o AREVA
 Test Report # 158 / 05

Customer:
AREVA ENERGIETECHNIK GmBh

Customer PO#
3234-45000067657

Our Reference:
BX 04 092 R1 TECH

Test Laboratory:
AREVA T&D BRASIL

. Standard:
-+ |EC 60289/88

Material:
2 three-phase current limiting reactors type 3xLCC-175/2500
Rated INdUCANCe .v.vvviveviivis it it .0.175 mH

" Rated current.......... L e ressaareneens et 25000 A

Rated FrEQUENCY....vvviviiveree ettt eseseese s iresierenaeans 50 Hz
Short-time current / duration .......ccevevierinnniinenieeee e .31.5 kA/ 1s
Offset peak cUrrent......ccovvivvivvic i 80.5 kA
Total losses ot 75° C wuth 2500 A 8.5 kw
Rated Vol’rage .............................................................................. 6.3 kv
Bl i e 75 kY
Weight without insulofors .....oeecuviviveiiiveineniinnieescree e 3x369 kg
CO0lING. riireririiirinrinii e e sb et sras e s s eenereseveas AIR
YEAN 1iiviiiiitirecnicinr s s nsr et saa e sba s o br e s sbaestnes 2005
L O 05,9041 -
Serial NUMbBET.....coiiiis '....05.90471 - 01 and 02 (UM,L)*

*U = Upper reactor / M = Middle reactor / L = Lower reactor
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AREV A
Sumary:
ROUTINE TEST
Lightning IMpulse Test..........covuuueiiiiiieiceieeissies s e ess s PASS
Measurement of resistance with direct CUMENt........uvvvveevuieeeereseresseesoeoe oo oo PASS
Measurement of winding impedance, with 3@ source in star connection ..., PASS
Measurement of impedance, inductance and losses, on single phase coils.......ccccrveverninnn. PASS

Conclusion:

The reactors type 3xLCC-175/2500, serial numbers 05.9041-01 and 02 have PASSED
the fests.

Approval:

b, il

Issued by Bruno R Fonseca LA/p-p{oveg\bﬂ Vagner Lucio
AREVA T&D BRASIL AREVA T&D BRASIL
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LREVA
TEST SEQUENCE
ROUTINE TESTS | - y . June 6 10 7, 2005
1.0) Lightning IMpulse Test......coiviviirienininieniireoe e sesees P 4
1.7) Test dESCrDHON .ivvvveiiiniiiiiiiiiisesreirerses e et ss st s sbssabasssnss et s s s nesesnsrassennes 4
1.2)  IMpulse test CIrCUIt .evuueriuiniics e e s bbb se 4
1.3)  AIMOosferic Conditions....oiiiiiiiiiiiiiii e s es s eses e s re e 4
1.4) Specified values......... teerhetrreseisesreeses e hbee bt eseereararteanes rerbrerberrrrtteeseesssreernrreses e reerterrrenrenraran 4
1.5) RESUIccounetctt e s s e sttt be b e e b e 5
2.0) Measurement of resistance with direct CUTENt.....cevieeeeriiieiei e eviseseresanras 5
3.0) Measurement of winding impedance, with 3@ source in star connection .................. )
3.1) Measurement at 60 HZ ... et s e siene 5
3.2) Caleulation of winding impedance from 60 Hz measurement 10 50 Hz .....cciiirerscvvimunsnninensnen: 5
4.0) Measurement of impedancs, inductance and losses on single phase coils........c........ b
4.1) Measurement ot 60 Hz v.uviiieivnrniniinineineieeeen, e s g 6
4.2) Calculation of impedance, inductance and losses from 60 Hz measurement 10 50 Hzuvivuveevervinereraes 6
ANNEX
ANNEX A — Formulary ... reerrererresriens e s st eses T STy 4
ANNEX B - Applied measurement instruments .........ccoiveeerinnnnes e e et everrenees verereres 8
ANNEX C - Standards and technical specifications concerned ......cocvvvveeviveccnnieennen. rrerraen 8
ANNEX D - Lightning impulse test oscillograms ................... OO SO 9
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AREV A
ROUTINE TESTS ' June 6 to 7, 2005

1.0) Lightning Impulse Test:
1.1) Test description:

The test consists of applying, on each terminal of the reactor one at a time, 4
(four) impulses in the following order: 1 (one) with a peak value between 50 % and
70 % of the equipment insulation level, and 3 (three) with the peak value equal to the
equipment insulation level. All the impulses are positive polarity.

The reactor under test was connected to the impulse generator in parallel with
the voltage divider. Current measurement was performed by inserting o shunt resistor
between the reactor and laboratory grounding grid.

1.2) Impulse test circuit:

QG0
SF Rs+Rse
—==Cs Rp
: Q Rsh g»nms

s( “"’?cia pae ?“"fé}iwme:&s

e
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A

AREVA

1‘.5‘) Result:
No breakdown nor flashover had occurred. The reactors type 3xLCC- 175/2500

serial numbers 05.9041-01 and 02 have PASSED the Lightning Impulse Test.

For further informations refer to attached lightning impulse waveform oscillograms.
(ANNEX D)

2.0) Measurement of resistance with direct current:

0947 _ 1.179

16,0 |
c0 B /

1

The reactors have PASSED the test. .

. For formulary information's refer to ANNEX A - ltem A.1.
~ For applied measurement instruments information’s refer to ANNEX B - ltem B.2.

3.0) Measurement of winding impedance, with 3 source in star connection:

3.1) Measurement at 60 Hz: {Reactor mounted as a 3@ stc:ck)

3% f«:“"' %@ﬁ S} | ' ‘L,.; %hé?a
1 | zosz 6965

1407 zom 6999

V . 6973

,;.« o <r ~§ ,. Tl
7 ;
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KREV A

Specified value of inductance at 50 Hz:

The reactors have PASSED the test.

