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1. Introduction

RTM Breda has been required to attend, as a customer representative, to routine and
type tests on one Harmonic Filter Damping Resistor (see Annex A), in order to certify that

tests have been performed fulfilling with requirements.

2. Description

On July 2", 2008, Mr. Guido Billi (RTM Breda technician) was present during the
tests.

The routine test procedure and the type test procedure are reported in the Annex B.

The scan of the routine and type test reports are reported in the Annex C. Looking at
test reports, one can see that all tests, which have been strictly performed according to

annexed procedures, are passed.

Sigla redazione

E vietata la riproduzione parziale del presente documento salvo autorizzazione scritta di Rtm Breda S.r.l.
Nel caso di contestazione la copia valida & quella conservata presso I'archivio di Rtm Breda S.r.l.



MOD.04.02.RT_ Info rev.02

BRCEDA>S

Technical report N° 1267-2008 — page 4 of 16

Annex A — Harmonic Filter Damping Resistor

M .S RESISTANCES TECHNICAL SPECIFICATION
File Mame: Projet Diate Page:
ODADE02 10 -1 %1 Spec.doc ETE ~PACA Area / 62KV Compensation 11/03/08 1/3
Intermal Refersnce: Fevision Customer: Customer’s Referance
O DA 08 02 010 1 AEE AB
Project:

RTE ~ PACA Area / 63KV Compensation

HAarMmoNIC FILTER DAMPING RESISTORS

Relevant Standards:

¥ Insulation co-ordination for equipment in three phase electrical equipment:
% IEC 60071-1 and 60071-2

¥ Metal enclosed high Voltage equipment for voltage up to 72,5 EV:
L JEC 60298

¥ Protection Degree of enclosure:
% JEC 60529

| ¥ High Voltage Bushings:
2d L IEC 60137

E

¥ Indoor post insulators of ceramic:
L JEC 60273 & JEC 60165

¥ Galvanizing Process :
L IS0 1461

Sigla redazione
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M.S RESISTANCES

TECHNICAL SPECIFICATION

File Nams: Projet Date : Pags:
O DADE 02010 -1#1 Spec.dec ETE ~PACA Area / 62KV Compensation 21/03/08 23
Intermal Pefersnca: Fevision Customer: Customer s Referance
O DA 0E 02010 1 AEE AB

E 4

3

3

Forbididien

M

I Electrical Data:

System Voltage:
% Insulation Level:
¥ Power Frequency:
¥ Lightming Impulse:
Ohmic Value:
v At nominal Power:
v At ambient:
v On overload:
v Inductance:
Dty Cyeles:
% Steady State:
v Rated Current:
v Rated Power:
% Overload (10 minutes)
v Current:
v Power:
Temperature Rises:
¥ On Steady State:
v On Owerload:

Time Constant:

II  Active Part Details:

..... Design Power:

# The Pesistive elements are made of “CL" Type gnds. They are made from stammless steel alloy
ATSI 304 1825 Chromium — 9% Nickel)

v Approximate temperature coefficient = 0.9 x 10%°k
# The CL System 15 made from collection of cut metal grids linked to each other by hot spot
welding & insulated from tie rod by ceramic nings & Teflon Tubes.

63kV {66k max)
T23EV
140kV o, to ground / 140k V o, across

15

325KV paar to ground / 323kVpex across

400 (in “H” Armrangement) -0 ~ + 10%
306.52 (m “H” Amangement) -0 ~ + 10%
404g (in “H” Armrangement) -0 ~ + 10%
230pH

1254
137kW

194
144kW

3207k
335%k
84zec

Sigla redazione
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MS RESISTANCES TECHNICAL SPECIFICATION
File Mamse: Praojet Date : Page:
O DA DB 02 310 - 1 # 1 Spec.doc ETE ~PACA Area / 62KV Compensation 11/03/08 s
Intarmal Pefersnce: Ravision Customer: Customer s Referance
DDA DS 02010 1 AEE AB

I Insulation Coordination:

The cubicles are stacked one over the other
% Imsulation Coordination of each Cubicle

