂmmﬂﬂmmm:
CHART NO. NWMMF — 021 - 2 2| FC Voltage forTcU2 | Migonz. | Enersy consumplion

Dm_...w 0% 285 _u_u_Jﬁm. 21 _Uu.

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

- Toitn

Ze.s.?._n_

M_Cont (10kWh/Div)

B_Con1 (10KWh/Div)

M_Con2 (10kWh/Div)

B_Con2 {(10kWh/Div)

SPEED (10kph/Div)

SaMPL. SPEED-
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PROJECT New Zealand Wellington EMU 96R Signal Description
e o = ] [VERE tine votags for Tout | Line Current for TCU2 % Mﬂmwxﬂzmn%ﬂmﬁ_ll.
TEST Mainfine Test for Propulsion System (AW3 Load) V_FE1. | FC Voltage for TCU1 | PWM LT PWM Command ..Mmh m_ Tw.mw,o_a Velocity ]
TEST ITEM Journey Time/Energy Consumption Measurement r 7| Line Current for TCU1 | M_cont., Nﬂﬂw«oﬂﬂ uﬂ,.__m.mwﬂ w..”w.,mmﬂ,.n_

| TEST CONDITION | Wellington Station — Upper Hutt Station (Dry Track Condition) g Line Votage for TC2 | Bcont | Energy consumption |11/ F4-
CHART NO. NWMMF — 021 - 3 . o FC Voltage for TCU2 | M ganz || Lnordy consumplion

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

i
i
*

{|_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWN/Div)

B_Con1 (10kWh/Div)

M_Con2 {10kWh/Div}

B_Con2 (10KWH/Div)

SPEED (10kph/Div})

Fyandad Fusemi L v O 1 JERE050812011-02-08 19°453F




PROJECT Mew Zealand Wellington EMU 96R Signal Description

GAR NUMBER 1" Unit VLLINET| Line Votage for TCU1 | 1LLINEZ ] Line Cuvent for TCU2 [Boona | o7
TEST Mainfine Test for Propulsion System (AW3 Load) MIEGTTS! FC Vokage for TCUY [ 3| Pwm cammana [
N 5 sl Energy consumghion (oot

TEST ITEM Journey Time/Energy Consumption Measurament L | Lina Curren) for TOUT 1M | for Motoring of TCUY  [7oes

PR e ; E TR et | Energy GORSUmpEOR |0 Sei
TEST CONDITION |  Upper Hutt Station — Wellington Station {Dry Track Gondition) VLLINEZ | Lne olags for Teuz. |8 Gentil s emiman | 2

Rl k=it | Energy consumplion  [Fe RS

CHART NO. NWMMF - 022 - 1 /FC25 | FC Vislage for TCUZ % 23] fr viokarmg of FCUZ. [

V_LINE 1 (1.500V/Tiv]

V_FC 1 (1,500V/Div)

|_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div
V._FC 2 (1,500V/Div)
I_LINE 2 (1,000A/Div)

PWM (100%/Div)

B_Con2 (10kWh/Div)
SPEED (10kphDiv) ||

FhyrrnEn] Moty o2 100 O S8 [IS0HG52011-02-08 19:45°33




PROJECT

New Zealand Wellington EMU 96R

Signal Description

CAR NUMBER 1% Unit

TEST Mainline Test for Propulsion System (AW3 Load)

TEST ITEM Journey Time/Energy Consumption Measurement

TEST CONDITION Upper Hutt Station -+ Ew_::umolu Station (Dry Track Oo_._&:o:vl
CHART NO. NWMMF - 022 - 2

| Line Vottage for TEW1 |

m&.ﬂ.w.. Energy consumption

M_FC ... FC Voltage for TCU1

~ Line Current for TCU1 |

o..m.._.. Energy consumplion

L oo M

Line Voltage for TCU2

o L=t L Energy consumption
B_cont- ¥ for Braking of TCU1

for Motoring of TCU1 |+

V_FC2 | FC Voltage for TCUZ

o ST Energy consumption
EI..n%am. rm for Motoring of TCU2

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

1 LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWh/Div)

B_Con1 (10kWH/Div)