For formulary information’s refer to ANNEX A — ltem A.2.
For applied measurement instruments information’s refer to ANNEX B - ltem B.3,

4.0) Measurement of impedance, inductance and losses, on single phase coils:

4.1) Measurement at 60 Hz:

% , I3 NS : %"x ,_,\z » £
(leREa Y AT
02 M:ddle 54 59 1 068 173 77 42 98 7939

The reactors have PASSED the fest.
For formulary information’s refer fo ANNEX A - ltens A2 and A3.
For applied measurement instruments information’s refer to ANNEX B - [tem B3,
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ANNEX A
FORMULARY;

A.1) Caleulation of DC resistance at reference temperature:

' K + Trer
Rocter = Rocrus x (—-——l
(K + Tams)
Roc = DC resistance.
k = 225 for Aluminum,
Rocmer = DC resistance at reference temperature,
Trer = Reference temperature,
Tans = Ambient temperature.
1 A.2) Caleulation of impedance:

A.2.1) Calculation of-impedance at 60 Hz:
Z sonz = IX

Lo = lmpedance at 60 Hz.
A.2.2) Calculation of impedance from 60 Hz measurement to 50 Hz:
50
Z=7Z z X ——
’7 ok X

V4 = |mpedance at 50 Hz.
f = frequency.

A.4) Calculation of Q factor and losses af reference temperature:

;
; - K + Tams
Rac = Roc + Rap Rap Tier = RADTaus X (—————)
(K + Trer)
2x 7w xf)xL
Rac e = RocTeer + Rap Toee Q 7 = (——)——~
RCA Trer
Losses e = [* x RacTeer
Rip = Stray loss resistance.
Ruc rer = Equivalent loss resistance at reference temperature.
_ RaoTrer = Stray loss resistance-at-reference temperature; — — —————————
Q Trer = Q factor ot reference temperature.
Losses e = Losses.at reference temperature.

= Rated current.

AREVA
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LAREVA
ANNEX B
APPLIED MEASUREMENT INSTRUMENTS:
B.1) ltem 1.0:
» GIA-001 - High Resolution Impulse Analyzing System model HIAS 743 — Haefely.
Calibration report number E-011/02 - Laboratory: CEPEL.
> SGE 2400 - Impulse Generator 2400 kV, 120 kJ - Haefely.
Calibration report number 734216 - Laboratory: Haefely.
> CR 2400 - Damped Capacitive Impulse Divider 2400 kV - Haefely.
Calibration report number HT_0018 - Laboratory: Haefely.
B.2) Item 2.0;

» PRE=006 — Thomson (Kelvin) bridge model 2222 — Tettex AG Zurich
Calibration report number 0365 / 2004 - Laboratory: Vegtron.

B.3) ltens 3.0 and 4.0:

> WAT-004 — WT 230 Digital Power Meter model 760503 - Yokogawa.
Calibration report number 0315 / 2004 ~ Laboratory : Vegiron.

ANNEX C

STANDARDS AND TECHNICAL SPECIFICATIONS CONCERNED:

" IEC 60060-1

High Voltage Test Techniques, General Definitions and Test Requirements Measurement
Systems.

IEC 60289

Reactors

IEC 60076-3

Insulation Levels and Dielectric Tests.

IEC 60076-4

Guide to lightning impulse and switching impulse testing — Power transformers and reators

IEC 726

Dry-type power transformers
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05.9041-01 UPPER CALIBRATION - VOLTAGE

: S Noe b e e e e L OBOKY = voeiate 4 a e m e e
— LHfull
- Upk: 48.650 kv
T1 :1.021 us
T2 :55313 us

GHY ¢ (VOLTAGE) Divider:z15.200 YV Lovelt 00% Sampling:120,000 Ma/s' Range:500.0 Vpp "Triggeritevel 10% (Maste

¢ June 30, 2005 Report # 158 / 05 Sheet # 9 / 33




N

. Ipk min: -360.982 mA

05.9041-01 UPPER
No. 1" e
Ll full

Upk: 48.105 kv
T1. :1.025us |
T2 :55.425us

05.9041-01 UPPER
Noo 1 ‘
Lifull” L

Ipk max: 86:372 A

05.9041-01 UPPER
No. 2 .

Lifull: sty
Upk: :75.718:kV: 7
TP T022us

T2 -1 55.404 us

OH2 ; (QURRENT) 8hunit1.000 Ohm

UPPER TERMINAL -

Level:100% Sampling:120.000 Me/a

VOLTAGE

05.9041-01 UPPER

No. 2

Lt full

lpk mox: 135.967 A
Ipk min: -695.822 mA

UPPER TERMINAL -

140 A= = = o v -

OH1 1 (VOLTAGE) Divideri215.200 V/V' Leveliiooxn

CURRENT

Bampling:120.000 Ms/s’' Range:800.0 Vpp ‘TripgariLevel 10%

(Masl

oHz

(CURRENT) 8huht:1,000 Ohm Level:130% BSampling:120.000 Ma/e Range:180.0 VPP TriggeriSiave

June 30, 2005
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. Ipk-ming <659.076 mA

