W v d' Y w =~ a A
msdamsnasnuweaamsldwasnulihlulssnusaegiitien

gIna a13yns

a a dtg | v d! = [
3mmwuﬁwﬂumuﬂmmmmmnmmuﬁangm

a U A

Suandmnssumansuvintama audIvIanssaliih

v v

AMZIAINTINAITNT

unINeNdunal Wlag NvHINATYLYS

v

= | =
Umsanu 2555

dvansvesnriInenagmalulags1wuenasyys

o



o Y A a d (% [ A 9 o = a A
Y FoINNHWUS msdamswasauioaans Iwasau lihlulsesaegiiiien
¥o - wwana WPgINA a131A3
AN Jenssy lulih
d H [ 4 @ =X
219158N15nm Ariemans1sdande Wsgyalsan, PhD.
Umsanun 2555
U T
UNANED

TuTsenusasgiifisundaasseiinsnadoulnil 2553 Hnsldwdeanului

Jd o

M 12,642,432 Aladad-HaTus danudesmasideliihgega 1,250 Aladed i lddeuds

=

i ihgededoussdunulumsnanegiiionduntda a Tl ninaududunuigann

Y] a Y] Y d' 9 1Y =~ a A dy o
so9aa19ningan msvamsnasau liieanns ldnasnuluTssnuiaegiimeond vz
T lihvesTssmihmsnaaevanas
a a 4 @ dyo a @ ] @ dy 9 a Aad (%
MunusatiiauemalAnIIIANINAa1IY A9l (1) lamatiaismsdiusen
9y X 9  an 4 A Y o
YDINBIADT 1M GITUAIBITNIINAUAZANTBVVBINBIADI adX 1 IagnIsannudnIIe vy
o ya 4 o [ (Y o w ~ 9 a A
wames lagldaunesmes (2) madsuilgemdnlszneumasninidentlasguogiiiennaz 1993
o an a z v a 09/’ = do o A
vasangoas mHuA lAgITMIAAAIANVYIEY (3) MIAAAY 1BEATDITMAUNOAIUANNIS
o Y 9 o 1A o J A ~ a A =
MAUVARINANNIOUT NI UMD UUNTUHLAZAB UMY YBUATRITABY NI (4) 11)aeu
@ 4 o J I E R v J
NaAUAIIUNITYUIA 400 Tl uKaoAnIZNATALULINGS] (Compact Spiral) ¥H1A 105 I0A
(5) m3mugumsniaulugiwaninig 14 Tvaauin (On-Peak Period)
pamInadonvoaazinaiaailladin (1) aunsoaamsléndsnuldihime
iduogiifionladosas 60 (2) @wnsnaanszuanndentlasyuegiiion1ddosas 13.67 nazd

N Yy 0 9 a ) o
'N%iﬁa@ﬂv\lq@ﬂﬁﬁl"]ﬂu@qﬂiﬂﬂﬁg 55.37 (3) ﬁ'liJ”IiﬂTn‘l‘Vi'ﬂiLl‘Viﬂ UBDUAIDUUUNUNLALS

Q G

v Y v

a 4 d' ~ a A = Y A v A o [
QUNHUADUINUIUDIUDIATOITADGUIUYY Nﬂﬂﬂmﬂﬂﬂﬂﬁ‘ﬂ@ﬂq’l (@) mmsamwamu‘lﬂﬁw

avlddosas 8.7 (5) awnsnanmanudesmsigeluihgegaadlddosas 8o

o o W [ (2 9 o w =~ =
A1AIAY: NITIANTTNANTY ﬂ’J']iJﬁfJ\iﬂWiﬂWaQVlV‘lﬁ']q\?ijﬂ T'iwuﬁﬂagmuau



Thesis Title Energy Management for Electrical Energy Reducing in the Aluminum

Extrusion Plant
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Academic Year 2012
ABSTRACT

The aluminum extrusion plant selected for testing in 2010, it consumed an electrical
energy of 12,642,432 kWh approximately. The maximum electrical power demand was 1,250 kW.
It means that high capital cost of production process must be high. The raw material cost is the first
main cost of plant expenditure followed by electrical bill. Energy management for reducing of
electrical energy demand used in the sample plant is necessary to reduce paying the electrical bill.

This thesis purposes the techniques of energy management as follows: (1) to increase the
revolutions per minute (rpm) of motor using mechanical method and decrease rpm of motor using
an inverter to reduce the supply frequency to motor, (2) to improve the power factor on transformer
for anodize and on fluorescent lamp circuits, (3) to install power silicon controlled rectifier (SCR)
controller on heater of extrusion process to reduce the temperature, (4) to change the 400 W high
pressure mercury lamps into 105 W compact spiral lamps to reduce electrical energy consumptions,
(5) to control the working time during on-peak period.

The testing results of each technique can be concluded that (1) electrical energy used on
aluminum aging furnace can be dramatically decreased to 60 percent, (2) the input current of
transformer for aluminum anodize and fluorescent lamp circuits can be decreased to 13.67 and
55.37 percent respectively. (3) The temperature at the setting point on die oven and on container of
extrusion process is nearby. (4) The electrical energy consumptions can be decreased to 8.7 percent

and (5) the electrical power demand can be dramatically decreased to 80 percent.

Keywords: energy management, maximum electrical power demand, extrusion plant
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Control signal

Control in put Terminals
4-20 mA DC or contact

R1 Power Adjuster Terminals When used
R2 intermal power adjust at maximum .
‘When not used, R2-R3 short-circuited.
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M Manual Adjuster Terminal

FL 50 Hz FL-FC short circuited
J 60 Hz FC-FH short circuited
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v Y @ A o @ A &£
ammwﬂ%wawm"lﬂﬂwm IﬁQQ']’Hﬂ“I/I']ﬂ13‘VIﬂﬁ’E)‘Uﬂ\W]T§NVI 3.1 HLYNATY