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

e Roowm1FE TELS W40PRRIA2011.02.08 TR 455
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PROJECT New Zealand Wellington EMU 96R Signal Description
- T 2 o .« Energy consumption
CAR NUMBER 1 Unit NE1| Line Voltage for TCUT f1} : B _conz] 1 Braking of TCU2
TEST Mainline Test for Propulsion System (AW3 Load) VIFE3.| FC voitage for TCU1 Ww&ﬂ | PWM Command “SPEED | vehicle Velocity
1 g 1 E ST Energy consumption
TEST ITEM Journey Time/Energy Consumption Measurement LINET | Line Current for TCU zmﬁwl__...uﬂ..m.mw_. for zw.oz:n o_q._moE
R N . y " VUNE2| Line Voltage for TCU2 B con | Energy consumption
TEST CONDITION | Upper Hutt Station — Wellington Station (Dry Track Condition} V_LINEZ | Line Voltage for \B=29017 | for Braking of TCU1
3 FyErls = o Energy consumpiion
CHART NO. NWMMF — 022 -3 | FC Voltage for TCU2 %! for Matoring of TCU2
s : 33 :00 L O ~1'2 oAT

V_LINE 1 (1,500V/Div

V_FC 1 (1,500V/Div)
1_LINE 1 (1,0004/Div)

V_LINE 2 {1,500W/Diwv)
V_FC 2 (1,500V/Div)

1_LINE 2 ({1,000A/Div)

PWH (100%/Div)

M_Con1 (10KWIVDIv)

B_Cont (10KWHDIV)

M_Cen2 {10kWhDiv)

B Con2 [(10kWHDiv)

'SPEED (10kph/Div)

AMPFL =SFEE SFEER=10.

AMPL SPEED=10. Dme

Hyundsi Rotem]192.188.0 148{25050%5{2011-02-08 19:45:32




PROJECT New Zealand Wellington EMU 96R Signal Description
aﬂ.e PEF
CAR NUMBER 1% Unit Em.m_ Line Voltage for TCU1 | 4 LINEZ | Line Current for TCUZ | wmﬁ.ﬂ_ Nﬂm%wx_ssﬂﬂmﬁ
e —— P ...NIJ.I
TEST Mainline Test for Propulsion System (AW3 Load) .< .w_..m“. FC Voltage for TCLI ;15| PWM Command D | Vehicle Velocity
— = e ] = | Energy consumption
TEST ITEM Journey Time/Energy Consumption Measurement I_LINE1 i} Line Current for TCU1 2001 1! for Motoring of TCU1
i i on Ti it .¢...,_.m_ mu Line Volt: mﬂ.. TOUZ .,m»«..m.ﬂmﬂrﬂ. Energy consumption
TEST CONDITION | Wellington Station — Johnsonville Station (Dry Track Condition) (V_LINE2 | Line Voltag [Bacn ﬂ for Braking of TCUA
et s SR E ti
CHART NO. NWMME - 023 - 1 VEC2 | FC Voltage forTCU2 | Micanz | o YN SR Te

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

io:av7:23

i 2111

1_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

|_LINE 2 (1,000A/Div)

PWM (100%/Div)

well

M_Con1 (10kWh/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div}

aputidial Fsbees] FRT, TR O HIIEH__ 1-G3-08 1T
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PROJECT New Zealand Wellington EMU 86R Signal Description e

CAR NUMBER ume Line Vollags for TCU1 |1 LINE2 1| Line Gurrent for TCU2 [ B 6on2. Nﬂc%urﬁawﬂﬂmﬁ,l |
TEST Mainline Test for Propulsion System (AW3 Load) e A FC <o=.mum for TCUA PWM oe.ﬁﬁm_a . : .<m_.__o_m Velocity |
TEST ITEM Journey Time/Energy Oo:mcanﬂv: Measurement = | Line Current for TCU1 deoal Woﬂﬂwﬂoﬂﬂuﬂﬁmﬂm i
TEST CONDITION | Wellington Station — Johnsonville Station (Dry Track Condlition) | Line veltagefor Touz | BZcant’ | E1SON CHEITEEY

CHART NO. NWMMF — 023 - 2 F voliage for 10U M_coni2 ) o \ICTEC el

rgo:rsa:30

V_LINE 1 {1,500V/Div)

V_FC 1 (1,500V/Div}

I_LINE 1 {1,000A/Div)

V_LINE 2 (1,500V/Div) |

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

Raron.

- Jehsonot fle.

M_Con1 (10kWHh/Div)

B_Con1 (10kWH/Div)

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div}

AMPL SFCED= AT L
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Signal Description

Line Voltage for TCUN

L3 FIo

Energy consumpftion

V_FC1/ | FC Voltage for TCLI1

PROJECT New Zealand Wellington EMU 96R

CAR NUMBER 1% Unit .