05.9041-01 UPPER

No. 3

L full

Upk: 76.073 kY
TV 1.022 us
T2 :55.437 us

UPPER TERMINAL .  VOLTAGE

05.9041-01 UPPER

No. 3
LI full
Ipk max: 136,824 A

05.9041-01 UPPER

No. 4

L folf e

Upk: 75.248.kV
T1:: 1,020 usizov o
T2 :55.480 us

GHE 1 (GURRENT) 8hunt1.000 Ohm

UPPER TERMINAL -

Lovel:1d0% 8ampling:120.000 Ma/s Rangs:160.0 VEp Trigger:Slave

VOLTAGE

-
o
c
®
N
o
3
"
2
o
c
.
EY
o
£
B
o
(-1
[

CH1 ; (VOLTAGE) Bivider215,200 V/V' Leveli100% Sampiing:120.000 Ma/a' Rangei500.0 Vep 'TriggeriLevel 10% (Muaste

05.9041-01 UPPER UPPER TERMINAL

No.4 - ... - 140 A v = =+«
LI fulf

Ipk mox: 135,376 A
ok min: -582.458 mA

~ CURRENT

CH2 : (CURRAENT) 8hunt:1.000 Shm Level:100% Sampling:120.000 Ma/e Range:160.0 vEep Trigpger:Siave

June 30, 2005

Report # 158 / 05

Sheet # 11 /33



1

Ipk'min: -509,748. mA

LRl !
= Upk: 75,362 kV
TT v 1.023 us

05.9041-01 UPPER
No. 5
LiHfull

Upk: 47.268 kv
T17:1.028 ys

T2 :55211us

05.9041-01 UPPER

No: 5 =

Uhll o
Ipk max: 84,904 A

LOWER TERMINAL - CURRENT

t{VOLTAGE) Dviderz16.200 V/V' Lovel100% S8ampling:120.000 Me/s’ Ranpe:800.0° Vpp 'TriggeriLovel 10% (Manta

SH2 i (CUARENT) &hunli1.000 Ohm

05.9041-01 UPPER
No. 6.

T2 ': 55,256 us

LOWER TERMINAL - - VOLTAGE

Level:160% Sampling:120.608 Ma/s

05.9041-01 UPPER

No.6  --eceq-
Ll full

Ipk max; 135.571 A
Ipk min: -583.240 mA

140 A~ = - - - -

LOWER TERMINAL - CURRENT

I (VOLTAGE) Divider:z15.200 ViV Leveli100% sam'ﬂllno:i 20,000 Ma/a’ Range:800.0 Vpp 'TriggeriLevel 10% (Masie

OH2 : {CURRENT) B8hunt:1.000 Ohm tevak150% Sampling:120,000 Ma/s Fange:1680.0 Vpp TriggeriSlave

June 30, 2005
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05.9041-01 UPPER

No. 7 o

et oL
Upk: 74.812 kV
T1 +1.023 us
T2 :55.297 us

LOWER TERMINAL - VOLTAGE

BOKV » = 5 » ' nw v« o ¢ o s a a'o a8 o a 2 o «a » o . e e w e omw e e e e aa A Y e h e e e e e
' ‘ f ' .
' . L} . L
OKV *» v = = v n % =« w s v a o 2 a = o = & 2 &« ¢ « 8 5 8 o % « » %@ & o 4 + o 4 6 24 . 4 o moaomw e
4 . L} . L
. ' ' ‘
BOKY o = o & v v T s v s m fv e e e e e e Y e e e s v s e e e R A I
¢ T ' ' '
4l BOKV = o ¢ o tr o @ w e 4 ... e e e e s e e . e n % e e ey
' ' ' .
R AOKV = = o v fe v o m omow oo Te e % a e ma Ye e woaa e e L o T
T T g T T
BOKY « » « = ' 4 o v e 0 4. R L e e e e fa e e e e e e
‘ . ' ' '
‘ ' ' ' '
4 BOKV = » = = = o o « & 2 o o 2’8 = » = 2 4 % 2 = ow e 4o omomosm e m e e e e e ome s
. 1 ’ ll 1
f ' ' ' '
T TOKV = = = o m o o o s o 2 o » R W e e e e e e e e e PN
b s ' )
10 us 20 ue ab us 40 ue 8o ue

05.9041-01 UPPER

No.7 ===
Ll full

Ipk mox: 134,134 A
Ipk min: -730.222 mA

CH1 : (VOLTAGE) DIvider:216.200 V/V' Leveli100% Samplng:120.000 Ma/e' Range:B800.0 Vpp 'TriggeriLeval 10% (Msate

LOWER TERMINAL - CURRENT

1] +
e 4O A e - m e e e e e, e e e e e e e e e e e e
. .
e o o wla 4 2 4 2 o a uw e oa ko4 e me e w o+ w e omeaeemenme o= e et b e v e wmomee
. '
; .
,
-------------------------- s o o = o & @ = ® @ o
.
.
......
1] 13 t
MO A e m e e s e e e e e e e e e e e e e e e e e T
20 Ae v e e s L L e e e e e e e e e e e e e
1 1] T 1
20 us 40 uw 80 us A0 un

05.9041-01 UPPER

No. 8

LI full

Upk: 75.725 kv
T :1.023 us
T2 :55.307 us

CH2 : (CQURRENT) Shunt:1.000 Ohm Leveli160% Sampling:120.000 Mo/s Aange!160.0 VEp Triggernsiave

LOWERTERMINAL - VOLTAGE

T g
l [}
* Ll L]
' ' '
1 + ] 1 L]
' ' ' ) '
16KV « = @ s o = m s e fm e e w e e e A e e e e P e e e e e e e e
16 us 25 ue 30 ue 40 ue &0 us

05.9041-01 UPPER

No.8  -e -
LI full

Ipk max: 135.882 A
Ipk min: -467.530 mA

CH1 : (VOLTAGE) Bividerz218,200 V/V' Levei100% Samplingi120.000 Ma/n’ Rango:500.0 Vpp 'Triggerikevel 10% (Maste