ms1ah 3.1 msldndenu iihTssa-Tsegu 3 2553

C | uaniug TR BITRAGEY Ny NINGYIAN GRUTRLEY
" Tsa3a | Tsaqu | Tss5a | Tsaqqu | Tosda | Tsegn | Tse3a | Ty | Tad5e | Tsegu | Tsda | Tseaqu
1| 11,970 | 16,740 | 10,310 | 15360 | 17,640 | 19,220 | 16,970 | 19,300 | 15,750 | 18,700 | 16,140 | 19,800
2| 11,960 | 16,180 | 10,310 | 16,080 | 18,790 | 18,700 | 17,440 | 18,300 | 16,480 | 19,680 | 15,730 | 19,320
3 14,730 | 17,880 | 17,960 | 20,560 | 18,290 | 19,880 | 16,610 | 17,780 | 15,130 | 18,400 | 18,230 | 20,820
4 15,360 | 16,200 | 17,960 | 20,340 | 18,680 | 18,740 | 17,610 | 18,740 | 15,730 | 19,460 | 18,010 | 19,980
5 15,970 | 17,420 | 18,050 | 21,140 | 17,590 | 19,500 | 17,460 | 18,260 | 12,360 | 12,940 | 17,000 | 19,220
6 15,460 | 17,300 | 18,190 | 21,880 | 20,010 | 19,580 | 16,840 | 19,720 | 12,960 | 13,140 | 18,370 | 20,980
7 15,380 | 17,440 | 17,830 | 19,460 | 18,120 | 19,920 | 14,990 | 17,600 | 15,710 | 18,720 | 17,010 | 19,640
8 16,510 | 16,540 | 14,490 | 18,040 | 18,280 | 18,620 | 15,030 | 18,280 | 14,940 | 18,580 | 14,760 | 18,700
9 | 7,290 | 9,480 | 14,560 | 18,840 | 19,620 | 19,560 | 14,870 | 16,240 | 15,570 | 17,860 | 15,420 | 18,200
10 | 13,140 | 16,800 | 17,960 | 20,320 | 14,920 | 21,640 | 15,820 | 18,720 | 17,370 | 20,560 | 15,460 | 20,100
11| 14,010 | 16,480 | 18,620 | 16,860 | 15,880 | 22,060 | 28,330 | 17,780 | 17,510 | 18,220 | 16,990 | 18,320
12 | 16,270 | 16,360 | 18,120 | 19,700 | 13,860 | 19,700 | 15,740 | 17,280 | 13,960 | 16,480 | 8,750 | 18,800
13 | 16,350 | 16,060 | 18,060 | 19,640 | 18,160 | 20,340 | 27,850 | 17,660 | 13,920 | 17,240 | 9,440 | 19,580
14 | 16,010 | 17,780 | 18,420 | 20,320 | 17,020 | 17,740 | 10,040 | 18,220 | 17,600 | 18,480 | 16,760 | 17,640
15 12,130 | 14,080 | 13,860 | 18,340 | 19,290 | 17,360 | 10,040 | 18,920 | 17,530 | 19,000 | 17,090 | 18,500
16 12,670 | 15,640 | 14,540 | 19,060 | 18,060 | 18,240 | 10,820 | 19,100 | 17,520 | 19,420 | 13,070 | 18,020
17 15,440 | 15,700 | 17,240 | 19,540 | 13,480 | 19,540 | 15,050 | 19,300 | 17,520 | 18,200 | 13,830 | 18,120
18 15,600 | 15,080 | 17,790 | 19,600 | 14,760 | 20,360 | 15,020 | 19,420 | 17,520 | 19,500 | 17,330 | 18,540
19 17,440 | 17,060 | 14,880 | 19,440 | 17,470 | 19,420 | 15,120 | 20,600 | 12,640 | 14,920 | 16,960 | 18,420
20 17,000 | 17,660 | 20,870 | 18,660 | 19,230 | 19,940 | 14,570 | 19,180 | 12,570 | 15,100 | 17,560 | 19,300
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TvaaueAazd MDB @4 Single Line Diagram 017 3.5, 3.6 uaz 3.7

From PEA

A ) TRI11500 kVA
22 kV 400/230 V

ACB
3200AT

3200 AF

250 AT >250AT >250AT )800AT 350 AT )lZSOAT >]60AT )lBOAT

250 AF 250 AF 250 AF | 800 AF 350 AF | 1250 AF | 160 AF 160 AF

4 4o 4o P 4o
1139430 1 1130930 2 1A3093A 3 1N3093A 4 1A3043A5 C-Bank  gufnaiu  Spare

MU 3.5 Single Line Diagram GU’ENE?]: MDBI1

From PEA

A ) TR21500 kVA
22 kV 400/230 V

ACB
3200AT

o
3200 AF

)350 AT 350 AT > 350 AT 350 AT )1250 AT ) 150 AT
350 AF 350 AF 350 AF 350 AF 1250 AF 150 AF

TR U1 TR §U¥192 TR §U¥103 TR {UU4  C-Bank Service

MDB 2

7N 3.6 Single Line Diagram GUfNéI MDB2
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From PEA

TR3 1000 kVA
22 kV 4001230 V

ACB
O\ 1250AT

1250 AF

>350 AT > 150 AT > 150 AT >soo AT 100 AT ) 100 AT
350 AF IS0AF | 150AF | 800 AF 150 AF 150 AF
TRYUVIS TRYUA1 TRYUE2  C-Bank Pump Spare -

MDB 3

?MNA 3.7 Single Line Diagram GIJstgl: MDB3
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a A =] {a o o @ 1 v o w 1
931101 Y C-Bank AoAunulszynaansdmsuliaidalsgnouiawinni 0.85
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o w a v
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1 150950 1
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wewesmienienumle Pump Hydraulic 15.0
Y o A =
YAAIAANYTBUADUNUIUDSVDIUATDITA 25.0
YADIANNNUF O LA UNNNIA 15.0
s A ° o 4

vewmosienhauadungiaes 3.7
571 Tviaa 133.7
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o w a [ Y4
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i o
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4 ~ o v 1 J
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A
3 IN5093A 3
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4 ~ o o v J
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SRl Aluminum 6063 Sdapa:

Sapa Industrial Extrusions

Alloy 6083, one of the most popular alloys in the 8000 series, provides good extrudability and a high quality surface finish.
Sapa produces 6063 for use in standard architectural shapes, custom solid shapes and heatsinks, as well as seamless and
structural tube and pipe. This alloy is often used for electrical applications in the -T5, -T52 and -T& conditions due to its
good electrical conductivity,

In the heat-treated condition, alloy 8063 provides good resistance to general corrosion, including resistance to stress corrosion
cracking. It is easily welded or brazed by various commercial methods (caution: direct contact by dissimilar metals can cause
galvanic corrosion). Since 6063 is a heat-treatable aloy, strength in its -T6 condition can be reduced in the weld region.
Selection of an appropriate filler alloy will depend on the desired weld characteristics. Consult the Material Safety Data Sheet
(MSDS) for proper safety and handling precautions when using allay 6063,

Alloy 8063 offers excellent response for anodizing in its -T5,-T52 , -T53 (‘matte finish"), -T64, -T6 (*lustercous® finish) tempers.
The most common methods are clear, clear and color dying, and bright dipping and hard coat. Bright dipping provides an
economical alternative to mechanical polished finishes while offering improved surface durability.

Since 6063 is the alloy of choice for aesthetic applications, special packaging may be required to protect critical exposed
surfaces. Alloy 6083 is not typically ink-stenciled in order to preserve its surface finish quality. If stenciling and/or special
packaging is required, it should be specified at the time of quotation.

Sapa offers alloy 6063 in a variety of standard tempers, as well as special tempers developed for unigue applic ations.
Typlcal applications * Archltectural and bullding products * Door and window frames

for alloy 6063 Include: = Electrical components and condult = Rallings and furniture
* Plpe and tube for Irlgatlon systems * Heatsinks

6063 TEmMPER DEsIGNATIONS AND DEFINITIONS

Standard Tempers Standard Temper Definitlons*
F As fabricated, There is no special control over thermal conditions and there are no mechanical property limits.
o] Annealed. Applies to products that are annealed to obtain the lowest strength temper.
T Cooled from an elevated temperature shaping process and naturally aged. (See Note A)
T4 Solution heat-treated and naturally aged. (Ses Mot B.)