TEST Mainline Test for Propulsion System (AW3 Load)

TEST ITEM Journey Time/Energy Consumption Measurement

TEST CONDITION Johnsonville Station ~+ Wellington Station (Dry Track Condition)
CHART NO. NWMMF — 024 - 1

VEG2 /| FC Voltage for TCU2

, NE1 ..uincam::f....oc._

V.LINE2 | Line Volage for TCU2 |

;-n_ﬂ.mmu. Line Current for TCU2 far Braking of TCUZ
.,m?_..:.“m_ﬁ PWM Command Mﬂw,m;f Vahicle Valocity
| Energy consumption | 5
.~ '] for Motoring of TCU1 E. = q..n
“T== = Energy consumption [T
Bea | for Brakmqof TCU1 |- il
~ ] Energy consumption |5 TR T
~| for Matering of TCUZ |- E7

V_LINE 1 (1,500V/Div) |-

V_FC 1(1,500V/Div)

[_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 {1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWh/Div)

B_Con1 {10kWH/Div)

M_Con2 (10kWh/Div)

B_Con2 {10kWH/Div)

SPEED (10kph/Div) |

puntal Actens 83,5800 14B20LORI0T 1 0002 1H453]
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PROJECT New Zealand Wellington EMU 36R Signal Description
i - ] v = o [3 sumption
CAR NUMBER 1™ Unit Wm.mm&q Line Vatage for TCU1 | memﬂ Line Current for TCUZ mmcmw.m.”,_wﬂﬂwzﬂu { TOU2
== ET o = S
TEST Mainline Test for Propulsion System (AW3 Load) Kﬂ_w.m._hm FC Voltage for TCU1 1Egj.mw. PWM Command )'| Vehicle Velosity
= . el g T Sy " | Energy consumption 2
TEST [TEM Journey Time/Energy Consumption Measurement LLLINE1 | Line Current for TCU1 &|mw=“_ or zw«ozzho.« Tous
- e . R R = R nmﬁ Energy cansumpion =T
-TEST CONDITION | Johnsonville Station —» Wellington Station (Dry Track Condition) V_LINEZ | Line Voltage for TCU2 Tmﬂo.m.*.f_w,_ for Brakirig of TCUA L
) [FsEeal o ET Energy consumption =
CHART NO. NWMMF - 024 - 2 |1|..u..m.m._.m, FC Voltage for TCU2 || ._mnﬁwﬂ.._, for Moloring of TCU2 F ey

V_LINE 1 (1,500V/Div)

.n_ RO AR

L0112

V_FC 1 (1,500V/Div)

{_LINE 1 (1,000A/Div}

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div}

I_LINE 2 (1,000A/Div)
—

PWM (100%/Div)

M_Con1 (10kWh/Div)

B_Con1 (10KWh/Div)

M_Con2 (10kWh/Div)

B_Con2 (10KWh/Div)

SPEED {10kph/Div)

Mty Pty vl 108 1) LORZETHIOR011-02-08 19:4533

AMPL BFEET
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PROJECT | New Zealand Wellington EMU 96R Signal Description

CAR NUMBER 1t Unit _th._”_m_.m.m Line Valtage for TCU1 g Line Current for TCU2 ) Nﬂmm.wxwu:mowﬂmﬂonn
=—— A TRy : |.|_.__n|||.
TEST Mainline Test for Propulsion System (AW3 Load) V_FC1| | FG Voltage for TCU1 wmﬁruﬁm PWM Command SPEED || Vehicle Velocily
T g 13 9 Wi
TEST ITEM Journey Time/Enargy Consumption Measurement i | Line Current for TCU1 M gon1; | Energy consumption

ez | for Moloring of TCUA

TEST CONDITION | Wellington Station — Paraparaumu Station (Wet Track Condition) Vi N E2 | Line Voltage for TCU2 [ BLcont, | condy, ONSumpiion
CHART NO. NWMMF - 025 - 1 V_FC2 | FC Voliage for TCU2 [ MLcoh2 || Enerdy onsemolon

iiemiaere | for Motoring of TCU2

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

i_LINE 1 {1,000A/Div)

V_LINE 2 (1,500V/Div) |

V_FC 2 (1,500VIDiv)

