Order Code - 69027

Variable DC Power Source/
Power Distribution Panel

PERFORMANCE SPECIFICATION FOR STATIC

CONVVERTER

1) SCOPE :- Our specification covers design,
manufacturing, inspection, testing, supply of the DRIV E.
2) INPUT SYSTEM :-

a) Normal Voltage 1415V +/- 10%
b) No of phases : Threephase, four wire
¢) Frequency :50Hz +/- 2%
d) Faultlevel :20KARMSat415V.
€) Neutra earth : Solidly earthed.
3) TECHNICAL PARTICULARS:-
3.1) Output Voltage.
a) Armature 1440V DCMax.
b) Field : 220V DC
c)DCMotorBlower  : 415V +/-10%, 50Hz +/-2%,
3Ph.
3.2) Output Current.
a) Armature
b) Field
3.3) Speed Control.
3.4) Accuracy of speed control. +/-2% under Arm.
Voltagefeedback.
3.5) Soft start. Acceleration and decel eration control from
5secto 30sec adjustable.

3.6) Typeof control  : Tacho/Arm. Voltagefeedback.
3.7) Direction of rotation.:

3.8) Braking.

3.9) Typeof cooling  :Forcedair cooling

4) CONVERTERMODULES.
It consistsof thefollowing modules.
a) Inputmodule
b) Thyristor module
c¢) Regulationmodule
d) Outputmodule
€) Excitationmodule
f)  Indicatingand operating module
g) Protectionmodule
4.alnput module
The incoming 415V 3PH four wire supply will be brought
intothismodule. It consistsof
a) Tripple pole and neutral incoming AC heavy duty
isolator switch.
b) Threenos. HRCfuselink for mains.
¢) Maincontactor
d) Line surge suppressor consisting of capacitors,
resistors& MOVs.
4.bThyristor module
It will consist of three phase, full wave, fully controlled
thyristor bridge assembly comprising of
a) Six nos. derated thyristors each mounted on
Aluminium heat sinks
b) RC Snubber circuit for power semi-conductors.
¢) MOVstoprotect thyristorsagainst spikes.
d) Pulse transformers to isolate the control circuit from
power circuit.
e) Forced cooling arrangement.

Note: Specifications are subject to change.
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4.cRegulation module

It consists of modular glass-epoxy based printed circuit boards of

height 4U with plug-in type gold plated connectors for easy

replacement and servicing.

These are green masked, legend printed PCBs housed in a card

frameand interconnected by amother PC Board.

Thedifferent blocksareasunder.

a) Power supply andregulator.

b) Rampgenerator with adjustableaccn. Decn. Circuit.

¢) Voltage and current control amplifier which controls the
output voltage with adjustablevoltageand current limiting.

d) Pulseamplifier feeding the pulsetransformer primary and the
gatetrigger circuits.

€) Tripping circuit for single phasing, phase sequence, under
voltage, fieldfailureand Electronic overload.

The settings petentiometers (presets), coloured test points and

LED indicatorsarelocated at thefront of thecards.
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4.d Output module
It consistsof ashunt for DCAmmeter and current feedback components.

4.eExcitation module
Thismoduleconsistsof thefollowing

a) Step downtransformer 415/220V
b) Link typeHRC fuses.

c) Singlephasefull wavediodebridge.

4.fIndicatingand operatingmodule.
It consistsof operational controls........
a) Start push button

b)  Stoppushbutton

c) Emergency stop push button.

d) Set speed potentiometer.

€) Fault Reset push button

f) MainsON Indicator

g)  Motor ONindicator

h) Drivetripped

i) DCVoltmeter for Armature

)] DCAmmeter for Armature

k) Motor RPM Indicator

)] AC Voltmeter with selector switch for mainssupply.

4.gProtection module

ThismoduleprotectstheDriveagainst variousfaults....

a) MOVs(Metal OxideVariastors) for mainsvoltage spikes.

b) Electronic Overloadfor DC Motor.

c) Bimetallicthermal overloadrelay for DC Motor blower.

d)  Bimetallicthermal overloadrelay for Converter blower (if used)

€ Electroni cinstantaneousovercurrent trip.

f) Single phasing or negative sequencetrip which blocksthe gatetriggering pul sesto thethyristors.
0) Electronic current sensing typefield failureprotection.

HIGHLIGHTSOF SYSTEMS.
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VI.

Protectional features.

Singlephasing. If one of thelinevoltagesisabsent theload is shared by the other two lines and the corresponding thyristors get overloaded.
Toprevent this, singlephasing preventor tripsthe main contactor.

Phasereversal . If theincoming mainsare not connected in proper sequencethe main contactor cannot beswitched on.

Soft start features. The system will consist of soft start, so that on giving the 'start’ command the motor builds up to the set speed gradually.
Therateof accelerationisadjustable. |n case of step changes, the overshoot will not exceed 8% of therated speed.

Surge suppression. Thesystem deviceswill be protected against line surges and switching surgesby RC noi se suppression networks.

dv/dt protection. To avoid accidental triggering of the thyristors due to high dv/dt, RC shubber circuits are provided across each thyristor.
Theseareproperly designed so asto limit dv/dt rating tolessthan 200 volts per sec.

di/dt protection. A.C line chokes are connected in series with the supply lines connected to the thyristor bridge. These chokes limit the
maximum di/dt rating to 50Amp. Per sec.

Peak inversevoltage. The power semiconductor deviceswill beso selected that their PIV rating will be2.5timesthenormal voltage.
Blocking of pulses. Inthe event of fault, the pulseto the converter thyristorswill be blocked. Thereisno transfer of power from a.c mainsto
motor and motor eventually stops.