T5, T52, T53, T54, T55 Cooled from an elevated temperature shaping process and artificially aged. (See Note A)
T6 Solution heat-treated and artificially aged. (See Note B)

Speclal Tempers Speclal Temper Definitlons**

T4S6 For 8063 extrusions requiring maximum formability in the naturally aged condition. This temper is intended for use when
extrusions will ke formed by the customer in the naturally aged condition and subsequently aged to -TG May not mest -T4
minimum mechanical properties, but will meet -TG minimum when properly aged. Test reports will state -T6 properties to
demonstrate heat treat capabilities, but product will be supplied in the naturally aged condition. (See Note C)

Tess For 6063 extrusions requiring good formability; meets standard 5063 -TE minimum properties. (See Note B.)

Far further datails of dafiniions, saa Aluminum Association's Aluminum Standards and Data manual and Tampars far Aluminum and Aluminom Alloy Products,
e Sapa Spacial Tempar Dasignations are unragistarad tempars for rafarenca only, not recognizad by the Aluminum Association, and are providad for customar
usa to identify unique procassing, material or and use application charactaristics. . . : :
Mote A: Apﬁéﬂs to products that are not cold warkad after cocling from an elevated temperatura shaping pracess, or in which the effect of cold work in
flad ninc{:]oor straightening may nat be recognized in mechanical ?roperﬁ-as.
Motz B: Applies fo products that are rict cold worked after solution heat-treatment or inwhich the effact of cold work in flattzning or straightaning may not be
recagnized in mechanical propertias.
Mote C: The spacified tempar will notcaonform to military, Fadaral, 45TM, ASME and AMS spacifications.

CHEmicaL COMPOSITION  Melting Temperature Range: 1140-1210 °F  Density: 0.097 Ib./in 2

Others
Alloy sl Fa Cu Mn Mg Cr Zn Tl
Each Tatal
6063 0.20-08 036 Q.10 010 0.45-09 10 010 010 0.08 0186
Chamical composition in waight parcent maximum unless shawn as & range of minimum. Aluminum = Remainder

Average Coefficient of Thermal Expansion (63" to 212°F) = 13.0x 10 (in/in."F)
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. Typlcal Thermal Typlcal Electrical
Standard Wall Thickness Tenslle Strength Yleld Strength Elongation® Conductivity, @77°F, Conductivity,
Tempers Inches (min.) Ksl (min.) Ksl {min.) % (min.) BTU-In./ft2hr.°F @E8"F, % IACS
o All 190 mia, - 18 1510 b3
™ Up thru 500 17.0 9.0 12 1340 50
B0 - 1.000 16.0 8.0 12 1340 B0
T4 Up thru BOO 18.0 100 14 1340 50
B01-1.000 180 2.0 14 1340 50
TS5 Up thru B00 220 16.0 8 1450 5B
B01-1.000 21.0 160 8 1450 55
T52 Up thru 1.000 220-300 16.0 - 260 8 1450 Bb
T53 Up thru 249 130-210 50 -13.0 14 N -
T54 Up thru 124 330 300 8 1390 53
126 - 499 33.0 300 10 1390 53
T55 Up thru 124 280 230 8 1450 55
126 - 249 27.0 220 10 1450 )
260 - 459 260 210 12 1450 ]
T6 Up thru 124 200 250 8 1390 b3
126-1.000 300 280 10 1390 53
Sapa Speclal Tempers™
T6S5 Up thru 124 2300 250 1390 53
126~ 1.000 2300 260 10 1390 53
1. Minimum proparty lsvels unless shown as a range of indicated as a maximum (max,)
2, The thickness of the cross saction from which the tensian testspacimen iz taken detammines the applicable machanical propartiaz.
3. For materials of such dimansions that a standard test spacimen cannot ba takan, or for shapas thinner than 082" the tast for
elongation is not required, Elongation pereant is minimum in 2 or 4 times spaciman diameter.
* Sapa Special Tempar Designations are unregisterad tempers for referance only, not recognizad by the Aluminum Association, and are provided for
customer use to identify unique processing material or end use applicaion characteristics, The spacified spacial tempar will not conform to Military,
Fadaral, ASTM, ASME and AMS spacifications.
CompARATIVE CHARACTERISTICS OF RELATED ALLOYS/ TEMPERS'
General
Corroslon Anodizing
Alloy| Temper Formabliity Machinabllity Reslistance Weldabliity Brazeabllity Response
D CBA D CB A D CB A D C B A DCBA|DCEBA
6063 (-0 | ST |
-T1,-T4
-5, T52 [T e T
-T53
-T54,-T6
-T6S5
6061[-T4 L VI N 1 e
T6, -T6511 ez S I |
6101|-T6, -T63 i ZAr YN N7 4 i N/A
T61,-Ted | N SN b W 7 N/A
6463 |5 e I\ N B B

1.Rafing: A=Excellent B=Good C=Fair D=Paar

Sapa Industrial Extruslons

53 Potlsville Street

Cressona, PA 17929

Phone: 800-233-3165

FAX: 800-252-4546
www.sapagroupcom/us’ industrialextrusions

sapa:

Shaping the future
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Thyristor Power Regulator - Single phase angle control
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Product ID: W5-SP4V030-24)

Product features

Independent adjustment of Max and BIAS.

Down-opened Panel, easy for fuse replacement.

VR of Max and SFS are installed in the front panel, easy for adjustment.

Multi-LED display panel makes the operating condition clear.

The auxiliary powers (AC1, AC2) are independently controlled for all models.

Build-in buffering output adjustment (SFS VR), adjusting range 1~22 seconds. (Only for the phase
control product)

Top & bottom shielding covers are designed for safety and fashion out looking, also easy for wiring
installation.

In case of 0.5 Hz sudden power losses, system output can be switched off immediately. Once the power
is restored, the system will buffer the output to prevent the voltage surge for fuse burn-down.

Main power is one spec. Design for 200~480VAC.

Automatic power frequency detection for 50~60 Hz. No need for selection or switch.

Automatic detection and display for power out-of-phase, SCR overheating, and fuse burn-down with
one set of alarm dry contact output. In cases of SCR overheating or fuse burn-down, the system output
is stopped immediately. Once the malfunction is eliminated and power is restored, the system will
buffer the output to prevent the fuse burn-down.

4~20mA, 1~5VDC, 2~10VDC, 0~20mA, 0~5 VDC, 0~10VDC, dry contact points, etc. and all control
signals are ready to use.

Triggering circuit and the main board are designed separately to avoid the main board damage when
main circuit malfunctions.

Using European detachable control signal connector for easy replacement without re-wiring

installation.
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Main power shielding cover
Shicld the part from perating p 1 for electric shock
and to enhance the safety and product appearance.

