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Product Information W

. A PRODUCT OF VALVOLINE, A DIVISION OF ASHLAND INC. UsA  VYalvnlinge.

Premium Blue 7800 SAE 15W-40
#WiLABa U] 7800 SAE 15W-40

whilus ug 7800 SAE 15W-40 Eiwhiusiaewimen BlsumsiRmdminATasenifiea
w‘iﬂuﬂaanuuu-saﬁummﬁm'la\ﬁﬂ‘lﬂu frdmsoueit] 2002 Dudnlu Tvdimsfindessuuriadalody
Uiz u‘m EGR (Exhaust Gas Fleclrculal:on)
wiiilus ug 7800 SAE 15W-40 e gt R I ST I bt uﬁuawmmmmwﬁw‘lunﬁ
Asdansnesn  Unlastudimeinen  sinmsdomsa Dastmsiineds iDL
asAngmw molsmzmsiFmmin Tuarmusdasfifalufesan: g
TanansTinufemamm wiasendmssaninm Homemmwnldsagsihsnianads

ADVANTAGES wiiloy ug 7800 SAE 16W-40

walulataws Dispersive Polymar Technalogy (DP‘ﬂ w*iaﬁmunﬂug‘auﬂmmwae
e InEmY aamsgRskesINIaNNTARE)
Unilaeriufifiasn

arRMsAnMIBKNIAIIA

viislidsaannndng uflusnoemaiondigumgiing
anUBnmATUansnfigngu vouuulansiten uazlansy (Two-piece Piston)

Parformarnca lavels { Approvals

AP1 G4, CH-4, CG~4, CF-4, GFISL
DB 228.3, VOLVO VDS- 3, CUMMINS CES 20078, MACK E0-N PREMIUM PLUS, CAT ECF-1,
GLOBAL DHD-1, ACEA E-3 & E-5, MAN 271, MTU TYPE 2/ TYPE 1, DRG 2000!4000 SERIES

Typical Characteristics

SAE Grade 15W40

Viscosily, cst @ 40°C 112.9

Viscosily, cst @ 100°C 165.0

Viscosity Index 135

TBN, mg KOH/g 13, o 2
Suifated Ash, % 1, :
Pour Point, °C, Max. —3@jﬂ\jmm]gmmw

CCS @ -20°C, cP, Max.
High Temp, High Sheer Viscosity @ 150°C
Noack Volatility, %Loss

Foam Test
) xam?\ sLscrsga{% ;
Avaiable configurations: 24x1L, 6x5t, 1x18L, 1 x 200L ysdn iy Bidagin Siric

T
This information only applies to preduels manufaciured / marketed in the following location(s) — Thgziland ’

Effective data Authors Initiats Product code§ \
15 Dac 2010 e
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RC50 + CBI21
Capacitive Sensor Voltage 25kV
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1. Description of device

The RGS0+CBI21 is a capacitive sensor voltage for measure de catenary voltage of 25kVAC.
The RC50+CBI21 assembly device consists of two elements: a silicen capaciive sensor -
RC50 and a current loop converter CBI21. Eﬁﬁ\iﬁllﬂl@ﬂﬂﬂ\]’
The sensor RGE0 detects the proportional voltage of the high AC voltage based on taking a

sample of this voltage to levels not dangerous using a capacilive divider. . =

The converter CBI21 adapts the voltage sample for the current loop transmissia systenﬂ
20 mA). N,

: Z%}ww
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2.  Applications
Itis used Lo measure and detect AC voltages in overhead lines of high-speed rail installations
27,8KVAC 50/60Hz).

3. Design characteristics of Silicon Sensor: RCS0

«  Capacitive sensors are completely passive elements which provide a sample of high AC
line voltages.

» Inside, they contain five HV capacitors In serles.
+ SHicon exterior coating which gives less weight and betler resistance to shock.

« Silicone with high elongation, which supgorts solar ultraviciet radiation and saline
environments.

v The core cylinder is made of fiberglass; it gives adequate levels of electiical insulation,
mechanic resistance, humidity absorption, etc...

4. Electrical features of Silicon Sensor: RC50

»  Standard EN 50124

« Rated frequency: 50 & 60H=z

« Nominal network voltage: 27,5 kVAC

« Max. Service voltage: 50 KVAC

¢ Teslvoltage: S5KVAC! 1 min.

» Tesivoltage of shock wave:  170kV peak, 1,2us/50us,
« Sensor capaclty: 40 pF

« Elongalion impact {silicone)  &30% (I1SO 37)

« Tensile strength (slficone) 8.5 N/mm2 (180 37)
« Creepage 972 mm

« Height 300 mm

5. Constructive features of Current Loop Converter CBI-21

+ ltis located next to the sensor, in a sealed box adapted to the sensor support.

