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TC513BX / TC203BX / TC303BX Operating :  0to 50°C For load current less than 0.5A
—_— Temperature o | CAUTION )
SE I.EC Operating Instructions P Storage :-20to 75°C N L N
5 Humidity 95% RH (non-condensing) 1. When powerir)g up for the first time, disconnect the | TC |
S output connections.
$ TC513BX 111g 2. Fuse Protection : The unit is normally supplied without a
b Weight TC203BX 170 g power switch and fuses: Make wiring so thaff the fuse is
o placed between the mains power supply switch and the
TC303BX 230g controller. (2 pole breaker fuse - rating : 275V AC,1A for

48 x 48

PARAMETER

Display

72x72

96 x 96

SPECIFICATIONS
3 digit,
7 segment digital display

LED Indications

R : Control output ON

Keys

3 keys for digital setting

INPUT SPECIFICATIONS

Input Signal

Thermocouple (J, K, T, R, S) /
RTD (Pt100)

Sampling time

250 ms

Input Filter (FTC)

0.2t0 10.0 sec

Resolution

Fixed 1° resolution

Temperature Unit

°C / °F selectable

Indication Accuracy

For TC inputs :

0.25% of FS +1°C

For R & S inputs :

0.5% of F.S +2°C

(20 min of warm up time
for TC input)

For RTD inputs :

0.1% of FS +1°C

FUNCTIONAL SPECIFICATIONS

Control Method

1) PID control with Auto or
Self Tuning
2) ON-OFF control

Proportional Band(P)

1.0 t0 400.0°C, 1.0 to 752.0°F

Integral Time(l)

0.0 to 99.9 min

Derivative Time(D)

0 to 999 sec

Cycle Time

0.11t0 99.9 sec

Hysteresis Width

0.1t099.9°C

Manual Reset Value

-19.9to 19.9°C/°F

OUTPUT
CONTROL OUTPUT | Relay contact (SPDT)
Relay or SSR 10A@250V AC/ 30V DC,

(Use one output at
a time)

resistive
SSR Drive Output
(Voltage Pulse)

12V DC, 30mA
POWER SUPPLY

85 to 270V AC/DC
Supply Voltage (AC :50/60 Hz )
Power Consumption | 6 VA max@230V AC

SAFETY PRECAUTIONS

'l

All safety related codifications, symbols and instructions
that appear in this operating manual or on the equipment must
be strictly followed to ensure the safety of the operating
personnel as well as the instrument.

If the equipment is not handled in a manner specified by
the manufacturer it might impair the protection provided by the
equipment.

(‘“ Read complete instructions prior to installation and
operation of the unit.

#. WARNING : Risk of electric shock.
WIRING GUIDELINES

$\ WARNING :

1. To prevent the risk of electric shock power supply to the
equipment must be kept OFF while doing the wiring
arrangement. Do not touch the terminals while power is
being supplied.

2. To eliminate electromagnetic interference use short wire
with adequate ratings; twists of the same in equal size shall
be made. For the input and output signal lines, be sure to
use shielded wires and keep them away from each other.

3. Cable used for connection to power source, must have a
cross section of 1mm? or greater. These wires shall have
insulation capacity made of at least 1.5kV.

4. When extending the thermocouple lead wires, always use
thermocouple compensation wires for wiring. For the RTD
type, use a wiring material with a small lead resistance (5Q
max per line) and no resistance differentials among three
wires.

5. A better anti-noise effect can be expected by using
standard power supply cable for the instrument.

MAINTENANCE

1. The equipment should be cleaned regularly to avoid
blockage of ventilating parts.

2. Clean the equipment with a clean soft cloth. Do not use
Isopropyl alcohol or any other cleaning agent.

INSTALLATION GUIDELINES

1. This equipment, being built-in-type, normally becomes a
part of main control panel and in such case the terminals do
not remain accessible to the end user after installation and
Internal wiring.

2. Do not allow pieces of metal, wire clippings, or fine metallic
fillings from installation to enter the product or else it may
lead to a safety hazard that may in turn endanger life or
cause electrical shock to the operator.

3. Circuit breaker or mains switch must be installed between
power source and supply terminals to facilitate power 'ON’
or ‘OFF’ function. However this switch or breaker must be
installed in a convenient position normally accessible to the
operator.