VR adjustment
Adjust the maximumvoltage
output and thevoltage rising

LED light indicators
buffering time.

Make the operating condition of the
power regulator clear

('ﬂ“.“'"] ‘iﬂh’“_“""f'“'" Loading side shieldingcover
Provide the connection points Shield the electricpart on theloading
and alarm outputfor the outside ; side from theoperating personnel for
signals. (temperature gauges, electric shock and to enhance the safety
control signals, VR, eic.) and product appearance.

Heat sink

Cooling fan
Increase the heatradiating area ofthe SCR module.

Dissipating the heatby wind blow
to control the temperature and
make the powerregulator fune-
tion normally.

Outline descriptions
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Installation and ambient conditions - s

When the power regulator is operating, the heat will be
generated automatically. Please install the system vertically
and leave some empty space on two sides to avoid the
temperature inside the regulator rising continuously.

There must be some ventilation holes on the control box.
Please follow the principle of hard air rising to install the
ventilation holes or extra cooling fans.

Please avoid installing the regulator in the place with high
temperature or poor ventilation. Otherwise, the maximum
operating capacity must be set lower than 70% of the nominal
capacity.

Avoid installing the regulator in the places with heavy water
evaporation, acid, alkaline, or corrosive air.

Ambient humidity: below 90%RH (no condensation)

Ambient temperature: -10°C~45°

85
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Wormal rated capacity %
100

I
:2 \k
\

70
60

30
30 35 40 45 50 55°C

# The above numbersare based on
the conditions ofno erosion, no
greasy dirt, andno cover onthe
heat sink and following the re-
commended installation guides
based on the principle of heat
transfer.

Control and applied loading

18 {1 2 5

Phase angle control

FEH A A R ALARARARAES
Zero crossing control : \M“\@'éf 9 cycle ON and 1 cycle OFF
SV SN U/L A

Phase angle control : continuous phase angle control, steady output, current gauge reading remains
steady. But, every half wave will produce harmonic wave.

Applicable loading : fixed resistance loading, variable resistance loading, inductive loading, IR light
bulb.

Zero crossing control : distributed zero crossing control, minimum resolution 1 Hz, no harmonic
wave, and current gauge reading oscillates.

Applicable loading : fixed resistance loading

Wiring and setup notices

Single phase Two-wire three-phase  Three-wire three-phase
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NFB —> can cut off power to
prevent personnel from electric
shock during maintenance.

MC — can cut off supplied
loading power when the power
regulator malfunctions or the
temperature is higher than the
pre-set value. Cutting off the
power can avoid the system burn

down by overheating and prevent

more serious damage.

Power regulato — can adjust the

output power according to the
control signal. (This product is
embedded with the high-speed

fuse, extra fuse is not necessary.)

Standard main circuit setup: main power —>molded case circuit breaker — contactors —> power
regulator — loading.

The screw must be tightened during the wiring setup to avoid high temperature resulting from bad
contact.

Once the wiring setup is completed, the front panel and safety cover must be properly installed before
the system is powered up to avoid the electric shock or short circuit caused by dropped conductive

objects.

Model table
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W5 | WSseries

SP Single-phase angle control

SZ Single-phase zero crossing control

TP | Three-wire three-phaseangle control

TZ Two-wire three-phase zero crossing control

ZZ | Three-wire three-phase zero crossing control

1V | 110VAC (Only forsingle-phase power source)

4V | 200-480VAC

030 30A
045 45A
060 60A
080 B0A
100 | 100A
125 | 1254
150 1504
180 | 180A
230 | 230A
300 3004
380 3R0A
450 | 450A
380 580A
720 | 720A
1] 1@ LIOVAC
2 | 1p 220VAC
0] 0-3VDC
1| 1-5VDC
2 | 2-10VDC
3| 0-10VDC
4 | 4-20mA
= 0=20mA
M| Mansal adjustment
cial

Standard !'%0%

E 3 B

abejjon 1nding
g

Limited 100% ; : i
Current I I |
Bf—-f—4————+——— 1=
I I I
] I I |
c el -——4-———+——--1—+
= I I |
I I I
T L ]
— I | |
| | |
2wH- - -4 — ]
| | |
I I I
1 1 L
0 100%  200% 300%
LOAD

Selection of the input signal

Buffering time, 2 seconds

Adjustable buffering time, 1-22 seconds (Phase-angle type of product)
Inductive reactance type of loading

Constantvoltage type Only for phase-angle type of
Limited current type

T
CV |

{Zero-crossing type of product )

Constant
Voltage

Constant
Current

Constantcurrent type (RMS)

(RMS) product
100% T T T T Al
T T T T L]
| | | |
£ 80} ssmmm e i
g | | | | =
= | I | I =1
L ———— L
| | | |
- | | | | el
Biabto N+ 4] -
I | | | | S
™ T T T T LU
Fog 4 i | B I — p—
@ | | | |
| | | |
| L | |
0 20 4 o0 80 100%
Output current
input signal
100% | jol 1201 lmd 13ml Mwk
| | | |
I | | | |
=8 i e [ |
Loy | | | |
= | I | |
| =
seot——+—f+——p——p-F
| | | |
- | | | |
S gl —+—4+—F——F
el | | | |
2 5o | | B}
anpt-—+-—p+—F k1
o | | | |
| I | |
! I ! !
0 20 B o0 80 100%

Qutput current
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CONTROL BOARD

= =

S1 52 §3 @ rover
pr — @ 1nput
@ 4-20mA. 0~20mA . o (Input impedance : m- @'ﬂutwt
Selection S1 Q

. MANUAL 24982) ﬁamh

- i : ] /

@ 1~5VDC+ . = (Input impedance : L@ Elilmsf'c PR
Selection S2

0~5VDC 200K€) @ reset

@ 2~10VDC, (Input impedance :
Selection S3 L

0~10VDC 18K€2)

Functional adjustment

VR1 BIAS Adjustment of standard output voltage.
(Counter-clockwise adjust the control signal, lower the input will produce the
output.)

VR2 SFS Adjustment of buffer rising time.
(Adjusting range 1~22 seconds, clockwise adjustment will increase the time. No
applicable for ZEro crossing type product.)
Constant current type : Adjusting range 2~16 seconds.

VR3 Max Adjustment of maximum output voltage.
(Adjusting range 0~100%, counter-clockwise adjustment will decrease the output.
Set to Zero will have no output.)
Constant current type :Current adjustment.(Adjusting range 50~100%, counter-
clockwise adjustment will decrease the output.)

VR4 djustment of Over current.(Adjusting range 60~120%,counter-clockwise adjustment

OLSET will decrease the output.)

PB1
Over current RESET.

RESET

Descriptions for LED lights and trouble shooting
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L1 Power On: | Auxiliary power on.
Power Off: 1. Auxiliary power sources have no output —> make sureAC1,AC2
light auxiliary power sources have power output.

2. Control board malfunction — please replace the same spec. control
board or send the power regulator for maintenances.

L2 Input On: | Control input signal is in.
Input Off: 1. Control signal is not in — please check the temperature gauge to see
light if there is input, check the connection andthe wiring.