IV General Arrangemeni:

a8e T

¥ “Easy to remove” Panels on front & Rear faces.
v" Weather Proof Roof.

v" Protection against Rodents and Birds.

v" Hot Dip Galvanized Steel Sheets Enclosures.

v" Protection Degree: IP 23 (for Outdoor Use)

¥ Approx Net Weight: 1020kG

withoul express asuthorty i3

e therein. Fepradiotion,

3
E
4
=
5
E
E
]
E
:
E
[

Resistor Frames are alive!!
They must located in a fenced-off area

V  Dimensions:
¥ See Drawing: CDA 0202 010-1

x The resistor Phases are designed in twe (2) nud-potential connected cubicles.

¥ Iiain indoor msulators: 17.5kV - 38kV e & 95kVpp — Creepage: 200mm
¥ “INT & “0OUT” Bushings: 17.5EW - 38k Ve & 95k Ver — Creepage: 446mm
% Insulation Coordination between cubicles
v" Intermediate Insulators: 36KV - TOEV jme & 170k Van — Crespage: 720mntmn
... Type CE-170 11

I % Insulation Coordination to ground
,-14 ¥ Bottom Insulators: T25EW - 1406V py, & 323k Vag — Creepage: 1450mm,.;,
kez . Type C10-32511

v" Banks mounted between two End Plates & supported horizontally by porcelain insulators

E vietata la riproduzione parziale del presente documento salvo autorizzazione scritta di Rtm Breda S.r.l.

Nel caso di contestazione la copia valida & quella conservata presso I'archivio di Rtm Breda S.r.l.
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[ [ 1 [ ? [ [ P 5 B 7 f
A B C D E F G
M12 55 250 270 305 325 160
A A
Traversée / Bushing : 17.5 kV
- Diélectrique / Power Frequency (50Hz - Tmn) : 38 kV rms
- BIL : 95 kV peak
. - Ligne de Fuite / Creepage Distance :
* Intéricure / Indoor : 376 mm min (21mm / kV)
— » Extéricure / Outdoor : 446 mm min (25mm / kV) —
c - Poids Approximatif / Approx. Weight: 8 kG c
— E F- —|
B } (- ¥ B
o ] \ \ o
4
4|\ —
gl
i UGN
. ) -
|l|'
1 o | na Far RTE prajact =1-& i Dot 5 145 Customer: ABE Pawer Technalogy
2 o | BA Update drawing Al d;;;tL,__; T o i YiRef -
| BA | CM Design Review Traversée / Bushing: 17.5kV O/Ret.: O DA 07 02 006
& BA | CM First Issue Layoul Drawing Dhwp abc P0G 017 -2
Rev, Drawn | Check Musdifegtson M5, RESTRTANCES Eheet 1 af 1
C | ' | : | ‘ | : | : | | ’ | ’
0 | ' | 2 [ L [ [ . [ [ ' | ’
Rating Voltage: 361V Cantilever Failing Load: 8000N
Power Frequency: 70EV - 1min Torsion Failing Load: 2000Nm
*| BIL Veltage: 170kV peak *
Suppert Structure: Hot Dip Galvanized
Minimum Creepage: 720mm
] Approximate Weight: 18kG ]
B B
44
D180
—+
| A
-] - - - T i o
—_ A —
] \ i Q76 ]
M12 (16mm depth)
B E
— Thin r'.:qlm 'J.I:IT—'\n.' Peoperty. [t can erefize Cusiomer.  ABS AT
. a1l d.T_‘EBELOL; ) “:l['_('(nllmlfnmqullﬁl;é..w 5 Ie:::;muct;;:ll'l:l YiRef - .
Post Station Insulators ORef: ODAE 02010
0 | 20308 | oM | BA C8- 1701 Dwg ov.. C08 - 017
Bev. Datz  |Crawa | Check M5 RESISTANGES Layout Drawing Sheet: 1 1
) | 2 | ) | | 5 | & 5