4. Use and store the temperature controller within the
specified ambient temperature and humidity ranges as
mentioned in this manual.

electrical circuitry is highly recommended)

3. Since this is a built-in-type equipment (finds place in main
control panel), its output terminals get connected to host
equipment. Such equipment shall also comply with basic
EMI/EMC and other safety requirements like BSEN61326-1
andBSEN 61010 respectively.

4. Thermal dissipation of equipment is met through
ventilation holes provided on chassis of equipment. Such
ventilation holes shall not be obstructed elseitcanleadtoa
safety hazard.

5. The output terminals shall be strictly loaded to the
manufacturer specified values /range.

[ IN2 | MECHANICAL INSTALLATION
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. Prepare the panel cutout with proper dimensions as shown
above.

. Fitthe unitinto the panel with the help of clamp given.

3. The equipment in its installed state must not come in close
proximity to any heating sources, caustic vapors, oils,
steam, or other unwanted process by-products.

. Use the specified size of crimp terminals (M3.5 screws) to
wire the terminal block. Tighten the screws on the terminal
block using the tightening torque within the range of 1.2
N.m.

5. Do not connect anything to unused terminals.

N

N

EMC GUIDELINES

1. Use proper input power cables with shortest connections
and twisted type.

2. Layout of connecting cables shall be away from any
internal EMI source.

LOAD CONNECTIONS

1. The service life of the output relays depends on the
switching capacity and switching conditions. Consider the
actual application conditions and use the product within the
rated load and electrical service life.

2. Although the relay output is rated at 5/10 amps it is always
necessary to use an interposing relay or contactor that will
switch the load. This avoids damage to the controller in the
event of a fault short developing on the power output circuit.

3. Always use a separate fused supply for the “power load
circuit’and do not take this from the live and neutral
terminals supplying power to the controller.

L|

Snubber

For bigger loads, use interposing relay / contactor

I N

e |
LTC |

Contactor

ELECTRICAL PRECAUTIONS DURING USE
Electrical noise generated by switching of inductive
loads can create momentary disruption, erratic display,
latch up, data loss or permanent damage to the

instrument.
Toreduce noise :

a) Use of snubber circuits across loads as shown above,

is recommended.

b) Use separate shielded wires for inputs.

] TERMINAL CONNECTI
] [ ]TC+RTD1
L) |1 IEI 6 | o
NG| 2 7
%3 wel |__{TC-/RTD2
] Cls 8
py || | _|RTD3
e NO
51 4 9
5 10
com| " |
—SSR+T
— —TC+/RTD1
LA 1 8 :l
] 2
N(=)| 2 9 —
1“1 |—{Tc-/RTD2
x 3 10
8 " TFm:xs
S ne—
=~ 5 12 |SSR +
NO[—1 []
o— 6 13 |SSR -
7 14
comL—1 L |
» [ ] TC+/RTD1
L&)| 1 10 ?
NG| 2 " Itc J7RTD2]
3 12 73
< 4 13
g — —
S 5 14
(vl — —
= 6 15
nel— L
c 7 16 |SSR +
NO[— -
o— 8 17 |SSR -
9 18
com Ll

Doc. name : OP INST TC513BX/ TC203BX / TC303BX

OP464-V01(Page 1 of S)J



[ |

(‘ Use only the correct thermocouple wire 9 m USER GUIDE 5._Manua| Reset (for PID conAfodré&s b m¢0
compensating cable from the probe to|in e time the process temperature settles |a
terminals avoiding joints in the cable|if pokfbsg.lBjiasThikunctiismsetoadjushd V there isfareifce between the set temple
Failure to use the correct wire type wjll lead/aduiecasemheridisnecesséoP Walutmagree controlled temperatufrerebeéscaif be rgn
inaccurate readings. withnothreacordaimdicabawhebhsensor by setting the manual reset value eqye
Ensure that the input sensor connected at the erdt lotcation the fsfet.
terminals and the input type set in the t mé)gf"aq{}r!:bemounte O”le‘mca IIO . X f Time Proportional With Manudl
controller configuration are the same FilteimeConstanthenpdtltesusedofiltent Temp |

quickhangelsadccunth@rocegariabha

E FRONANEL DESCRIPTION dynamdmuiclkespondapglicawhbhnchauses . f
set pojrat

errataentrol.