Rating of Resistor s. The wattage of the resistors used will be such that their temperature will not exceed 100deg C. The high wattage types
will be wirewound on rigid cylinder of ceramic material. Potentiometer will be single turn, wirewound for high stability giving reliable
contact between themoving arm and wiretrack.

Temperature rise. The large heat sinks and proper ventilationare provided so that the junction temperature of power semi-conductor
devicesdo not exceed the permissiblelimits.

Printed Circuit boards. It will be made of 1.6mm thick glass-epoxy, copper clad laminates having 35 micron thick copper. The copper
trackswill betin plated & green masked. PCBswill be coated on both sides with anti-corrosive solderable protective lacquer. Suitable test
pointsand indicationswill beprovided onthe PCB.

Component Selection. All components mounted on PCB will be mostly defence approved to ensure reliability. Cores of transformers and
chokeswill be made of CRGO Laminations. The copper conductorswill be of low loss and el ectrolytic grade copper. Contactorsand circuit
breakerswill beof reputed make.

Wor kmanship. The component layout will be such that it will facilitate easy maintainence. The interconnections will be made by cables

Note: Specifications are subject to change.
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and wires routed through PV C channels. All cablesand wireswill beferruled in accordance with wiring diagrams. All the components
will havesuitableidentificationtags. Terminal strip diagramwill beprovidedinsidethepanel.

VII. Earthing and insulation. Power earth terminalsin effective contact with the cubicle frame-work will be provided outside the panel.
These can besuitably connected to the external earth conductors. All metal partsthat do not carry currentswill be electrically connected
toearth. Theinsulationresistancewill be not lessthan 10M ohms, when measured at 50voltsDC between

a) ACinput terminalsof thyristor control driveand earth.

b) DC output terminalsof unit to armatureand earth.

c) DC output terminalsof unittofield and earth.

d) AC output terminal sof unit to blower motor and earth.

GENERAL SPECIFICATIONSFOR DRIVESYSTEMS

1. Referencestandard

a) Design, manufactureand testing of Static converter asper thelatest applicabl el ndian standard or equivalent.
b) 1S1885(part XXVII) : Static power Converter.
151885 (part V1) 1 Thyristor.
1S4253 : General requirement for switchgear & control gear
for voltagenot exceeding 1000 volts
1S2959 : Specificationfor Current transformers.
151243 : Specificationfor electrical indicatinginstruments.
1S220 :HRSFuselinksupto 650volts
1S591 : Transformersfor el ectronic components.
c) Our static converter will also confirmto therequirement of thelatest Indian Electricity rulesor equivalents.

2. Siteconditions.

Drivesystemsaredesigned for conditionsoperation under thefollowing site conditions.
a)  Altitude: lessthan 1000 mts. FromMSL.

b) Maximumrelativehumidity : 67%

¢)  Ambienttemperature: 50degC. (maximum)

d)  Atmosphericconditions: dusty.

e) Instalation:indoor.

3. Drivesystemsaredesigned for thefollowingload conditions.
a) 100% load for continuousoperation (24 hrs. per day)

b) 125%loadfor 2hrs.

c) 200%for 60sec.

4. System Design

Static Converters are designed for the speed regulation of +/- 0.1% of base speed under tachofeedback. The system will also be designed to
operateunder following conditions.

a) 100% changeinload.

b)  +/-10%variationinsupply voltage.

c)  +-2%variationinsupply frequency.

5. Execution

The different components of the system will be housed in a cabinet which will be either floor mounting or wall mounting. The cabinet will be
fabricatedfrom M.S. sheet of 16 or 14 guage. Theframewill befabricated from 2mm. thick cold rolled sheet steel. The arrangement of different
components insidethe panel will belogical and varioussectionswill b easily accessiblefor inspection and maintenance.

6. Paintingand Finishing

All sheet Steel fabricationwork will bethoroughly ceaned. It will undergo atreatment of degreasing and pickling beforegiving the prime coats.
The primewill consist of one coat of expoxy based anticorrosive primer paint. The panelswill be finished with two coats of synthetic enamel
paint.

7.Cabling
Wewill provide cable entries at the bottom of the panel for incoming and outgoing power and control cables. The cableswill be of sufficient
sizetocarry therequired el ectrical power.

8.Terminals

All power connections will be terminated on stud power terminals with spring washers and locknuts. For Control terminalsin each module
terminal blocksof suitableratingswill be provided. The PCBsterminalswill be of easily removablebut reliable contact type. The blower motor
connectionsand field wireswill beterminated on 16Amps. rated terminal blocks.

9.Wiring

Note: Specifications are subject to change.
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Internal wiring of the Thyristor control panel will be carried out with 650/1000 grade PV C insul ated copper wiresand cableswill be provided with
ferruleshaving numbersprinted onit.

10. NamePlate
All themain componentsinsidethe panel will beprovided with proper platesfor quickly locating their positions. All thefront mounted equi pments

will beprovidedwithindividual labels.

11. Earthing
The Control panel will be provided with two external earthing terminals complete with plain and spring washers suitable for connecting main

earth.

12. Spares.
Wewill furnish alist of recommended sparesto cover two yearsof troublefree operation.

13. Inspection and testing
Weoffer 'noload' test at our worksfor the panel prior to dispatch.

14. User handbook
Wefurnish oneset of user handbook consisting of installation, operation fault finding chart and bill of material alongwith therespectivedrawings.

15. Guar antee.
The Drive is guaranteed against manufacturing defects for a period of 18months from the date of dispatch or 21months from the date of

commissioningwhicheverisearlier.

Note: Specifications are subject to change.
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