LOWER TERMINAL CURRENT

FAD Ae = 4 & = wls = % W w o w = m o2 = k% o & s owoe o w % 2 sle o4 on e e oa ame mle aommoeeomeoweomow s

2o ue 40 us 60 uw 80 un

GH2 i (CURRENT) Shunt:1.000 Ohm Level100% Sampilng:120.000 Me/s Ranga:1606.0 Vip TriggerSiave

June 30, 2005
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05.9041-01 MIDDLE UPPER TERMINAL - VOLTAGE
No; 1 ) : " P
LI full ‘

Upk: 48.435 kv
TV 1 1.026 us
T2 :55.778 us

05.9041-01 MIDDLE ~~~  UPPERTERMINAL - CURRENT
No.1 . ‘

Wl
Ipk max: 87.161 A
Ipk.min: -519.912 mA

CHZ ¢t (OURRARENT) Shunti1,000 Ohm Leveh1d0% Sampling:120.00d Ma/a Range:160.0 VEp TrigaeriBiave

05.9041-01 MIDDLE UPPER TERMINAL - VOLTAGE

7 NO.2 ..... ¢ BOKY = % v 4 x om e m oam e -
Lol R ’
o Upks 74,916 kY.
25T 1026'us
T2 :55.855us

CHY : (VOLTAGHE) Bividen218.200 WV’ Leveli100% Sampling:120.000 Ma/s' Ranpo:500.0 Vpp 'TriggeriLavel 10% (Maste

05.9041-01 MIDDLE UPPER TEWINAL - CURR'ENT

NO. 2 e e e * 14D AY = o = « =
Ll full

Ipk mox: 134,870 A
Ipk min: -619.985 mA

GHEZ ; (SURRAENT) 8hunti1,.000 Ohm Level:1d0% S8amping:120,000 Ma/e Range:160.0 VEp Trigger:Siave

June 30, 2005 | Report # 158 / 05 : Sheet # 14 / 33



I

05.9041-01 MIDDLE UPPERTERMINAL -  VOLTAGE

Ne.3 T SR
Ll full

Upk: 75.012 kv
TV 1 1.024 us
T2 :55.878 us

CH1: (VOLTAGE) Divider218.200 V/V' Level:100% S8ampling:120.000 Ma/s' Rangei500.0 Vpp ‘TriggeriLevel 10% (Maste

05.9041-01 MIDDLE UPPER TERMINAL - CURRFNT

Ne.3 .~ ... 140 Ax = = = = = (e e e e e e e e e e e
Ll full :

Ipk max: 135.263 A
ipk min: -539.458 mA

OH2 : (CGURRENT) 8hunti1,.000 Ohm Leveli140% Bampiing1120.000 Me/s Range:160.0 Vip TriggeriBiave

05.9041-01 MIDDLE UPPER TERMINAL - VOLTAGE

No. 4
e Lol s
" Upk: 75.401 kv
T1:71.024 us
T2 :55.771 us

GH1 1 (VOLTAGE) Bivideri215.200 V/V' Leve:i100% Samplingi120.000 Me/s' Aange:500.0 Vpp 'TriggenLovel 10% (Maste

05.9041-01 MIDDLE UPPERTER'MINAL - CURR!ENT

NO. 4 e e + 140 A % 8 = v
LI full

Ipk max: 135.789 A
ipk min; -600.440 mA

CH2 : (CURRENT) Shunt:1,000 Ohm Levaeh:140% Sampling:120.006 Ms/a Range:180.0 VEp Trigger:Siave
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05.9041-01 MIDDLE

No.5  ~°7°°
Lt full

Upk: 46.993 kv
T1 :1.026 us
T2 :55.694 us

LOWER TERMINAL -

VOLTAGE

05.9041-01 MIDDLE

No. 5

L fult

Ipk mox: 84,542 A
Ipk min: -559.785 mA

LOWER TERMINAL -

OH1 1 (VOLTAQE) DIvideri218,200 V/V' Leveli100% Bampiing:120.000 Me/s' Aanget500.0 Vpp 'TriggeriLevel 10% (Masle

CURRENT

05.9041-01 MIDDLE

No. é

LI full

Upk: 75791 kv
T1 +1.025us
T2 :55.616us

OH2 : (CURRENT) 8huni:1.000 Ohm

LOWER TERMINAL -

Lovel:160% Sampiing:120.000 Ma/s Range:160.0 Vpp Triggarnsiave

VOLTAGE

05.9041-01 MIDDLE

No. 6

Lt full

Ipk max: 136.358 A
Ipk min; -500.366 mA

CHZ { (CURRENT) Shunt:1,000 Ohm Level:100% Sampling:120.000 Ma/e Range:160.0 VPp TrigseriBiave

June 30, 2005
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i (e 2N

il

T 1.025us

05.9041-01 MIDDLE

No. 77 T

LI full

Upk: 75.487 kV
Tt :1.030us
T2 :55.623vus

05.9041-01 MIDDLE

No. 7 .-

Ll full

“lpkmax: 135721 A T °

Ipk min: -511.312 mA

LOWER TERMINAL -

« - * f4DAv v v ¢ v =

CURRENT

GH1 1 (VOLTAGE) Sividenz18.200 VAV Level:100% Sampiing:120.000 Mue/a' Range:600.0 Vpp 'Tripperibevel 10% (Maste

No. 8.
Ll full
“Upk: 74.655 kV

T2 :55.650 us

VOLTAGE

CH2 1 (CURRBNT) 8hu'nti1.000 Ohm Lovel:160% BSampling:120.000 Ma/s Range:160.0 VEp TrigoeriSiave

05.9041-01 MIDDLE

No. 8 -

Li full
Ipk max: 134,259 A
Ipk min: -605.131 mA

LOWER TERMINAL

- - - - SAD As = = = = »