« CBI-21C converter incorporates a secondary capacitor and transforms the voltage from
the sensor to the corresponding current of current loop convarter 4-20 mA,

«  Allthe printed circuit board is coaled with silicone which makes it completely waterproof,

+  The output 4-20mA Is Isolated of input and auxifiary voltage (3kV).

6. Elsctrical features RC50+CBI21

= Supply voltage: 85-265VAC-86-370VDC

= Quiput: 4-20 mA (RL = 250 0 max.)

e Consumption: ZW . v .

+ Linean 2%

« Response time: 0,2 sec, miﬁ\gﬂnﬂ]@ﬂﬂﬂ“
= Qutput limit: 23mA =

« Measurement precision: 10% =4 ApEA

+ Operating temperature margin: -40 a +75 °C A

= Assembly Weight: 3.5 kg. aprox.

Pape 3 of 4




7. Supported Tests

Mull responders DC, UNE 61243-1:1998 Applied voltage from 0 to 50 KV DC,

Operaling time tests, according to 6210 UNEEN  §1243-1:1998.
Applied voltage: 30 KV and 50 KV AG for5 min.

Dielaciric tests with industrial frequency 95 KV AC 50 Hz, forl min.

Dielectric tests: UNE-EN 612431, secion 6.3: 15 positive pulses and 15 negative pulses,
lightning pulses 170 KV 1,2ps/50us

Climatic tesls: from +20 °C to ~40°C, from -40°C to +20°C, from +20°C to +75°C and fram
+72°C to +20°C with 10h permanents in ~40°C and +75"C,

LImit testing: Tests have been conducted to determine the extreme voltage that supports
the equipment, reaching 135 KV. At that point there was the contouring of the Insulator
without causing intemal damage. (The equipment stilf operating correctly after the test),

Corrosion Test UNE-EN 9227:2007

8. Guaranty

Two years against manufacturing defects.

9. Models
71 Reference Auxiliary Voltage
RC504+CBIZ21 B5-265VAC/86-370V0C
RC504+CBIZ1-24VDC 18,.35 vDC

Distributed by:

Schneider

dPElectric mﬂﬁﬁ“m@ﬂﬁﬂﬁ

Pel ind, tan Topkies ftferds Mealuriol, 4 nave 16
Q2120 MONTCADA-REWAL (Bortelona) SPATN
Tehe34 915796510
e-mal;camersialfpioat el
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Technical Specification

e PROAT RC50 + CBI21

25kV Capacitive Sensor for Catenaries Lines AT
with output 4-20 mA.
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Technical Specification

| 9 PROAT RC50 + CBI21
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1. Description

2. Electrical features

3. Sensor Architecture.

3.1. Capacitive sensor

3.1.1. Construction features
3.1.2. Electrical Characteristics
3.2. Current Converter

3.2.1. Construction features

3.2.2, Electrical features
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Technical Specification
RC50 + CBIZ1

€ PROAT

1. Description of device

The RC50+CBIZ1 assembly device consists of two elements: a silicon capacltive
sensor RC50 and a current loop converter CBIZ21. '

The sensor contains the primary high voltage capacitors, These, tagether with the
secondary condenser located in the converter, they form & capacitive divider for
obtaining a low voltage level proportional to the high line voltage.

The sensor RC50 detects the proportional voltage of the high AC voltage based on
taking a sample of this voltage to levels not dangerous using a capacitive divider,
The convertar CBI21 adapts the voltage sample for the current loop transmission
system (4-20 mA).

The assembly is adapted for cutdoor use and Is mainly used for the measurement

and detection of AC high voltage overhead line. (catenaries lines)

2. Electrical features

« Operation: continuous operation
» Rated freguency: 50 or 60 Hz
» Nominal network voltage: 27,5 KVAC/50Hz
« Max. Service voltage: 50 kVAC/50Hz
« Test voltage: g5kVAC/50H2/ 1 min.
s Test valtage of shock wave:! 170kV peak, 1,2us/50us.
« Sensor capacity: 40 pF£20%
» Temperature Range Supported:  -40 to +75 ¢C
« Operating Temperature Range:  -40to +75°C
« Relative humidity: 20 to 100%
« Response time, detection of
presence or absence of tension:  Less than 0,2 sec.
« Type of measurement: RMS
s Precisfon: 10%
» Creepage path: 972 mm,
E ]

3. Sensor Architecture.

As mentioned, the sensor conslsts of two distinct elements, the capacitive sensor
anhd current loop converter.