2. Wrong connection on the electrodes of the control board —> check
the electrodes of the temperature gauge.

3. Set to zero on the MaxVR of the control board or outsideVR —>
check twoVRs to see if any one of them is set to zero.

4. Control board malfunction — please replace the same-spec. control
board or send the power regulator for Maintenances.

L3 On: | Power regulator | T~ phase angle control.(light and dark based on the

Output is in output output.)

Output L zero crossing control. (flash based on the output.)

light Off: 1. If the abnormal light L5 is on. (fuse burn down or main power has no
output.) — please refer to ERR (L5).

2. If the temperature light L4 is on. (power regulator is overheating.)
— please refer to TH (L4).

3. If the input light L2 is off. (No input signal.) — please refer to IN
(L2).

4. If the input light L2 is on. (control board malfunction.) —> please
replace the same spec. control board or send the power regulator for
maintenances.

L4 TH On: 1. Power regulator is over heating —> cooling fan is not operating,
Err Over check the power, fan damage, or if the fan is stuck by any object and
heating get rid off it if necessary.
light 2. Bad ventilation or the ambient temperature is too high — please
change the installation place or improve the ventilation.
Off: | Normal, power regulator is not overheating.
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L5 On: 1. Main power source have no output or out-of-phase — check the
FUSE/ power output and all the abnormal conditions.

Source 2. High-speed fuse burn down — please replace the same spec. fuse
Err and check the shortage and the ground of the loading before restoring
Power the power.

source Off: | Normal

abnormal

light

L4&LS L4 and L5 On: Power regulator is over current please check the shortage and the
O.L Over ground of the loading before press
current PBI1 to reset.

light Off: | Normal

Single phase, Single phase zero crossing, Two-wire three-phase zero crossing (SP, SZ. TZ)

Connector | Connector | Description Notes

pin No .

TB-01 FS Detection of the | The connection from power to loading must be
fuse burn down connected back to the FS side.

TB-02 M +5VDC Only for this control board, not for other use positive

control signal input.

TB-03 + Positive control | The default setting is 4~20mA when the sticker is not
signal input marked.

TB-04 - Standard ~ analog
signal voltage

TB-05 E3 Connected to the | Adjustable output 0~100%, Please elimi -nate the
VR 3rd pin of the | shorted copper wire between E3 and E2 when using
outside the outside potentiometer with VR. (2~10KQ )
potentiometer

TB-06 E2 Connected to the

VR 2nd pin of the
outside

potentiometer
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TB-07 El Connected to the
VR 1st pin of the
outside
potentiometer
TB-08 NC Alarm  connector 227VAC 2A.
output (normal | Connector capacity | 125VAC 2A.
close) 30VAC 2A.
TB-09 COM Alarm  connector
output  (common
point)
TB-10 NO Alarm  connector
output (normal
open)
TB-11 ACl1 Auxiliary  power | Please refer to the stick for the auxiliary power and
TB-12 AC2 source voltage.

Applicable high-speed fuse for the power regulator

Rated 30A 45A 60A 80A 100A

current

Fuse 40ET 63ET 660GH-80 660GH- 660GH-125
100ULTC

Brand Bussmann Bussmann Bussmann Bussmann HINODE

Rated 125A 150A 180A 230A 300A

current

Fuse 660GH-80*2 660GH- 660GH-125*2 | 250FM 315FM

100ULTC*2

Brand Bussmann Bussmann HINODE Bussmann Bussmann

Rated 380A 450A 580A 720A

current

Fuse 660GH-400 250FM*2 315FM*2 660GH-400*2

Brand HINODE Bussmann Bussmann HINODE
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Wiring setup examples for single-phase, Single-phase zero crossing, and Two-wire three-phase

zero crossing

@ Main circuit
wiring diagram

# When electro-

magnetic switch
is used, please
install it on the
power source side.

# For FS connector
wiring, please refer
to the right diagram.

3. Limited adjustment for
control signal input, output

—Is
M
P

Control signals ks

——

ot00% [,
ADI 1|' E2 |
—El
NC
COM
NO

Anxiliary power > AC]
s0UTCe - AL

7. Control signal input, basic
output setting

Anxiliary power =
source

9. Basic and maximum
output setting

Control +>—|

VRI
Basic
capacity capacity

VR2
Maximum [==-]

Anxiliary power >
SOUTCe —{AC2

4. Dry contact signal input,

=i

M|

Control signals +— -

|: E3

e |

IEL_|

INC_|

COM
NO
Auxiliary power >——ACL
source A2
5. Manual-automatic relay

2. Manual control

=S
|: M
T
E3
0--100% ]Q_
ADJ 1 |
EL
NC
COM
NO
Auxiliary power > ACl
source (a0

6. Manual-automatic relay

outside VR adjustment switch, outside VR adjustment switch
»g —JE] —J5]
Vo M M
ON/OFFE — — —
== Control +>—t Control +>—{+
signals _. [ signals _. [
RY _RY E_ RY B_
0-100% | 0-100% [ ik B
ADJ —— ADJ 1 z
El 1kl
EY=0N Manual NC EY=0N Manual NC
RY=OFF Automatic [COM RY=OFF Automatic [COM
NO NO
Auxiliary power >—{AC] Auxiliary power >——{ACl Auxiliary power > ACl
source = AC2 source o E source > E
8. Multiple connection, only one for outside VR setting
>— k8 =—E8
M M
+ + +
Control signals _ - —
0--100% E £
—— 1 El
NC NC
COM COM
NO NO
Auxiliary power =—{ Auxiliary power >=——{ACl Auxiliary power = ACL
SOUrCE source AC2 source — A2
10. Three set conmection, ndependent outside VR setting
(limited for 3 sets cascades only)
—5 —5 —5T]
; M M M
5 Control signals g: = ]
—— - —
0-1 00r% | 0-100% [3] - 0-100% [+ -
% :EEZ %*le—IE2 = °L_|-;Ez
A I ADJ 1 . ADJ 1 ——
g El : El ; El
NC NC NC
COM COM COM
NO NO NO
Auxiliary - ACL Auxiliary - AC1 Auxiliary - ACL
power — power = power —
source DAL source © LACZ] source T LACL




BMain circuit
wiring diagram

# When electro-
magnetic switch
is used, please
install it on the
power source side.

3. Limited adjustment for
control signal input, output

Auxiliary power
source

7. Control signal input, basic
output setting

Basic output capacity
|coM|
NO_|
Auxiliary power
source

9. Basic and maximum
output setting

Basic  Maximum
capacity capacity

Auxiliary power
source

1. Control signal input

Control signals g

Auxiliary power
source

4. Dry contact signal input,
outside VR adjustment

5. Manual-automatic relay

ON/OFF

0~100%% O-100%
ADJ ADJ
RY=0MN Manual
RY=0FF Auwomatic m
Auxiliary power Aunxiliary power
50 source