CURRENT

GH1 | (VOLTAGE) Blvider:218,200 VIV’ Laveli100% Sampling:120.000 Ma/s’ Range:s0

0.0 Vpp 'TriggeriLovel 10% (Maste

cH2: (CUARREBNT) Shunt:1,000 Ohm Lovelido% Sampling:120.000 Ma/e Range:180.0 Vvpp Trigger:Siave

June 30, 2005
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L]

05.9041-01 LOWER

No. 1
Ll full

- Upk: 47.402 kv
T1 :1.024 us
T2 :55.484 us

05.9041-01 LOWER

No. 1

Ll full

Ipk mox: 85.264 A
Ipk min: -501.930 mA

S H

a

UPPER TERMINAL - CURRENT

; (VOLTAGE) Divider:2a16.200 V/V' Level100% Sampling:120.000 Me/e’' Range:600.0 Vpp 'TriggariLevel 10% (Maste

No. 2

Li full

Upk: 75,220 kv
T.-:1.023 us
T2 :55.354 us

H2

UPPER TERMINAL - VOLTAGE

Leveii100% Bampling:120.000 Msa/a

05.9041-01 LOWER

No, 2

Ll full

Ipk max: 135.141 A
Ipk min: -505.057 mA

H2 : (OURRARENT) Shi'nti1.000 Ohm Leoveh166% Samplng:120.006 Ms/a Range:180.0 VEp Triggorslave

June 30, 2005
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05.9041-01 LOWER

No. 3

Ul oL
Upk: 74.464 kv
T1 :1.023 us
T2 :55.422 us

05.9041-01 LOWER

No.3 e
Lifgll

Ipk mex: 133.720A " °°
Ipk min: -480.039 mA

CH1: (VOLTAGE) Dividen?18.200 V/V' Leveli100% Bampiing:120.000 Ma/s’ Range:500,0 Vpp 'TriggeriLeval 10% (Masta

UPPER TERMINAL . CURRENT

05.9041-01 LOWER

No. 4

Li full

Upk: 75.525 kv
T1;1.024 ys
T2 :55.445us

CH2 1 (CURRENT) 8hunt:1.000 Ohm Level:1d0% Sampling:120.008 Male Range:1680.0 Vep TriggernSiave

UPPER TERMINAL . VOLTAGE

-
o
€
.
»
o
c
°
-]
o
€
H
E3
o
[
1
3
[
F

05.9041-01 LOWER

No.4 .-
Ll full

Ipk max: 135.588 A
Ipk min: -605,.913 mA

CH1 : (VOLTAGE) Dividor:215.200 V/V' Level:100% Sampiing:120.000 Ma/s’ Rangs;500.0 Vpp "TriggeriLave) 10% (Maats

UPPER TERMINAL - CURRENT

4 - 140 A" « = o & &

CH2 : (CUARENT) Bhunt:1.000 Ohm Level:100% Sampling:120.000 Ma/s Aange:180.0 VEp Trigger:Siave

June 30, 2005
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05.9041-01 LOWER

No. 5

Lt full

Upk: 45.850 kv
Tt :1.029us
T2 :55.345 us

05.9041-01 LOWER

No. 5

Ll full

\ Ipk mox: 82,288 A
Ipk min: -663.767 mA

=4

LOWER TERMINAL

CURRENT

H1 ! (VOLTAGE) DIvider:216.200 V/V' Loveli100% Sampling:120.000 Me/s’ Aange:800.0 Vpp 'TrigpgeriLevel 10% (Masata

No. 6

Li full

Upk: 74.965 kv
T1 :1.023us:

T2 :55.330us

Laveli160% BSampling:120.000 Ma/e

VOLTAGE

05.9041-01 LOWER

No. 6

LI full

Ipk max: 134.628 A
Ipk min: -587.931 mA

LOWER TERMINAL -

140 A= = = =

CURRENT

1 (VOLTAGE) Divider:215,200 V/V' Level100% Sampling:120.000 Mse/a’' Range:500.0 Vpp 'TriggeriLevel 10% (Maste

H2

:(CURRENT) Shunti1.000 Ohm Levelk190% Sampiling:120.000 Ma/s Renge:160.0 Vpp Trigger:Siave
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05.9041-01 LOWER

No. 7

Ll fult .

Upk: 76.448 k¥
Tl :1.022 us
T2 ;55353 us

05.9041-01 LOWER

No, 7

Ll full

Ipk max: 137.222 A
Ipk min: -457.366 mA

LOWER TERMINAL -

4 e 14D A= = o 4w o

CURRENT

05.9041-01 LOWER

No.8 """
LI full

Upk: 75.141kV
T :1.022 us
T2 :55.302 us

CH2 ; (CUARENT) Ehunti1.000 ©@hm

LOWER TERMINAL -

Level:160% Sampling:120.000 Me/s

VOLTAGE

05.9041-01 LOWER

No. 8

U full

Ipk mox: 134.882 A
Ipk min: -490.203 mA

BOKV + o e h e :.........’ ........
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kY « » » m @ me e e e e e e 1T e m VT T T e -
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BO KV « = « s o= 2T v s e ow e e o oa L R
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BOKYV = « « » M o« 2 2 o o u = = Te = =2 v o o 0 e e 2 s o e e .
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AOKV « o o - b anw e, R R
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BOKV = = « « s o « n » v « o = e e e e v e e }
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2OKV = ¢ ¢ v« m e w e e s - Jtom e, ]
' f f
TOKV o v = = o s o o = v v o & ve e e e e s G e e e e e
10 us ab ue ab ue
GH1 : (VOLTAQE) DIvideri215.200 V/V' Lavel:100%

LOWER TERMINAL .