E vietata la riproduzione parziale del presente documento salvo autorizzazione scritta di Rtm Breda S.r.l.
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o | 1 | 1 a s | 5 | & | p B "
Rating Voltage: 72 3kV Cantilever Failing Load: 100001
Power Frequency: 140kV - lmin Torzion Failing Load: 6300Nm
*| BIL Voltage: 325KV peak *

Support Structure: Hot Dip Galvanized

Minimum Creepage: 1450mm

Approximate Weight: 23kG

perty, H.con thersfors Cistomer: ABE AB
izer wribien
ZITANCES Salf YiPef. -

— $ This Doz
-+ et be
2l dirensions In mm —

F - F
Post Station Insulators R 0DAGE 12010
HEEEE R First e Cl10-325T Dwgmb: C10-3051
Eav. Date  |Dwe | Check Modsfication M5, RESTETANCES Layout Drawing Sheet: 1 of: 1
o 1 2 3 | . | s | 5 | 8 2

Sigla redazione
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Annex B — Routine and Type test procedures

661V - 400 Ohms {"H™) i warm - 18,54 / 137TEW
- Surge: 19414410 ~ 1lmin
325EVEIL to Ground & across - Creepage: 20hmm/kV

e
TYPE TEST SCHEDULE
i DL\'EE_IS:‘:IP_[I[II_: il
MR os ETTRICA Sere T A Ceni NT T2 10010 24
M. Kewrsralcer Dot § fui, 2008 Page 141
Customer: ABE AB Faference: ETE - 3KV
Froject RTE-PACA ARFA Imternal Fef O DA 0E 01010
Equipment Specificanon -
Irem Descriprion Harmonic Filter Damping Resistor (621V)

I) Rountine tests
% Visual Inspection
% Dimensional Check
% Measurement of Insulation Fesistance
% Measurement of Besistance (The resistor can be measurad under DC and AC together)
Inductance Test (@) 50 Hz will be avoided dug to poor measurement stability for inductance
% High Potential Test (Dielectmic test (@ 50Hz — 1min)
2) Resistors Cubicles Preparation
L. The resistor will be prepared for the heat run test which means
" Test made on one cubicles
+ Intermal connectiens will be modified by mmplementing 2 // paths.
The resistance Value ar 20°C will be of 133.25 Olms for a one cubicle.
¥ Thermo-couples will be prepared and positioned at places we estimate to be the hottest
Additional thermo-couples can be used on customer demand

3) Hear Run Tesrs Process

% Preliminary measursment of Eesistance at ambient temperature
% Verification of thermo-couples reading

L. The power will be applied to the resister (30 Hz) and adjusted to get 68.5 KW dissipation:
The dissipation is calculated from BMS measurements of voltage and current at steady state (pows
factor is negligible).

% Caleulated Values of Veltage & Current to rezch 68.5 KW shall be at hot Stage:
¥ Voltage: 37014V
¥ Current: 185 A

* Temperature Bise will be directly measured though Thenno-couples

* Hot Resistance Value will be caleulated through B = U / I Fornula where:
¥ B.is the Hot Stage Resistance Value
¥ 1713 the stabilized FMS Veltage Value
v 11z the stabilized FAS Current Value

We reserve all rights in this document and in the information contained therein.
Reproduction, use or disclosure to third parties without express authority 13 strictly forbidden

S ESEIO0N ) .
Lkt Haw.

Fiii Wrivtin Chanlad

Tvee Test Scnemiie -1/0 0o _ CMuane | B Avbouakn | B Erassan
Appraomd

E vietata la riproduzione parziale del presente documento salvo autorizzazione scritta di Rtm Breda S.r.l.
Nel caso di contestazione la copia valida & quella conservata presso I'archivio di Rtm Breda S.r.l.
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Annex C — Routine and Type test reports

AT rie il PRI 0T
CBLE

CERTIFICATO DI COLLAUDC RESISTENZE INDUSTRIA
TEST REFORT FOR RESISTORS

oTrogo2zZolo-1

SLERTE  ABB AB (Ludvila/Sweden)

CUSTOMER.