&. Multiple connection, only one for outside VR setting

switch, outside VR adjustment
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2. Manual control

Auxiliary power
source

6. Mamual-automatic relay
switch

RY=0ON Manual
RY=0FF Automatic

Auxiliary power
source

10. Three set connection, independent cutside VR setting
(limited for 3 sets cascades only)

Auxiliary power
source
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T20A ] T |560 (260248 200|700 [ 3851390 [23.0( 122 86 [239|252|M10*2 “ﬁ-‘,‘!
I W7 L el I IIETE Tt WITE ST B I ZES AP & O A WATH Az
Mormal rated current | Figgi Qi Saxiodyii) w?;“ Ngked difpecs f::i i mentions (mm) | nfain power ::.i“r
Lengtr | Width | Heignt | (Kg) |Lengh | widsy |meisne | ko | L1 | L2 | L3 | W -
J0A| D |200] 140|145 25 | 262 | 168|182 29 | 122] O 0 (132 M6 “:hr,‘!
45A | E |200 | 140]205]| 30 |262|168|245] 34 (122] O X2 M6 “‘:;,‘s
60,80,100A | F |202 | 140|205] 3.1 | 262 | 168|245 3.5 | 122| O O (132 M6 ﬂl;',:,:',‘!
125A | F |288 | 140|205 4.4 | 350 | 168|245 5.0 | 122| 86 Oy (132 ME “:a;',‘s
ISOA| F [326 | 140|205] 4.8 388 | 168|245 54 | 122] 86 0| 132 MS ﬂl:l:,'",‘!
180A | F | 382 | 140|205 5.8 |443 | 168 |245] 6.3 | 122] B6 | 94 | 132 M3 “:1',‘5
230A | H | 322 (215265153450 (313 1420|173 (230)| O QO | 203 M10 ﬂl;',:,:',‘!
300380A | H |402 | 215]265]21.1|540 | 313|420 [234|230] 80 203 M10 “:a;',‘s
450A | K | 390 | 380|248 19.7|525|505]390]22.6|122| 86 | 94 | 372 M10*2 ﬂl:l:,"',‘!
SEOA | K | 460 | 380|248 244|600 | 5051390 | 274|122 | 86 | 94 [ 372 | M10*2 “:a;',‘s
T20A | K | 560 | 380|248 |29.6|700| 505390 |33.3|122| 86 [239 (372 |M10*2 ﬂl;ﬁ',‘!

Outline appearance and fixed dimensions
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E)CHAUVINe C.A 8332B
RMARNOUX C.A 8334B
C.A 8335

The experience of the Qualist:

ensuring high performance

POWER AND
ENERGY QUALITY
ANALYSERS

Measure all the necessary
voltage, currentand
power parameters

for full diagnosis of an
electrical installation.

m S 2

21y
RMS Thip: 3@,,_—‘7_\3 2 —

Capture and record all the
parameters, transients,
alarms and wave forms
simultaneously.

Proven simplicity of use.

N 7/ c o
QUALI e7z2+ 1
- 4 voltage inputs & 4 current inputs
! ’ nrush mode
' ’ nprecedented memory capacity
= and current ratios
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Power and energy quality analysers

Designed for inspection and maintenance teams in industrial or administrative
buildings, the Qualistar can provide a snapshot of the main electrical network
quality characteristics.

Easy to handle and precise, these instruments also offer a large number

of calculated values and several processing functions.

Real-time
display of
the various
wave forms

current inputs
fitted with
colour-coded
identification
rings e

USB
connection
to PC

Wide %VGA
colour screen
for easy
reading

Stability
ensured by
the fold-

Direct access

away stand to the main to the main
functions measurem_ents
(configuration, (harmonics,
screenshots, etc.)

etc.)




C.A 8335

FUNCTIONS

Harmonics
and triplen
harmonics

Alarms -
Events

" Real-time display of wave forms (4 voltages and 4 currents)
" Half-period RMS measurements of voltages and currents
+ Intuitive use
" Automatic recognition of the different types of current sensors
+ Integration of all the DC components
+ Measurement, calculation and display of harmonics up to
the 50t order, with their phase information
v Calculation of Total Harmonic Distortion (THD)
" Capture of transients as short as one sample (1/256" of a period)
v Display of phasor diagram
v Measurement of the total VA, W and var power values,
as well as the values per phase
v/ Measurement of total VAh, Wh and varh values,
as well as the values per phase

Reactive
power
values

v Calculation of the K-Factor

/ Calculation of the cos ¢ displacement
power factor (DPF) and the power factor (PF)

" Capture of up to 210 transients

" Flicker calculation

v~ Unbalance calculation (current and voltage)

" Monitoring of the electrical network with setting
of alarms

v Back-up and recording of screenshots
(image and data)

v Recording and export on PC

v Software for data recovery and real-time
communication with a PC.

98
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Power and energy quality analysers

TRANSIENTS

(g VOLTAGE THRESHOLDS ]

Threshold set-up  3veuN

00soy

SETUP

Users enter the instrument’s general parameters (date and time, display
contrast, etc.) directly.
They then select the type of network to which the Qualistar is connected.
The sensors connected are recognized automatically.
Verification is possible on the corresponding screen.

== SETUP v
T AR wemuz e )

Diate i Time

Display

Galeulalion methods
Electrical conneclion
Sensors and ratios
Transien! mode
Trend mode

Alarm mode

Erase mamory
Ahout

2]
o=
»
3c
=
o
v
Li ]

1/5

- . Bl e 1 E)

CONNECTIONS v

EERESETET St (@ e |
1 L
L
(LB VECT
Singl=-phase Splitphase
1 L
L L
H
L L
| T il T
T
Sphase 3-or-twirs Q-phaze Swrirs
—

RATIOS AND SENSORS v

EE CURRENT RATIOS AND CURRENT SENSORS |

Fatlo s st-up At

AmpF lex
AMBFlax P
Amp lex -

MM clamp
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NEW FEATURE R
oF THE CA 833 o~
i ava“ahle @3-0 ;:::::;-lo:monmwum
es i
in 25 languad T A
A4 D4keT i NamaTH

DISPLAY v

[= cotours
Vollage 1«
Current LI
Vollage 12
Current L2
Voltage L3
current 13

Voltage n
Current N

[3E_voLTAGE RATIOS

N
Fatlo set-tp  zyen

v

o © 0000 ki43 11 000,014
O 00001k

410000

v __ i S S S

RECORDINGS

[E—, TREND MODE |
slme  sUtke o Lef “He
owms  eVihd el el +PST
shma #ARS  shef Ok 2HF
o SUBR DA
*PF SOPF ¢Tan
#Uh or — 21 o0dd only
*Ah 0 —+ 40 «0ddonly

it S de 1)

& AtaRMMODE |
ol Vi A« DAY als 1%
@2 AMME N> DDOA 03s LN
23 Wihd A 0B.O% 01s 1%
@8 Athd 3y 1D0% osmn 1 R
5 W E » DD20KW 15win 1 %
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C.A 8335