140 Ar « = =« = = e w e w v omom

CURRENT

CH1: (VOLTAGE) Olvidern218.200 V/V' Level:100% Sampiing!120.000 Mo/e' Range:800.0 Vpp 'Yriggeritevel 10% (Maate

Bambling:120.000 Ma/a’ Range:500.0 vpp 'TriggsriLevael 10% (Maste

©H2 i (CURAEBNT) 8hunti1.000 Ohm Lovel160% Sampiingt120.000 Ma/s Range:180.0 Vip TriggeriSlave
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05.9041-01 LOWER  LOWERTERMINAL - VOLTAGE

No. 7

Lt full

Upk: 76.448 kv
T :1.022 us
T2 :55.353 us

OH1 : (VOLTAQE) Divider:218,200 V/V' Lavei100% Sampiing:120.000 Me/e' Range:500.0 Vep 'Triggeritevel 10% (Masta

05.9041-01 LOWER LOWER TE‘RMINAL - CURRENT

No.7 ... “« 140 A~ = - = . o
Li full :
Ipk max: 137.222 A

Ipk min: -457.366 mA

CH2 : (CUARENT) 8hunt:1,000 Ohm Lavel:140% Sampling:120.000 Mn/a Range:180.0 Vp'p TriggerBlave

05.9041-01 LOWER LOWEI'Q TERMINAL - VOLTAGE

No.8 === CBOKV - s v -t e a i I I IR A AP P m e e R R
Wit L R O e e
Upk: - 75.141 kv’ . ) . . .
T'l :].02203 ..... B0 KV ¢ s w e e e RN .,I ........ LT T T
T2 :56.3020s | T e e e
..... AOKV @ = o = 0 e v e ek e et a h e a e e e e i e e dat e . L A
’ T T v v \'
..... aokv----:----~----:---------:--------:---------:---------
..... e
.....
10 us 2b us ab ue 40 us 80 us

CH1 i (VOLTAGE) Divideriz18.200 VWV Lovehi100% Samplingi120.000 Ma/e’ Range:500.0 Vpp 'TrigoeriLevel 10% (Maates

05.9041-01 LOWER: | . LOWERTE.RMINAL - CURE.QENT

Noe.8 = -4 140 A = = = = &
LI full

Ipk mox: 134.882A -~ "
Ipk min; -490.203 mA

SHZ : (GURAENT) 8hunti’,,000 Ohm Level100% Sampling;120.000 Ma/a Range:180.0 VEP Trigger:Slave
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05.9041-02 UPPER
No. 3

L full :
Upk: 74,368 kv
Tl :1.028 us
T2 :55.516us

UPPER TERMINAL - VOLTAGE

05.9041-02 UPPER

Ne.3 -
Lt full

Ipk max: 133.506 A
Ipk min: -655.167 mA

CH1 :(VOLTAQE) Olvideri215.200 V/V' Leveli100% Sampiing:120.000 Me/a' Aange:806.0 Vpp ‘Trigeribavetl 10% (Maote

UPPER TERMINAL - CURRENT

140 A= = w = =

No. 4

LI full

Upk: 74,420 kv
T1:°1.025-us
T2 :55.593 us

CH2 : (OURRAENT) Bhunt1.000 Ohm Leveli140% S8ampling:120.000 Mna/s Range:186.0 VEp TriggeriBiave

UPPER TERMINAL - VOLTAGE

05.9041-02 UPPER

No. 4 ==
Ll full

Ipk max: 133.573A "7 " °
Ipk min: -548.839 mA

CH1 : (VOLTAGE) Divider:215.200 V/V' Lavel:100% Sumiallngn 20.000 Ma/n' Range:500.0 Vpp 'Trlunar:Lév-l 10% (Mnste

UPPER TERMINAL - CURRENT
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CH2 : (CURAENT) 8hunti1,000 Ohm Level:160% Samplngt120.000 Mea/s Rango:i160.0 VPp Trigger:8iave
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- 05.9041-02 UPPER

No, 5

L full

Upk: 45.011 kv
T1 :1.033 us
T2 :55.421us

05.9041-02 UPPER

No. 5

Ll full

Ipk max: 80.915 A
lpk min; -551.185 mA

. LOWERTERMINAL -

CURRENT

COH1 1 (VOLTAGE) Olvider216.200 V/V' Leveli100% Sampling:120.000 Mse/a’ Range:500,0 Vpp ‘TriggeriLevel 10% (Masta

. No. 6
Lifull :
Upk: 74.017 kY

T2 :55.534 us

Leveh150% Bampling:120.006 Ma/a

VOLTAGE

r !
' : : '
- . . 1okv-...:-.----------------' -------- P R A : .........
1o us 2b us ab ua 45 ve 5b ua
GH1 : (VOLTAQE) Dividar218.200 VW/V' Laveli100% Bampling:120.000 Mo/a' Range:%506.0 Vpp 'TriggariLovel 10% (Maate
05.904] -02 UPPER LOWER TERMINAL - CURRENT
No. 6 '
Ll full
Ipk max: 132.745 A
Ipk min: -477.694 mA
GH2 : (CGURRENT) Shunti1.000 Ohm Loeveh100% Sampling:120.000 Ma/s Renn;:‘lbo.o vep Trigoernsiave
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LATR

05.9041-02 UPPER
No.7 ~ ’
Ll full .
Upk: 73,776 k¥
T :1.027 us
T2 :55518us
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05.9041-02 UPPER

No.7. -~ . "7
L full

Ik max: 132.469.A

Ipk min: -558.221 mA . . . . .