I_LINE 2 (1,000A/Di) |

PWM (100%/Div)

ol

M_Con1 (10KWHDiv) |

B_Con1 (10kWh/Div}

M_Con2 (10kWh/Div)

|

B_Con2 (10kWH/Div)

SPEED (10kph/Div)

APl SPEED-= AMPL SErFELD=10. Oms SO0 0D.

el Pt B2 100 0. ) SN2 SRSE00N 1 £2-08 1Sl



PROJECT New Zealand Wellington EMU 96R Signal Description
CAR NUMBER 1 Unit ) V. _.__.._mﬁ_".. Line Voltage for TCU1 ,.”{ﬂﬂhm Line Current forTCU2 jB_can | et SCEIRAIEH
TEST Mainline Test for Propulsion System {AW3 Load) k 171 FC Voltage for TCU1 v | PWM Command ED | Vehicle Velacity
TEST ITEM Journey Time/Energy Consumption Measurement L'ne Current for TCU1 LR - Nﬂﬂw«cﬂﬂﬂmﬂ_ﬁmﬂ -
= — ) FLATL o li
TEST CONDITION |  Wellington Station — Paraparaumu Station (Wet Track Condition) Line Voltage for TOUZ | B_cont | oy B % CHC TR
1 | Itage for TCUZ M canz | Energy consumplion
CHART NO. NWMMF — 025 - 2 | FC Voltage for (-5802 | for Motoring of TCU2
oEiaz: i1 e _.......n.lw...u.. ...._u._L__u..N-m.
V_LINE 1 (1,500V/Div)|
V_FC 1 {1,500V/Div)
I_LINE 1 (1,000A/Div)
V_LINE 2 {1,500V/Div}
V_FC 2 {1,500V/Div)
I_LINE 2 {1,000A/Div)
PWM (100%/Div)
_ W!..n}..n.. _: Wﬂ.@g&.? Mama Plinerdon
M_Con1 {10kWh/Div)
B _Con1 (10kWHh/Div)
M_Con2 (10KWh/Div) |
B_Con2 (10kWh/Div)
SPEED (10kph/Div)

.}.ﬂ.__.usr Hu..hm.ui AMPL SPEED=10, DOO0Om= {*

it orae 100 188 0 LAIIS0R000R0 FOD00 TEARDT




Signal Description

PROJECT New Zealand Wellington EMU 96R

CAR NUMBER +* Unit -

TEST Mainline Test for Propulsion System (AW3 Load)

TEST ITEM Journey Time/Energy Consumption gmmmc_.o_so:nl

TEST CONDITION | Wellington Station -+ Paraparaumu Station (Wet Track Condition)
CHART NO. NWMMF -025-3

FC Voitage for TCU2

A< .| for Motoring of TCU2

VALINEL| Line Voltage for TCU1 | Line Current for TCU2 || A e
FC Voltage for TCU1 PWM Command ; { m.ue.m:ﬁ_m Velocity
* | Line Current for TCUA Nﬂm?nw«oﬂmﬁuﬂsﬁmﬂd_ % ”w .
£2 | Uno Votage forTCu2 | B_egnt | oteorsimeion |-
1 ooz | ENErgy consumption re:

V_LIME 1 {1,500V/Div)

oS:5g148 101

CraT &

32

2% 160

V_FC 1 (1,600W/Div)

I_LINE 1 (1,000A/D4) | |

W LINE 2 {1,600V/Div

V_FC 2 (1,5000/0iv)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWh/Div}

B_Con1 {10KWH/Div)

M_Con2 [ 10KWH/DIY)

B_Con2 {10KWHDiv)

SPEED (10kph/Div)

VDO 1S

ODATA Me, SRES |




PROJECT New Zealand Wellington EMU 96R wmn:m_ Description

CAR NUMBER 1% Unit 1 Line Current for TCU2
TEST Mainline Test for Propulsion System (AW3 Load) H PWM Command
TEST ITEM Journey Time/Energy Consumption Measurement | Energy cREUmEiion

m:m_.mu._ consumption

TEST CONDITION | Paraparaumu Station — Wellington Station (Wet Track Condition) bi-| for Braking of TCU1_

CHART NO. NWMMF - 026 - 1

e AR 4% 10120 DATA No. 3!

V_LINE 1 (1,500V/Div) |

V_FC 1 (1,500V/Div)

I_LINE 1 {1,000A/Div) |

V_LINE 2 (1,500V/Div}

V_FC 2 (1,500V/Div}

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

”FLQFZ _, Pukerua w@.