INSTANTLY VIEW THE CHARACTERISTICS OF A NETWORK

OBSERVATION W

£~ GRAPH v W Power/Energy mode

Harmonics mode

NEW FEATURE Global THD and phase by phase in U, |, V, This mode displays all the values
OF THE C.A 8335 VA in %, and RMS value, phase shift of concerning power and energy.
View all 4 inpytg harmonics. Only the CA 8334 & CA 8335 The “start” and “stop” keys can
5‘"‘“"aﬂeou;!y p models have the function for harmonics in VA be used to activate and deactivate

and the "expert mode”
This mode can be used to analyse the influence

totalizing of the energies.
26w 2 236V D234y (D 153 v Measurements of: W. var VA

— = of the hilarmon'lc;’an heating of the neutral or Wh, varh, VAh
n X / on rotating machines. PF, DPF or cos @
A of —\ —7- = GLOBAL THD e
= - Nl v AhO5 Iy 50z @ 50x () 50x

<b= BB Wiz +208 Vi: #3 VE: -3 Ul 3

200a 148a 1994
- =03 =
% 2 POWER MEASUREMENT
50
u
=I E 1900 /08 1900 deia @ 811 i i Tade0e
TABLE v = ) @ z @
I 41025 4644 4641
- wWh ODDOZ3E 0000149 LLLIAET
oCc1 3 T 8 N 13157 19 1 23 35

ke v =0.03 + =002 € +004
varm  Boooooss  Enoooem  Eaescom
Annonnar & lmnnnmn #nesnonn

hva 10.25 6.449 641

INTEGRATION OF POWER / ENERGY
OVER A PERIOD OF TIME

v gg : A20VI0E 12000 W 12002003 1300000
2|
wi 2287 ¥ 53311 k'Wh
L $12 41187 i :
423 +120°
dai +122° 7

Nun 04z

a
PO & 1219 0 B 12 18 0 & 42

tta EOMA Wle +334 = -

3 Accessible on the front panel of the Qualistar®, screenshots can be produced simply by
Practical advantag = pressing a key. The Help function is available at every stage when you use the Qualistar®.
Help Screenshot ZJ Deletion

If you have any hesitations, the Help key
clearly explains the functions applicable

When this key is pressed, the instrument takes
a screenshat. The screen displayed

To avoid overloading the memary,
the user can select the type of file

to the — is then saved to delete and
: .:.;. .|I E B ERASE WEMORY
screen el automatically only keep what
H Actavn snmgy [oad ade) H : . whe=, Tardmearding
display. e :;.rlth time/ . e is useful. R
FreEoTe . ate-stamping.

=l

Helsb ik ey e sk =
HE—H ea0m00 1130




MONITORING

All the monitoring
operations are applied
to all the characteristics
simultaneously!

Q Alarms mode

The alarms are defined when setting up
the instrument. Users directly define all

the thresholds to be monitored when
measuring. Every time there is an alarm
threshold overrun, the instrument
time/date-stamps the event and records its
duration, as well as its Min and Max values.

I"i} Recording mode
(Min / Max only on C.A 8335)
When a recording is made, all the
parameters required are saved with graphic
display of all the parameters selected.

In addition, a bargraph at the top of the
window indicates the total recording time.
The recording period and storage rate

are both programmable.

RECOADING LIST

CC 1 JOH0E 1827 11 04006 1528

28TE3 1304003 10:44 213400008 1050
SET VFICHE 105 A7 FNANGE 1434
SITE4 120508 15k 12 A6S0E PR
| =auec 12004008 1044 13004003 10:50
Co4 #0400 1T o1 I05 1558
| FETE| |SA04F08 104 13 MOAI03 1080
(== 11 /0408 1827 11 (0003 19:28

et PR =

5./00/88 10:32:10
1860 < 3683y < HE6

I
T

Uiz

/070 HEE5N e
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Power and energy quality analysers

@ ALARSLIST

iTiame N7 L Wi 5% 2
1a2n

[ B9 DETECTION SCHEGULE

iart 2000708 1943

Stop 280708 1650

T 1T =]

“ Transient mode

Transient mode can be used to capture
events on the voltage and current,
triggered according to thresholds.

They are displayed over 4 periods of the
event captured at a rate of 256 points/
period, with the possibility of zooming
in or out.

| CETECTION SCHEDULE

Star 02M0R0d 0755
Shop IR 143
Courl 13
Series name

[ TRANSIENT LIST

Erd 1740800 1103 33
EHS 17406000 11:22:33
GUEB000 230608 15:42:29
L= ) TR 1A
GS8B002 ZR0EI0E 15:44:34 T3
GEBBO0Z ZHI0609 154 [E]
GESBO0S ZRN0EITH 15:45:31 L]

ZRADE)OG 154838

230309 154523

100y

—
| |
. i L —
F, W
/
I
-l
=230m A= -3 A= +P4 AF <78 AN= 426
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NEW FEATURE
(C.A 8335
The Inrush current is the maximum
input current drawn by an electrical
device when it is powered up.

This measurement helps to size
the eledrical installation correctly.

Envelope mode

H I

5 “dl TR

=2
<0030 Als +310

PEAK

EE:EEE> 0

RMS values

Max (4163w

4500

@879y HA194y

]
{REREE:>

350
<006 B85 Wiz 3860 Y=z 4106 V= 123

ACCESSORIES

SOFTWARE

Measurements made with the Qualistar can be processed with
2 software products;
e EmalEEr IEMS{Er for basic processing, and Datakiew for more

comprehensive processing.

» Configuration of the instrument: setup, recording, alarms
* Processing of recorded data and alarms I Crnun
o Transfer of screenshats and transients ’ /i
* Export of the data into Excel spreadsheet

» Export of the data in graphic form in Windows™

The easy-to-use Datakiew software automatically
recognizes the instrument connected to the PC and opens

the corresponding menu.

Users have direct aceess to:

v the data recorded in the instrument
v its configuration

« the various real-time measurements
« printing of reports

v database management

These instruments are connected

to the PC via a USB link or RS232
interface. Datakig is compatible
with other Chauvin Armoux® products.

Minimum Operating System requirements:

v Windows® 2000
 Windows® XP
 Windows® Vista
v Windows® 7

In its standard configuration, the Qualistar is supplied in a carrying hag
with its measurement leads and crocodile clips, its mains power supply,

a PC connection cable and processing software.

Users can then choose the current clamps as required.

Mew with the C.A 8335! Colour-coded rings can be fitted at each end of
the measurement leads, making it easier to identify your connections.