SHY : (VOLTAGE) Dividenz 15,200 ¥/V' Leveli100% BSampling:120.000 Ma/a’ Range:800.0 Vpp 'TriggerLavel 10% (Mante

LOWER TERMINAL - CURRENT
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No. 8

Ul AR
" Upk: 74,237 kv
= TE: 1 1.025 usie

T2 :55491vs .|,

CH2 : (CURRENT) 8hunt:1.000 Ohm Level:160% 8ampiing:120.000 Ma/s Range:160.0 VEp TrlggerSiave

LOWER TERMINAL - VOLTAGE

05.9041-02 UPPER

No.8 ===
LI full ‘
Ipk max: 133.191 A
Ipk min: -657.513 mA

CH1 : (VOLTAGE) Bividori215.200 V/V' Levei100% Samplingi120.000 Me/a' Range:500.0 Vpp 'TriggeriLeve! 10% (Maste

LOWER TERMINAL .  CURRENT

140 A = = » & =

CH2Z : (CURAENT) Shuh1:1,000 Ohm Leveii160% Samping:120.000 Ma/s Range:160.0 Vip TriggeriBlave
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05.9041-02 MIDDLE
No. 1 g :
Lfll
Upk: 45.357 kv
™ :1.027 vs
T2 :55.664 us

05.9041-02 MIDDLE

No. 1
Ut "7 7°"
Ipk mox: 81.655 A

Ipk min: -592.622 mA

UPPER TERMINAL -  CURRENT

No. 2

Lifull .

Upk: 73,722 kV
T1-::1.026 us-

T2 :55.802 us

Levei180% Sampling:120,000 Me/a Rango:160.0 Vip TriggeriSiave

UPPER TERMINAL - VOLTAGE

05.9041-02 MIDDLE

No,2 " °°"°
LI full

Ipk max: 132,649 A

Ipk min: -494.894 mA |, | | .

: (VOLTAGE) Bividern216.200 WV Lovali100% Sampiing:120.000 Ma/s' Range:500.0 Vpp 'TriggeriLeve! 10%

UPPER TERMINAL - CURRENT

i
CH2 : (CUARENT) Shu'nt:1.000 Ohm Leveli100% Sampilng;120,000 Ma/s Fange:160.0 Vpp Trigger:Silave
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05.9041-02 MIDDLE

No. 3

Lfull

Upk: 75.207 kY
T1 :1.027 us

T2 :55.857 us

05.9041-02 MIDDLE

No. 3

Ul full ‘

Ipk mox: 135,287 A

Ipk min: 633276 mA

CHT: (VOLTAGE) Divider:215.200 V/V' Laveli100% Sampling:120.000 Ma/a’ Range:500.0 Vpp 'TriagerlLevel 10% (Maate

UPPER TERMINAL - CURRENT

14D As + o = = =

05.9041-02 MIDDLE

N . No. 4

s Ll
Upk: 75,836 kV.
TV +1,025'us
T2 : 55.676 us

Level:160% Bamplingi120.00d Mua/e

VOLTAGE

CH2 : (CURRAENT) 8hunt:1.000 Ohm

UPPER TERMINAL -

05.9041-02 MIDDLE

No. 4

Ll full

Ipk max: 136,344 A
Ipk min: -787.295 mA

GH1 : (VOLTAGE) Divider:218,200 VWV Level;100% Sampling:120.000 Ma/s' Fange:800.0 Vpp 'Trigger:iLevel 10% (Masta

UPPER TERMINAL - CURRENT

140 A= = = < = =

e
& -

CH2 : (CURRENT) 8hunt:1.000 Ohm Lavei:1d0% Sampiing:120.000 Ms/s Range:160.0 VEp Triggenalave
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05.9041-02 MIDDLE
No. 5
Lt full

Upk: 45.722kV - - - - - 7

T :1.024 us
T2 :55.682us

LOWER TERMINAL - VOLTAG

S BOKV s e mer me e e A M e e be e e e e e e
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10 us 20 um 80 un 40 ua 80 ue

05.9041-02 MIDDLE’

No. 5

Li full

Ipk max: 82.529 A
Ipk min; -578.549 mA

No. 6.

LIfult

Upk: 74.486 kY
T1 1 1.025 us
T2 :55.777 us

CH2  (CURRENT) Bhunti1.000 Ohm Level:160% 8ampiing:120.000 Mb/a Ranpei180.0 Vp'p Trigger:Slave

LOWER TERMINAL - VOLTAGE

05.9041-02 MIDDLE

No.6 ===
Li full )

lpkmax: 133.961A ~ 7 °°
Ipk min: -551.967 mA

GH1: (VOLTAGE) Bividori215.200 V/V' Leveh100% Sampling:120,000 Ma/s’ Range:800.0 Vpp ‘TriggeriLevel 10% (Mastle

LOWER TERMINAL - CURRENT
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05.9041-02 MIDDLE

No. 7

Lifull

Upk: 74.627 kv
T1 :1.026 us
T2 ;55.735us

LOWERTERMINAL - VOLTAGE

05.9041-02 MIDDLE

No.7

LI full

Ipk max:.134.131 A
Ipk min: -655.167 mA

 LOWERTERMINAL - CURRENT

« 140 A~ n & & = s

GH1  (VOLTAGE) DIvidari15.200 V/V' Loveli100% Sampling:120,000 Ma/s' Rangei600.0 Vpp ' TriggeriLevel 10% (Maste

No. 8
Li fult

~Upk: " 74.596 kv~
T 1,025 Us™
T2 : 55,840 us

LOWERTERMINAL -  VOLTAGE

Lavel:10a% Sampling:120.000 Ma/s

05.9041-02 MIDDLE

No.8

Lt full

Ipk max: 134,159 A
Ipk min: -587.931 mA

140 A= =« = = = »

LOWER TERMINAL CURRENT

CH1 1 (VOLTAGE) DIvider218.200 V/V' Level:100% Bampling:120.000 Me/s’ Rango:500.0 Vpp 'Triggeribovel 10% (Maate