M_Con1 {10kWh/Div)

B_Con1 (10KWH/DIv)

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div})

. u_nmn.aa (SOO00, COONS el =rFEEo—10. Dooms (S0DDS,

AFPL, SPFEED

Blyuritiel Msas 81 V85 L EHESASIED G340 - FT




PROJECT New Zealand Wellington EMU 96R Signal Description

| [FEE ) T Energy consumption
CAR NUMBER 1" Unit VEUINET}| Line Votage for TCU1 | for Braking of TCU2
T N 2 P i i
TEST Mainline Test for Propulsion System (AW3 Load) V.IE( FC Voltage for TCU1 | EWMEE SPEED | Vehicle Velocity
. 7 — ==~ Energy consumption i
TEST ITEM Journey Time/Energy Consumption Measurement ; Line Cumrent for TCU1_ [ M_cont ] (ot :o«o_..:_h o s
s AT I E L] tion
TEST CONDITION | Paraparaumu Station — Wellington Station (Wet Track Condition) »‘_HMHWM Line Vollage for TCU2 | nergy mo.:oﬂﬂm:._
s R 3 Energy consumplion
CHART NO. NWMMF - 026 - 2 |5 25| £C Voltage for TCUZ  [MZean2) o g of TCU2

_nu.lmpuﬂ 11OV AF0 DATA

V_LINE 1 (1,500V/Div}

V_FC 1(1,500V/Div)

I_LINE 1 (1,000A/Div) |

V_LINE 2 {1,500V/Div) |

V_FC 2 (1,500V/Div)

i_LINE 2 {1,000A/Div}

PWM (100%/Div)

“ortvuas

M_Con1 {10kWh/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

st

: i .
AMPL EPEED=10. .u_mu.._u_.:l u*mpt:ur BPEED=1D. O
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PROJECT New Zealand Wellington EMU 96R Signal! Description
CAR NUMBER 1% Unit [VALTER | Loe Voltage for Tou1 1ZEINE] Line Curent for TCU2 |
TEST Mainline Test for Propulsion System (AW3 Load) JSECH~" | FC Valtage for TCU1 MIZ| PWM Command
— ST ol :
TEST ITEM Journey Time/Energy Consumption Measurement @W_w Line Current for TCU1 17 Nﬂﬂw«oﬁuﬂﬂmﬂﬂ
— e === ¥ :
TEST CONDITION | Paraparaumu Station — Wellington Station (Wet Track Condition) B L INEZ: Line Voltage for TCUZ [|BZeomt Nﬂmmmwxwonwﬂﬂmﬁs
i o % Energy consumption
CHART NO. NWMMF — 026 - 3 €3] Fo votage for Tcuz [ ieana ] e SN

V_LINE 1 {1,500V/Div)

V_FC 1 (1,500V/Div)

[_LINE 1 {1,000A/Div)

V_LINE 2 {1,500V/Div) :
|.|r.H...hri.._.._.|L|..-l|”"

V_FC 2 (1,500V/Div)

|_LINE 2 (1,000ADiv)

PWM (100%/Div)

M_Con1 (10kWh/Div)

!

B_Con1 (10kWh/Div)

M_Con2 {10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

Fhpeadnd eyl VIG. 150 & 53(250905(2011-03-10 08:27:40

AP 1

EFPEEOD= | O, nﬂﬂ?—l
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PROJECT Mew Zealand Wallington EMU 86R Signal Description
CAR NUMBER 1" Unit VLLINET,| Line Voltage far TOUT |1 LINE B o | e o e
TEST Mainline Test for Propulsion System (AW3 Load) V_FE1 | FC Voltage for Tous  [PW | SPEED"| venicle Veloolly |
P Sl o A
TEST ITEM Journey Time/Energy Consumption Measurement mn_mn__.,_‘m.._.wm Line Gurrent for TCU1 ,Fmo..ﬁm ; Oﬂﬁ.«oﬂﬂuﬂ:ﬁoﬁ_ His
e " e Eremel = ted Energy consumplion |- Tt
TEST CONDITION Wellington Station -+ Upper Hutt Station (Wet Track Condition) K;m_u.%mr._m.mm Line Voliage for TCU2 P@ﬂﬁ. 1 i _u Ma_
CHART NO. NWMMF - 027 - 1 VLFCZ | FC Voltage for TCL2 | N S

e 59 -

V_LINE 1 {1,500VDiv)