TCS513 TC203 / TC303 Theigitfaltaisaidsncontrolpimogces setsere O;;I M'_\anqa,esel
selec selec thelectricailsefectheénpstignal. adjusted
___R: ‘3 C LargehealuefFT@ntergdeattrdiltadded Time—
___1 I _l andhesloweheontrotleeactsth@roceand 6. Seldn®e (STht:is used where modifica{i
viceersa. parameters is required repeatedly dug
3 3AuteunéAT:Théuto-turfungctimmtomatically change in process condition eg. Setpp
computerssetshe@roportibaallP), I Tune LED blinks at slower rate when §
[ ] Va (o] QAa integtahel)Deriva tiivieeD )A RV %and progress. . )
cycltémeCYThspeprocesbaracteristics. ' At the completion of sedetuBDngtop bl
: | neEDlinldsfasteateheauto-tunsi — Pror tmal band Reduced aver oot
Process-valu %,\p)i/splays a process value (P\ﬂ']. simg -
Parameter name) Displays the paramete|r symbRfi®gress. Temp.
displa tpaandesdtrgmalebr | AtheompletodAuto-tunToge EXxtops set poim
play lse.aadhepaandevdles blinking.
3) Displays PV error conditijons.
(referld 2) PID - time proportioning with auto reset & rate
) 4) Displays a set value (BV Tem g.| — proportional band
Set-value (SV) wi@n key pressed. T —
5] Control outpytThe LED is lite when the|coptrol set point] / ! Self-turi'shgt‘iaUei(ﬂehéollowbmgiditions
indication output is ON 1)Whesetpoisaltered.
— 2)Whetunmodesalterg@UNE=ST)
1) Auto tune : Blinking a gster speed. . . N
Tune 2) Self tune : Blinking at|slpwer speed. AT off Time— P'STwilktaptnlyPV<50%fsetpoint.

| STwiMoranlwheACT=RE.

FRONT KEYS DESCRIPTION l'Ithpowagroe®FMheforaito-turisngmpletedy

auto-tumnlgerestarterde xgow eI N . able 1 - INPUT RANGE

T ' If auto-tuning is not completed after
Online tunirigsuspectefhilnthisasehectheviring
parameteushstheontraodtioimpuypetc.

To view Level 1 Preg key for 3 secopd .! Carruth@uto-turaiggiihe ieachan e Resduio: 1 UNIT
To view Level 2 Predd key for 3 secopd$. setpobnroceparameters. Pt 100 -150 b &0 °C

To view Protectign Recd @ + keys for B 599@.@‘*@/’0Fcibntrabtio(rFolReversi;/éode:) -199 b P9 °F

To view and chanjg@re @ to view the sef ppintl herelays ONuptothesettemperatanecuty FOR THERMOCOUPLE

set point value fhr:?etﬂp;m. / key fo htaﬁgii,:itt)gd\:rihpe:he;tflr;;sevc?ttcu?]r?;'\g‘tgmperatuf | NPUT TYPE RANGE

Programming Mode temperasdightbyweahabhesepoint. Resduio: 1 UNIT

To view parametdr@orf@r key once to view|theHWVeSTERESIS J -39 b B0 °c
the same level. or previous function in ppgratiopg@l gefence between the temperature|at which 199 b D9 °F
menu. relay switches ON and at which the r¢fay switctes 59 5 D9 N
To ncrease adecrease | @ +@to increasl a@do OFF is the hysteresis or dead band. K ) 0 c
trewale da priala decrease the function vplule. -199 b P9 °F
par anet . NoteParameter value wi|l ot alter overshoot
when respective level i§ Iqcked. Temﬁ. -199 b DO °C
Hysteresis
NOTE : The unit will auto exit programming fhode after set po D T B
30 seconds of inactivity -/ T T T -199 o B0 F
mBy pressind tNe @& W or + kelys |for Regepsds. : : : : : 0b @9 °c
1 ! 1 ! 1
_I_I_I_I_I_
Outpum OFE . Time
Temﬂ- Hysteresis

_____ P When a & or has oc ared, e d9le indiates erorcaes
set po-i:i.t_ﬂpﬁwﬂiI as gien kel ov.
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