Technical specifications

MEASUREMENTS

Number of channels
Voltage (TRMS AC+DC)

Phase-Phase
Phase-Neutral
Voltage ratio

Current (TRMS AC+DC)

MN clamps

€193 clamp

AmpFLEX or MA clamps
PAC93 clamp

E3N clamp

Current ratio

Power values
Energy values

Harmonics
THD
Expert mode
Transients
Flicker
Inrush mode
Unbalance
Recording Min/Max recording

of all parameters at max. sampling rate
of a selection of parameters with acquisition every 10 min
Alarms
Recognition of current sensors
Peak
\fectorial representation
Displa
Capture of screens and curves
Electrical safe
Languages
Communication interface
Power supply
Dimensions
Weight

STATE AT DELIVERY

C.
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A 8332B-C.A8334B- C

Qualistar+
l C.A 8222B l C.A 8324B I C.A 8335

4U /41
6V 1o 960V 10V to 1,000 V
6V 1o 480V

10V 1o 1,000V
up to 500 kV'

100 mA to 6,500 A

MM93: 2 to 240 Aac; MN93A: 0.005 Aacto 5 Aac/ 0.1 Aac to 120 Aac
3AT0 1,200 Aac
30 Ato 5,500 Aac

10A to 1,000 Aac /10 A to 1,400 Apc

50 mA to 10 AacDc
100 mA to 100 Aacoc
10 mA to 50 kA

40 Hz to 69 Hz
W, VA, var, PE, DPF, cos o, tan ¢
Wh, varh, Vah
yes
yes, orders 0 to 50, phase
- yes

50 210

es, on 4 periods

no s
> 17 da = 37 days several years
4,000 of 10 different iﬁ | 10,000 of 40 different iﬁ
.s

Colour Ya VGA LCD screen, 320 x 240 dinnal 148 mm

|EC 61010 1,000V CAT Il / 600 V CAT IV

s, > 1 minute

Optical RS232 / USB USE type B
9.6V NiMH rechargeable battery or external mains charger
240 x 180 x 55 mm

21kg 1.9kg

C.A 8332B and C.A 8334B: delivered with 1 carrying bag No. 22, an optical RS232 lead, a mains power cable, 4 x 3 m voltage leads with 4 mm
banana connectors, 4 crocodile clips, 1 safety plug, 1 cperating manual, PC software for data recovery. Plus the set of current sensors chosen.
C.A 8335: delivered with 1 carrying bag No. 22, 1 USE lead, 1 power supply charger, 1 mains power cable, 5 x 3 m voltage leads with

@ 4 mm banana connectors, 5 crocodile clips, 1 x 12-colour identification set for leads and inputs, 1 protective film for screen, 1 safety plug,

1 multilingual operating manual, PC software for data recovery.

REFERENCES FOR ORDERING ACCESSORIES

CAB8335alone........ POT160577  MN93 clamp P011204258  Battery pack ...
C.A 8332B-F MN22A damp.... e PO1160522 - MN93A clamp... ... PO11204248  Qualistar screen film ...
C.A 8334B-F MN92A dlamp.......c..c......... PO1160552 €193 clamp PO1120323B  Set of id. ringsfinserts*.

C.A 8332B-F AmpFLEX™ 450 mm ........... POT160522  PACS3 clamp .. .P0O11200798  Carrying bag ne.21...
C.A 8334B-F AmpFLEX™ 450 mm........... PO1160553  AMP450 clamp.. ...PO1120526B  Carrying bag no.22...
C.A 8332B-INT MNS2A damp.... PO1160525  AMP800 clamp ..., POT1205318 - RS232 optical lead**.
C.A B334B-INT MN93A damp.... . PO1160555  Mini-AmpFLEX™ MA193, 200 mm .. PO1120580  USB-A USB-B lead*

C.A 8332B-INT AmpFLEX™ 450 mm....... PO1160526  E3N clamp®..... e PO1120043A 5 A box..

C.A 8334B-INT AmpFLEX™ 450 mm....... PO1160556  E3N adapter® ... LPO1120081  C.AB335 mains power pac

Other models: please contact us.

UNITED KINGDOM
Chauvin Amoux Ltd

FRANCE

Chauvin Arnoux

120, ue Championnet
75876 PARIS Cedex 18
Tel: +33 1 44 85 44 38
Faw: +33 146 27 95 59
export@chauvin-arnou. fr
www.chauvin-arnoue.fr

Tel: +44 1924 480 494
Fax: +44 1924 455 328
info@chauvin-arnou.co.uk
www.chauvin-arnowx.com

E3N mains power pack*

Unit 1 Mekon Ct, Flagship Sq, Shaw Cross Business Pk
Dewsbury, West Yorkshire - WF12 7TH

Software DataView.............P01102095
* CAB335 only ** CA 8334BICA 83328

P01120047

nce and ordering

MIDDLE EAST

Chauvin Arnoux Middle East
B, BOX 60-154

1241 2020 JAL EL DIE - LEBANCN
Tel: +961 1 890 425

Fa +961 1 590 424
camie@chauvin-arnoux.com
www.chauvin-arnoux.com

O12011- 906211171 - Bd 4
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Reducing Electric Current on Transformer for Aluminum Anodize
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Ahstract

This paper presents the method o reduce electric current on
primary side of a transformer for aluminum anodize, Basically, the
current wsed on transformer for aluminum anodize at 76 m° of
aluminum surfice is between 380400 amperes. The purpose of this
paperis toreduce the current remaining between 320-350 amperes by
installation the fixed capacitor at theload W improve the power fictor
after the tmnsformer for aluminum anodize is operated until 30-40
second and switch off it before the load is stopped. The results show
that the current is reduced to [3 percent from 394 ampernes reducing 1o
341 amperes.
Kevword: Anodize Transformer, Aluminum Arga Anodiee, Thickness

film
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Electric Energy Management to Reduce in the Aluminum Extrusion Plant
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) unAnga
unanuiihaueBnsaandinulialaensldmaiiansauaumuiuarusiufioananuiiseuves

uaiweiaumuMsARTEUNIINandIAe wnevegideudu (Aging Furnace) Tulssregiiflenld wgiadlunis
anmuiseuses blower Sanmslindamuiviheds 35 kw ainmisliefestiofaguainlvih masisey
yowaneigean 1470 sousiouit mwFoR Winumgadiuameilitivunaluguuasings Sunefinediiie
anmiiiswliuenes nan1masemun easeaans e s infiiveuduadls 10,080 kwh deliieu
Andudosay 40 Wuiidnnnisldndsnulvih 25,200 kwh Aedeunavamn A wulmewgiillaumioudy

ARy : Aging Furnace, n1s3auuu T5, miheiaanuuty Webster B

Abstract

This paper presents the method to reduce an electric energy using the control techniques of
frequency and voltage and this method is also to reduce the motor speed. In fact, the speed of
blower for aging fumace in the aluminum extrusion plant can be reduced by using pulleys. From the
electric measurement, actual electric energy consumption and the maximum speed of motor are 35
kW and 1,470 rpm respectively. The practical procedure is to change the pulley diameter is bigger and
installation of the inverter to reduce supplied frequency. The results have been shown that the
electric energy consumption are reduced to 10,800 kWh/month from the actual consumption of the
electric energy is 25,000 kWh/month. It means that the electric energy consumption can be reduced
about 40 percent and the hardness quality of aluminum is also the same quality.

Keyword: Aging Fumace, Extrusion type T5, Hardness Webster B
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