V_FC 1 (1,500VDiv}

I_LINE 1 (1,000A/D] |

W LINE 2 {1,500V/Div):

V_FC 2 (1.500V/Div) |

I_LINE 2 (1,000A/Dv) |

PWM {100%/Div)

i _..m“ Water o0

{Bobum -

M_Cont (10RWHDRK}

B_Con1 {(10KWH/Div)

M_Con2 {10kWh/Div)

B_Con2 {10KWHh/DI
SPEED (10kph/Div)

Hyunda Rotem|T52 1AR 0 149 SEiran 140369 1#4b32

h}.}‘_r EPFEED=1C



PROJECT New Zealand Wellington EMU 96R Signal Description

CAR NUMBER 1% Unit » U_LINEY|| Line Voltage or TCU1 | LILINEZ | Line Current for TCU2 [ et
TEST Mainline Test for Propulsion System (AW3 Load) LFC1 L FC Vollage for TCU1 4] PWM Command SPE .... | vehicle Velocity
TEST ITEM Journey Time/Energy Consumption Measurement Line Current for TCU1 ' con Nﬂm?-_wmrﬂwuﬁa._ﬁmﬂ

TEST CONDITION | Wellington Station —+ Upper Hutt Station (Wet Track Condition) VN2 ] Line Vollage for Touz [Blgpnt, | (naot SinaT

CHART NO. NWMMF — 027 - 2 [FC2 | FC Voltage for TCU2 | M_conz wﬂwﬁw_ﬂmﬁﬁ

V_LINE 1 (1,500V/Div}i

V_FC 1 (1,500V/Div)

1_LINE 1 (1,000A/Div) |

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div}

I_LINE 2 (1,000A/Div) -

PWM (100%/Div)

Nozrae,

M_Con1 (10kWh/Div)

B_Caon1 (10KWh/Div)

M_Con2 (10kWh/Div)

B_Con2 {10kwh/Div)

it

AMPL SPEN

SPEED {10kph/Div}

ShMPL S
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PROJECT New Zealand Wellington EMU 96R Signal Description
T = Y Energy congumption
CAR NUMBER 1% Unit Line Voltage for TCU1 | L Line Current-for TCUZ | 450 _._ for Braking of TCUZ
TEST Mainline Test for Propulsion System (AW3 Load) FC | FC Voltage for TCU1 WK | PWM Command +| Vehicle Vetocity
=i - . e o S Energy consumption
TEST ITEM Journey Time/Energy Consumption Measurement ] Line Current for TCU1 | Mocon | 1o \ctoring of TCUA
| . = . - - | Energy consumption
TEST CONDITION = Wellington Station —+ Upper Hutt Station (Wet Track Condition) | Line Voltage for TOU2 | con 1, | far Braking of TCU1
- | LER T S Energy consumption
CHART NO. NWMMF - 027 - 3 _FC2 ;| FC Voltage for TCLZ |, ] for Motoring of TCU2

V_FC 2 (1,500V/Div)

|_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWh/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kWh/Div)

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

il Ryfe: | B0 1880 14RRE030502011-02-08 19,4512




PROJECT New Zealand Wellington EMU 96R

CAR NUMEBER 1% Unit

TEST Mainline Test for Propulsion System {AW3 Load)

TEST ITEM Journey Time/Energy Consumption z_m.nMc_.o:..mi

TEST CONDITION Upper Hutt Station — Wellington wmmmo: (Wet Track Condition)
CHART NO. NWMMF — 028 -1

Signal Description
FIINET | B A e consumption
VILINE1 | Line Voltage for TCU1 _.._n_.._mmh._ Line Gurrent for TCU2 mwmm_u *o..nowqwx_hnm:mcum
L = | 31 Y -

FC Voltage for TCUH | PWM .~| PWM Command D | Vehicle Velocity
I ey ...I..f,.whrd..m”._,mam_.uu.ooum:_.:ugo: T
_LINE1, | Line Current for TCU1 |M_con? "} tor Motering of TCUA
ST . . [ Energy consumption
VoL 5 Line Voltage for TCU2 | for Braksng of TCU'

: | Energy consumption
| FC Voliage for TCUZ | for Molring of TCU2

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWH/Div)

B_Con1 (10kWH/Div)

M_Con2 (10kwWh/Div)

B_Con2 (10kWH/Div)