1EC B2271-200: & w
IEEE-X2: Baguiremants, Tamnclegy & Test Procedure for Neubral Sreusding Devoes

sl-arhoad switchge

abdd | hie Shodis] G dne AL

Tampiralnse Fise can reach mas Bin S50

ATl L )

4 i

! o gocw] wor'k

L

v Fille Dampng Peksiers, @ vassdes e

CONFERMA K DATA CONBEHNA: ' CILGRTITA"
OROER ACKE D MES 0 DA 02 02 010 EX-W DELIVERY DATE ! OLUASTITY
TiF Fiizer Damping Resistor: PRODUZIOHE ST ) wse 2T
TPE GEKY - 200 ohms - 18 547137 &W PROCUCTICN nno. e 20058
M* DI SERE .
S O DA 0802 010 - 1.7 00T
TEMPERATURA AMBIENTE: oo ESAME VIEHD E DIMENSIOHALE: pexlve o
L NT TEMPERATUR c WISLIAL AMD D MEMSH0HAL EXAM I HATICN i
VALORE OHMICO SPECIFICATO & . %
AATED O VAL LI 133.25 Ohms ar W' -
VALORE SHMIZO WISURATS pemlie
. 137.6 Ohms 155.00 Ohms - |
EASLIRED OHBIC WALUE p i
VALORE MOUTTANZA MISURATS RIGIDITA MELETTRICA (SlaaeiSiHz pemlie
MOUCTANCE WAL LIE MEASURED 130 pH HELECTRIC WITHST AND jii i 0He 38 kV it B
BiSLIRS RESISTERES Dl ISOLAMENTS s erialivis
LTI TEET 2 GOhms 0ME @ 1K, S |
ELEHCO STRUMERT USATE Ghmetro skettrenics - CROPIOD DHAO00 (NS 0P8
WEASURED INS TRUME RTE Bt shmsber - OROPICD DOSM00
Prova rigidith dieletbhos - RISATTL B8/ PR .
Dislecin: beit instruments - IISATTE E400 (i oomy
Megger eletironicn « METRISO S000A p—
Hedeoril Uypa fisgoar - HETRIZD 20008
GW Instrument = LIOT 158
[M® no9a)
HOEME O RFEREENTD 1BC BOS29: Dagriis of robaction priwided by ke (1P Coda)
REFERERCE ETAMNDARTE IBC B22 711t High-valtags smitchpasr snd contralgear (Comson specicationg)

r o eontrokgear for ratied wolbages abavi | K and up io and inchaiing 32 Ky

iy Tammgaialiue e on Skead)y Shile o Slinstices

Wi sfithands Sadnod bae

Shaw

i Soarniiion Spk, - Rarhans (N1 - W Aberele 58 58 - 20080 - iy - Tal
I L oSirille 00 |- Wi el Lirsa'a, 1 - 2000 - Baky - Tal o «30 005025000

GEETETAN - Fasd =30 0SS 00
e 30 DOTNNT ERS

ol s ez
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R re & bl RRAINOT
L E

CERTIFICATO DI COLLAUDD RESISTEMZE INDUSTRIA
TEST REPORT FOR RESISTORS

oTrTeEDZOI0-1

CLIENTE

cuerowen  ABE AB (Ludvika/Sweden)

CORFEAMA W™ LA TA CONZSEDTNHA. ¥ QUANRT

CROER ACKENOWLEDG MEN D D"q DB ﬂ? ﬂfﬂ EX-W DELIVERY DATE ! QLT f

TIPS Filrer Damping Resistor: PRODUZIDHE krl
L BERV - 400 ohms - 1854937 kW PRODUCTICHN 2008

e ODA0802010-1/001

DUCHIBRIERD, CHE L& FORKITURA SOPRA DESCRITTA E CONFORME Al REQUASIT) STARILIT

TUTTELE DOCUMENTAZION| DI COLLAUDD VERARARMO COMESERVATE FER UM FERICD!
RESE ACCESSRILI AL CLIEWTE © AD UN SU0 MNCARICATO.
IL FRESENT CUMERTO MFOAME ALLA MORME UKIEN TR & 20 - 31 -33
QUALORE RICHESTS VERRA RILASCIATA APPOSEITA DICHIARAZIGHNE CE (DEETTIVE BT E EML)