GHZ : (CURRENT) 8hunti1.000 Ohm Lovel:160% Sampiing:120.000 Ms/s AANge:160.0 Vpp Triggar:Blave
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05.9041-02 LOWER UPPER TERMINAL . VOLTAGE

No. 1

L full

Upk: 47.019 kv
T1 :1.022 65
T2 :55.57 1 us

CH1 1 (VOLTAGE) Bivider:218.200 V/V' Lovel:100% 8ampling:120.000 Ms/e' Range:500.0 Vep 'TriggeriLevel 10% (Maste

05.9041-02 LOWER UPPER TERMINAL - CURRENT
No. 1 ‘ )
U full '
Ipk max: 84.576 A

lpk min: -486.294 mA

CH2 1 (CURRENT) 8hunt:1,.000 Ohm Level:140% Semplingi120.000 Ms/s Arnge:180.0 Vep TriggeriBlave

05.9041-02 LOWER UPPER TERMINAL - VOLTAGE

No. 2

Lifull

Upk:. 76.196 kv
1 : 1.023 us
T2 :55.508 us
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»
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c
e
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e

1 (VoLTAGE) Bividori218,200 vV Levelz100% sum'plinuﬂ 20,000 Ma/a" Aanpw:800.0 Vpp 'Trlng.r:l.oval 10% (Masts

05.9041-02 LOWER UPPER TEWINAL - CURRE.ENT

No.2 ... » 140 A= + = o 2 .
LI full

Ipk max: 136.903 A
Ipk min: -541.021 mA

CHZ : (CURRENT) Shunti1,000 Ohm Level:100% Sampiing:120.000 Ma/s Ranpn:1680.60 VEp TriggerSiave
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05.9041-02 LOWER

No. 3

H full

Upk: 74.666 kY
T1 :1.021 us
T2 :55.442yus

EY

05.9041-02 LOWER

No. 3

LI full

Ipk mox: 133.961 A
Ipk min: -591.058 mA

UPPER TERMINAL -

440 A= = » = & o

'
1
[
’
'
T

CURRENT

t(VOLTAGE) Bividen215.200 V/V' Level:100% S8ampiing:120.000 Me/a’' REnge:600,0 Vpp 'TriggeriLevel 10% (Maste

' v '
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No. 4

L full

Upk: 74.407 kV
T1:1.025 us
T2 :55.443us

Leveli160% Bampling:120.000 Ma/e

VOLTAGE

05.9041-02 LOWER

No. 4

Ll fult

Ipk max: 133.678 A
Ipk min: -599.658 mA

UPPER TERMINAL -

140 A = = n = =

" 2o us

CURRENT

GH1 i (VOLTAGE) BlIvider218.200 V/V' Leval;100% Sampling:120.000 Ma/s’ Range:500.0 Vpp 'TriggeriLevel 10% (Maste

CHZ : (CURRENT) Bhunii1.000 Ohm Level:100% Sampling:120,000 Ma/s RAange:180.0 VEp Trigger:Slave
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05.9041-02 LOWER
“"No.5 ‘

L foll

Upk: 46.243 kY

T1 :1.025 us

T2 :55.427 us

05.9041-02 LOWER

e No. 5 -

( LI full

Ipk mox; 83.094 A
Ipk min: -561.349 mA

CH1: (VOLTAGE) lvidern218.200 V/V' Leveli100% Sampling:120.000 Ma/s’ Range:500.0 Vop ‘Triggeritevel 10% (Masta

LOWERTERMINAL - CURRENT

No. 6

LIfull

Upk: 75.724kV
T131.024 us 0 -
T2 :55.405us

Lovel:160% 8ampling:120.000 Ma/s

VOLTAGE

H2 : (CURAENT) S8hunti1,.000 Ohm

LOWER TERMINAL -

05.9041-02 LOWER

No. 6

LI full

Ipk mox: 135.595 A
Ipk min: -559.003 mA

{(GURRENT) 8hunt:1.000 Ohm Laval:130% 8ampilng:120.000 Ms/s Range:180.0 VBp 'Frigoar:Slave
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05.9041-02 LOWER .

No. 7

L! full

Upk: 75,579 kY
T1 :1.024 us
T2 :55.438us

05.9041-02 LOWER

No.7
Ll full

Ipk max: 135574 A~ """
Ipk min; -463.621 mA

OH1 i (VOLTAGE) Blvider2168.200 VAV Leveli100% Bamplingi120.000 Me/e' RangeiB00.0 Vpp 'TriggeriLevel 10% (Maate

LOWER TERMINAL - CURRENT

No. 8

Lt full

Upk: 74.594 kV
TV : 1.022us
T2 :55.450 us

arz : (CURRENT) Shunt:1.000 Ohm Levek100% Sampiing:120.000 Ma/s ARange:180.0 vpp Trlagerstave

LOWER TERMINAL - VOLTAGE

15 ue 2b us ab us 45 us 55 ua

No.8 -
Li full

Ipk mox: 133.685 A
Ipk min: -592.622 mA

CHI1 1 (VOLTAGE) Blvider218.200 V/V' Leveli100% Sampling:120.000 Ma/s' Annge:500.0 Vpp 'TriggeriLeval 10% (Masta

LOWER TERMINAL - CURRENT

{ e Nan A e e

20 us 40 us 60 us @d us
T T ¥

CHZ 1 (QURRENT) Shunti1.000 Ohm Levei100% Sampling:1 20.000 Ms/s Range:180.0 VPp TriggeriSilave
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