SPEED (10kph/Div)

il Huss (2 T80 61 46EZF05052011-02-08 19:45:32
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PROJECT New Zealand Wellington EMU 96R Signal Description
e T et 3 E tion
CAR NUMBER 1% Unit V_LINEF | Line Voltage for TCUT |1 -ﬁaﬂ.wp Line Current for TCU2 | for B o TOUZ |
— A I P e N B
TEST Mainline Test for Propulsion System (AW3 Load) H11.m.“m@n FC Voitage for TCU1 m Wio% Jmm_.,m. PWM Command ‘| Vehicle Velocily -
i i VILINET| Line Cumentfor TCU1 | M_gon1 { Cherdy consuraplion
TEST ITEM Journey Time/Energy Consumption Measurement ._ﬁ.rsw | Line Current for FMogont 4 o toring of TCUA |
. 3 : R b v " £ | Energy consumption
TEST CONDITION | Upper Hutt Station — Wellington Station {Wet Track Condition) V_LINE2 | Line Voltage for TCU2 | E - | for Braking of TCU1
= T “| Energy consumption
CHART NO. NWMMF - 028 - 2 V.FC2 | FC Volagefor TCU2 | M_con2 | {1 iioring of TCU2
V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FGC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div}

PWM (100%/Div)

M_Con1 (10kWH/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kWh/Div]

B_Con2 (10kWh/Div)

SPEED (10kph/Div)

R Pt TR G -0 SRR SIR0EDN - O OF 100y
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PROJECT New Zealand Wellington EMU 96R Signal Description

CAR NUMBER 1% Unit o Line Voltage for TCU1 |1.L zwmﬂ.__a Current for TCU2 e tTolr |
TEST __smm:_ﬂzo Test for Propulsion System (AW3 Load) :...._mo Voltage for TCU1 ._ PWM Command Vehicle Velocity _
TEST [TEM Journey Time/Energy Consumption Measurement A I_.muo Current for TCU1 3 Mﬂﬂwﬂ u_.u._oqﬂuﬂwmwﬂ :

TEST CONDITION | Upper Hutt Station —» Wellington Station (Wet Track Condition) 22 | Line Voliage forTCU2 | B sont | En10% Somsutplon

CHART NO. NWMMF-028-3 V.FC2 || FC Votage for TCU2 | M_oona | Eneray cersumetior

V_LINE 1 (1,500V/Div})

V_FC 1 (1,500V/Div)

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div) |

V_FC 2 (1,500V/Div)

i_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10KWh/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kWh/Div)

B_Con2 {10kWh/Div}

SPEED (10kph/Div)

ekl Rotem| 0T TR 1 SASSLAISTIETY 420 1R4402

A5 : 00

U1 | Ol

Bk I
ASMPL BPEEDR= 10. D_ﬁ:



PROJECT New Zealand Wellington EMU 96R Signal Description
A = = i3 ﬂﬂwllﬂnm.dq consumption
CAR NUMBER 1% Unit V_LINEY.| Line Voltage for TCU1 | “| Line Current for TCU2 | Bicon2 | "B R0 Tol2
— e e & iy AP . .
TEST Mainline Test for Propulsion System (AW3 Load) VIEC1 S| FC <o=mmm.wm._dcd F ?.mm@__z o.u.._._am:n_.__u: _ iSHEE Vehicle Velocity 3
=TI o =L Energy coifsump
TEST ITEM Journey Titme/Energy Consumption Measurement .“.n._..._a.wma Line Current for TCU1 | MUcopt | £l o of Taut
. . . =i e 57 551 Energy consumption
TEST CONDITION | Wellington Station — Johnsonville Station {Wet Track Conditicn) <h INE2 | Line Voltage for TCU2 "..mu.mm_ﬂt ! for .mm_um._%u of TEUA
e o = Energy consumption
CHART NO, NWMMF — 029 - 1 J.s.q_.m.m.u._m_. FC Voltage for TCU2 | M. mmmr.n.._. for Motoring of TCU2

aa:oa

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

[_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

W.n

M_Con1 (10kWh/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kWh/Div)

B_Con2 {10kWh/Div)

SPEED (10kph/Div)

.

e Rooemn| TIL 168 8 1405000 ) 10000 Ay



PROJECT New Zealand Wellington EMU 8GR ._ - Signal Description B

CAR NUMBER 1% Unit | Line Voltage for TCU1 |1 :ﬂm.n,m Line Current for TCU2 | BJcoh2 wﬂﬁwﬂﬁmﬁ
TEST Mainline Test qlo_, Propulsion System (AW3 Load) N vi .x..h.._" FC Voltage for TCU1 viﬂ.w@_uéz Command | Vehicle Velotity
TESTITEM Journey Time/Energy Onﬂ:_:u:o: Measurement NE1" | Line Current for TCU1 : Wo_,za_,ﬂ_w«on%:ﬂmﬂwmdﬂ