YWE HEREEY DECLARE, THA!
QRDER. WE DECLARE THAT THE SUPPLY

tECLUIREMENTS INLL LD
HEATIEFACTORY RESULTS 1E AP

1E KEFT FOR & PERICO OF AT LEAST 1
CUSTORER OR T &K

&l EST DOCLMENTATION S WL ECT TO ALK

THES DOOUMENT 15 MITY WATH
REQURED. A BP0 CE DECLARATION (O

SR L

UM EM 1004 § 271 -31-32

L BE ISSUED:

KELUORDKRE D ACQIASTO. DICHIARIAMD MOLTRE
CHE LA FORMITURA E STATA COLLAUDATA COM ESITO POSITIVO. LE DEWVAZION] &APPROVATE BOKS ELEHCATE NELL'APPOSITS SRAZIO.

O ALMERG 10 ANNI E, PREVIO ACCORDO, SARANRD

EVIAT HINE ARE

EMENT, WILL BE &CTE

MURLHASE

ESELE TO THE

ODEVIAZIONI  DEMIATIONE:

FIRMA COLLALUDATORE

TG OPERATOR SIONATUR

FIRMA EMTE COLLALDO ESTERND

CUSTOMER REPFRESENTATIVE SHERATURE

Ml
BRIl

S Spk - Rarnad (M) - 'Y Abarele 58 58 - D000 - e
Lecosarale (M |- via da Lisaa, 1 - 20004 - Baky - Ta

33 DORTETAN - P @30 DCSTH A0S0
- Fite 4350 JUSEN] EES

Formmrr-Brurnms Gesag
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R2AT nied 2 el BRAINDT

T E
CERTIFICATO DI COLLAUDO RESISTENZE INDUSTRIA
TEST REPORT FOR RESISTORS orrosozotn-1
ABB AB (Ludvika/'Sweden)
CORFEAMA W™ DATA CONSEDNA: r QUERTITA™
CRDOER AC KNOWLEDGMEN D D"q [JE ﬂ? ﬂ‘fﬂ EX-W DELIVERY DATE ! QLANTITY f
TS Fifrer Damping Resistor: FRODUZIDHE 27
BEkV - 400 ohms - 18,54937 kW FROCUCTION 2008
T opa 080z 010- 1/ 001
Ao T/ Endhodure T
Temperature Rise Test
Power to be Injected durng Test: BE.5 kW in Stzady State
- Approx. Voltage 1o be mjected T4V
- Approx. Current to be Injected 18.5 A
Target Temperature Rise 3857k
Resistor will be considered in Sready Stare Condition once
Measured Voltage & Current do not vary more than 1% within 15minures

Voltage Measured on Steady State 21V
Cuwrrent Measured on Steady State: 176 A
Caculated Injected Power B9.0 kW
Specified Rated Chmic Value: 200 Chms n Hot e
Caculated Resulting Chrmic Value: 222 78 Ohms

- Caleuated Resulling a48: 0.44 =R R 1

- a5 per Temperature Gosficient cunve attached: == 1BIE-03Fc E A% w 280 "c
Awerage Measured Temgperature on Thermaocouples: 233 °k
Chrnic Value Measured after test: 138.60 Ohms at 36 e {1 howr after end of Test)

Comecied Value at 20°z 152.73 Ohms Cihmiz Walue Variateon (&fter | Before test): -1.46% [< 5%)

1
rradifvind comrardue A Thasdicicug e Poadon

39 0CRTETAN - Pasd o 30 DOR TS S0
Fiinn 470 DUINN] EEES

Wl g Sakries St - R (W) - e Abarele 52058 - 20080 -
Sttt 21 Lecoshnale (M |- Vi g Lo, 1 - 0004 - Baky - Tal. #20

R

Sigla redazione
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