3.1. Capacitive sensar

3.1.1. Construction features

Capacitive sensors are completely passive elements providing a sample of the line
voltage. Inside have flve capadtors (C1, €2, C3, C4 and C5).

The sensor has an outer sillconea coating which gives less weight and improved shock

resistance
The core cylinder is made of fiberglass; It gives adequate levels of electrical insulation, mechanic

resistance, humidity absorption, ete,
The maln dimensions are:

HEIGHt veirearersriiinnn 300 mm, 3 3 2
Diameter sheds.......... & 115 mm. mjﬂ\?mlu]gnﬂﬂw
Central diameter ......! 58 mm,

Number of sheds........: 12

Welghtu e 2,5 Kg.

Page4of 10
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3.1.2, Electrical Characteristics

The characteristics of the capacitors of the sensor are:

« Capacitors C1=C2=C3=C4=:C5: 200 pF

» Rated voltage of each capacltor: 25kVAC
« Capacitor Cs (In CBIZ21): 22 nF

« Secondary voltage: 49.9 VAC

The impedance af the sensor |5,
Z, ==80,04£2

This means that for a current rating of 27,500 VAC/50Hz., the current flowing through
the capacitor Is!

Corresponding to a current Is not dangerous to people. Shown below the graphics of
the variation of the capacity of capacltors with the temperature and variation of
capaclty with the voltage level:

sEEuHIgnda

Page 6 of 10
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Technical Speciﬁcation
RC50 + CBI21

B Voltage s
o characteristics o
20,00 153" Gap 2
0 -4
16001 _,_{es :2
10,00 '
T 14
5,00
\ mm———— « - 1,2
0,00 ] 1
5,00 108
108
-10,00 0
104
-15,00 " =0
0,2
-20,00 ; o
1] 5 10 15 20
Voliage {kV)
Temparature Chornactaristica
Tomp {'Q)
30 i g ~10 o 10 o 30 L[] 4] 60 i aa
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o u’ - ¢ v 1 i ]
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o
E =1
g "8 E
d -3 1 “
-4 .:'-_
!!-
..m A
e Cap (s}
. eeeopF |

C1, C2, €3, C4 y C5 have the same type of dielectric and then is not necessary
to do temperature compensation.

3.2, Current converter

This converter transforms the secondary voltage of the sensor to a current loop 4-

20 mA.

3.2.1.

It is located next to the sensor, In @ sealed box adapted to the sen

Constructive features of Current Loop Converter CBI—mjﬂ\qmm“]ﬂﬂﬂﬁ

¢

{Fig. 2). CBI-21C converter Incorporates a secondary capacitor and tra sforrgfpg
vaoltage from the sensor to the corresponding current of current loop converteied -8,

mA

s
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Technical Specification
RCE0 + CBI21

This is an electronic cireult that connects to the sensor to sample the voltage reading
and has a power strip with four terminals (two Inputs of auxiiiary voltage and two
that send level output 4-20 mA).

All the printed circult board Is coated with silicone which makes it completely

waterproof

Qutdoor box dimenslons:

W

A
D
A
e B
. A |§.--__L|_U _____ | S \L
L f

| 11 i

1 S ]

} e }

] @C |

; ]

! {

B
Fig. 2 Extemnal dimenslons
oC E Welght
A(mm.) |@B{mmJ)! (mm.) [D{mm) (mm.) | F {mm.} {Ka)
1¥Kg
182 63 21 148 26 140 aproX.
[ o L
TUIBYA I InnRGY
{ I
/"5
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Technical Specification

9 PRQAT RC50 + CBI21

3.2.2- Electrical features of Current Loop Converter CBI-21

s Supply voltage: 85-265VAC / 86-370 VDC

= QOutput: 4-20 mA (RL = 500 & max.)
» Consumption: 2w

»  Input/ Output: 0...50 VDC/4..20 mA

« linear: 0,5%

« Preclsion: 2%

+ Response time: 0,2 sec,

» Qutput limit: 24 mA

SinedumnnaRg

CTCE e P ——
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Technical inform pumber 516-2

Tests performed in the laboratory of the Depariment of Electrical Engineering Higher Technical
School of Industrial Engineering of Barcelona on November 24, 2008,

1.- Requester.