TEST CONDITION | Wellington w»mmo:.l. Johnsonville Wﬂmno: (Wet Track Condition) Line Vo'tage for TCU2 nt . u_wmmeM rlw._.ﬂw_..wﬂﬂmﬁa

CHART NO. NWMMF — 029 - 2 | FC Volage for TCU2 mﬂ@ﬁmﬂuﬁ%ﬁ

V_LINE 1 (1,500V/Div) |

V_FC 1 {1,500V/Div)

i_LINE 1 (1,000A/Div}

V_LINE 2 (1,500V/Div) |
&

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div) |

PYWM {100%/0iv)

M_Cont {10RWHDIV)

B Cont (10KWHDiv)

M_Con2 (10KWHDiv)

B8_ConZ (10kWh/Div)

SPEED (10kph/Div)

EAMML NDFEZELD=

Véyomaln Fosen| 192 1688 CSIERCMMINL-E000 'Y 4032




Signal Description

PROJECT New Zealand Wellington EMU 96R
CAR NUMBER “unit | [Vitmes ] e votage farTout [TLINEZ'| Line Currentror Tcuz |8 g | Crerdy consumption
TEST Mainline Test for Propulsion System (AW3 Load) V_FC1 | FCVoltage for TOUT [PWM | PWM Command ), Vehicte Velacity
TEST ITEM Joumey Time/Energy Consumption Measurement N . _H_.._I.i Current for TCU1 | M. coi 2 Wﬂmbm‘&ntoﬂ_mmﬂﬂ 3
TEST CONDITION | Johnsonville Station -+ Wellington Station (Wet Track Condition) V_LINEZ | Line Vostage for TCU2 | B cont m_mmwxﬂu%ﬂmﬁ:
CHART NO. NWMMF — 030 - 1 ] Moconz | Ene o e

V_LINE 1 (1,500V/Div) |

V_FC 1 (1,500V/Div)
I_LINE 1 (1,000A/Div}

V_LINE 2 (1,500V/Div)
V_FC 2 (1,500V/Div)
I_LINE 2 (1,000A/DiV)

PWM (100%/Div)

a

M_Con1 (10kWH/Div)

B_Cont (10kWh/Div)

M_Con2 (10kWH/Div)
B_Con2 (10kWh/Div)

SPEED {10kph/Div)

AMIPL SPE AMPTL SBPEED=

Hyundal Rolem|192.168 £ 148{250505{2071-03-08 1B4& 37



PROJECT New Zealand Wellington EMU 96R Signal Description
—— : i
CAR NUMBER 1% Unit || Llne Voltage for TCU1 [ 2.1 Line Current for TCU2 Nﬂmmmw.xﬂh.wﬂﬂmcn.%
TEST Mainline Test for Propulsion System (AW3 Load) V_FC1_7{ FC Voltage for TCU1 A | PWM Command ZED | Vehicle Velocity
- R = ==l =2 Energy consumption
TEST ITEM Journey Time/Energy Consumption Measurement LINET | Line Currentfor TCU1 [ MIcon®t! g yistocing of TCUY
= . : o . " ™ T Voltage for TCUZ By | Energy consumption
TEST CONDITION | Johnsonville Station — Wellington Station (Wet Track Condition} VZLINEZ | Line Voltage for 20| for Braking of TCU1
T e 1 | =57 51 Energy consumption
CHART NO. NWMMF — 030 - 2 || FC Voltage for TCU2 | M_gan2 " { ;o0 :w«%ﬁ of TCU2

V_LINE 1 (1,500V/Div)

V_FC 1 (1,500V/Div)

I_LINE 1 (1,000A/Div)

V_LINE 2 (1,500V/Div)

O .25:09 1101
. . s

V_FC 2 (1,500V/Div)

I_LINE 2 (1,000A/Div)

PWM (100%/Div)

M_Con1 (10kWh/Div)

B_Con1 (10kWh/Div)

M_Con2 (10kWh/Div)

B_Con2 {10kWh/Div)

SPEED (10kph/Div)

Hyundei Rotem|192 168.0 146{2505082011-02-08 19:45:32
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