PROTECCIONES ELECTRICAS DE ALTA TENSION SL
C/Pere I, n° § 4° 1°
08100 Mollet del Valles (Barcelona)

2.~ Tried element

Capacitive Voltage Sensor RC50+CBI21
The capacitive sensor RC50 detects the praporticnal voltage of the high AC valtage based on
- taking a sample of this voltage to levels not dangerous using a capacitive divider.

The converter CBI21 adapts the voltage sample for the current loop transmission system (4-
20 mA).

2.1 Capacitive Sensor

+ Operation: continzons operation

» Rated frequency: 506 60Hz

» Nominal network voltage: 25 kVAC/5011z

s Max. Service voltage: S50 kVAC/0Hz

« Sensor capacity: 40 pF

»  Operating Temperature Range: -40 to +75 °C

« Relative humidity: 20t0 96%

= Response lime, detection of presence or absence of tension:  Less than 1 sec.
« Type of measurement: RMS precision of 10%

2.2 Current loop 4-20mA converter

s Supply voltzge: 230 VACH20%

s Quiput: 4-20 mA {Re = 500 2 max.)

s  Operating Temperature Range: -40 to +75 °C

» Consumption: 1w

« Tnput/ Qutput: 0...150 VDC/4..20 mA

« Linear: 5% “ o i

« Precision: 2% A A INaaY
= Response time; 0,5 sec. ;

= Output limit! 23mA

Page2of6 EM3-C3C
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= QOutput voltage limited to 6V

3 UPC

{eparlament
d'Enginyeria Eléctrica

3.- Instrumental using in trying:

Hacfely Generator of voltage pulses, wave 1,2/50us, maximum 1000V, energy 10k].
« Spinterometer of spheres of 250 mm diameter.
Spinterometer of spheres of 100 mam diamater.
Psicrometer Bristol
Barometer of mercury colum
Digital memory oscilloscope Yokogama, madel DL16405, 200MHz, 4 channels input.
Printer on paper of waves registered.
¢ Digital miliamperimeter.
s TRectificator high voltage 80kV regulated.
s Capacitor high voltage 1uF, 100kV.

4,« Tests performed and results

Atmospheric conditions.
Air Pressure 764 mm Hg
Dry thermometer; 19°C
Wet thermometer: 16°C
Relative humidity 72%
4.1 Standard UNE-EN 61243-1 paragraph 6.2.9. Proof : Null respondersDC,
Voltage applied: 50kVDC

Before applying the voltage, the converter showed a cutrent of 4 mA output.
During application of 0KV, this indication of 4mA remained unchanged.

1t is therefore considered a satisfactory result.

sinasdnyinnday

Xﬁg Eqsg& ro.

Naﬂfi’lﬂ
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2 UPC

Departament
4.2.1 Standard UNE-EN 61243-1 paragraph 6.2.10. Proof: Up  d'Enginyeria Eléctrica
fime
Voltage applied Time applied Qutput current in converter ,
RMS, 50H minutes without interruptions in
ali time of application

30xV 5 222 mA

50kV S 23,1 mA

95KV 1 23,2 mA

Tt is therefore considered a satisfactory result.

4,3 Test industrial frequency 50Kz (a client request (ADIF) for High Speed Line {AVE Spain)

The voltages applied and supported by the device, with no oceurred drilling or contoured ,

were!
RMS kV Time applied {seconds)
05 60
110 30
120 15

To applied 133kV

It is therefore considered a satisfactory result,

4.4 Standard UNE-EN 60060: lghtning impulse tests 1,2u5/50ps, 170KV
15 negative pulses were applied, and then 15 pulses of positive polarity.

The output current of the converter is kept constant at 4mA value, indicating that this
converter was not affected by the voltage pulses applied.

7
i’ 3

1

¥ ey

o &
The device, endured 15 +15 impulses without ocour perforation or contousaty ﬂ\gﬂ]lﬂ]ﬂnﬁﬂﬂ
! - i3]
\ Y J 1t is therefore considered a satisfactory result.

o
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Photocopy of the corresponding calibration test wave positive
and negative polarities oscillograms is attached.

5. The essays In this report were witnessed by Mr. / Mrs.

Name Company
Rafael Cortes Valdivieso, INECO
Jose Manuel Alvarez, AVELE
Rosario Bircena Lafuente, IDOM
Alvaro Palma Diat, TELVENT
José Maria Nadal Borras PROAT
Lourdes Folch Garcfa PROAT

3 UPC

Depanament
d'Enginyeria Eiéctrica

Barcelona, December 14, 2009
Polytechnic University of Catalonia
Electrical Bngineering Department

Signed: Ricard Bosch Tous
Doctor Indusirial Engineer

TBHIgneR
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