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1. INTRODUCTION

This Operating Manual is a part of the documentation for the portable control
panel which can be used in variety of applications. The manual contains the
operating instructions and procedure to operate and along with the safety
instructions for the instruments.

The control panel is compactible for the below specifications

1 Controller Model number NCP-1P-240V-15A-1UARP

1 Supply Voltage Single Phase,110-240 Volt, 50-
60HZ

1 Heater supply voltage 110-240V

T Maximum Current Output 15 Ampere

1 Alarm output Yes

1 Communication RS485 to USB, RS485 (Raw)

1 Controller Input type Thermocouple K, S, R, E, J,

B, N, T, B, WRe25, WReb5-
WRe26, and RTD Cu50, PT100

1 Enclosure Polyester enclosure
Fiberglass Rated for Nema 4X
vented.
o Caution
£ & . Before operating the control panel, read this operating manual

This controller is intended to control the equipment under normal operating
conditions. Failure or malfunction of the controller may lead to abnormal operating
conditions, which may result in personal injury or damage to the equipment or other
property. Devices (limit or safety controls) or systems (alarm or supervisory)
intended to warn and protect against failure or malfunction of the controller must
be incorporated into and maintained as part of the control system.
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WARRANTY AND LIABILITY

The manufacturer will not be liable for defects and damage caused by
failure to follow the product installation and maintenance instructions.

The control panel can only be used to control products which should be
within the specification such as ampere rating for the heater, type of
thermocouple etc

Do not connect and disconnect the control panel connector while the panel
is in running state.

After the product is switched off, it should not be switched on again for at
least 51 10 seconds.

For safe product operation, after two unsuccessful attempts to start the
product in a row, contact the service department for troubleshooting
information.

The warranty operating period of the control panel is 12months from the
date of sale, provided the operation, transportation and storage rules are
followed by the consumer.

The warranty does not cover defects appearing as a result of:

force major circumstances, including lightning strike, fire, flood,
impermissible voltage surges or traffic accidents; failure to follow the rules
for installation, operation, storage, and transportation specified in the
Operating Manual, use of the control panel for purposes other than
intended.

SAFETY

Do not switch on and operate the product in locations where combustible
vapours or gases or large amounts of dust can form (filling stations or
petroleum, fuel, coal, timber or grain storage facilities). may lead to
Explosion hazard.

All wiring and component replacement to be made by qualified personnel
only

Do not use a faulty product. Injury hazard due to use of faulty device

Do not switch on and operate the product in enclosed or non-ventilated
premises. Hazard of poisoning and asphyxiation by exhaust gases.

Do not switch on and operate the product if combustible materials or fluids
are present in the exhaust gas which may lead to Fire hazard.

4| Page



nexithermal.

4. PRODUCT SPECIALITY AND FEATURES

Input Power

Terminal Box

Controller Switch
Controller Fuse

—

TC/RTD Connector

Raw RS485 Output
Port

USB Port

Heater power
terminal

Figure 4-2 control panel side labelling
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4.1 PRODUCT SPECIALITY

= = =4 —a —a -1
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Plug and play type with quick installation

PV display with LCD screen for improved visibility

Advanced artificial intelligence FUZZY+PID control

Fastest response time up to 80mS

Additional special features like Ramp mode, Soak mode programmable to
control various state of the output process temperature.

Control panel can be used with a universal input which support all kinds of
thermocouples

Alarm output for easy rectification of errors

Dedicated output connector for heater, alarm and thermo sensor

RS485 to USB serial converted output

RS485 raw serial output.

Additional special features like Ramp mode, Soak mode programmable to
control various state of the output process temperature

4.2 PRODUCT SAFETY FEATURES

f
f
f

Tough Plastic panel for Electrical shock proof

Dedicated fuse for Heater and panel separately

Controller can be programmed without turning on the heaters with its
separate power switch.

Door locking system with a key

Lockable input and output panel mounted connectors for safe and stable
operation

11071 240V wide input voltage range to panel

Separate Alarm output port.

Separate Switch and LED indication for both Controller and Heater
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5. WIRING AND INSTALLATION

5.1 FIXING THE TAB TO THE PANEL
Stepl: Remove the bolt (all 4 bolts) from the panel by holding the nut inside
the panel

Figure5-1: Removal of Bo ‘Figure5-2: Removal of nut

Step2: Place the tab as per the required orientation (horizontal/vertical) and
insert the bolt and tight the nut which is present inside the panel box. And later fix
the panel to the wall

Figure5-4: Fixing of tab
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5.2 FIXING THE MAIN POWER CABLE TO THE TERMINAL
BOX
Stepl: Open the cover of the terminal box.
Step 2: Connect the wires Line, neutral and ground cable via cable gland

and make sure that the wire strands are properly connected and not
touching anywhere.

Figure 5-2-1: Terminal Block

5.3 FIXING THE HEATER POWER CABLE, THERMOSENSOR,
ALARM AND SERIAL PORT
Stepl: Connect the heater wires as per the wiring diagram as below.

Heater +
socket
L N
Heater Wiring details
Pin no. Type
Pinl Ground
Pin 2 Line (heater Power)
Pin 3 Neutral (heater Power)
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Step 2: Connect the thermocouple leads as per the polarity.

FEMALE SOCKET

Thermocouple wiring details
Sensor type Connection details

Pin 1:TC -ve
KSRTEJBN Pin 2:TC +ve
Pin 3: N/A

2 Wire RTD 1 2

2 Wire RTD

Pin 1: RTD
Pin 2: RTD
Pin 3: To be shorted with Pin 2

3 Wire RTD
3 Wire RTD

Pin 1: RTD cable
Pin 2: RTD cable
Pin 3: RTD cable
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Step 3: Connect the alarm leads as per the requirement.

Alarm output type: NO
Alarm rated power: 5 Amps

ALARM OUTPUT

— )

MALE SOCKET

&
oy

6o

Step 4: Connect the raw output data of serial connector (if multiple panels

connected or to a PLC)

BNC SOCKET

1 (+Ve)/;\ 2 (—Ve)
=\

RS 485 OUTPUT

Serial Wiring details

Pin no.

Type

Pinl

Serial cable +ve

Pin 2

Serial cable -ve

Step 5: Connect the USB cable provided with controller to the computer
for controlling the temperature setting and data logging via software.

Note:
1 Step 4 and step 5 is optional.

1 To connect the panel via RS 485(Raw), then connect via BNC connector.
1 To connect the panel via RS 485 to serial, then connect via USB cable
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6. GETTING STARTED

f
f

Connect the power input to the mains

Solder the heater cable, alarm cable, temperature sensor cable and Serial
output to the dedicated plugs provided (refer Pic 4.2)

Before plugging to main socket, make sure that mains, controller and
heater switch is in OFF position.

Plug the main socket to the input rated power.

Switch ON the mains

Switch ON the controller switch and set the thermocouple type, heater set
temperature, and alarm settings (optional) (Refer below in PID controller
settings (Refer ins chapter 7))

Switch ON the auto tuning in controller to set the PID values automatically
(Refer below in PID controller settings) (For advanced users set the PID
values in controller accordingly) (refer Appendix Il for more details)
Switch ON the Heater so that the controller will attain and set the required
temperature.

Before turning OFF the main power, make sure that heater switch,
controller switch and Mains is in OFF position.
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7. SETTING THE PID CONTROLLER

7. Front Panel Description

@ No.1 display, PV or specified parameter
@ No.2 display, SP or specified parameter value
(® No.3 display MV

@ Operation indicators:
OUT ,AL1,AL2,AUX indicators

@ Setup key: For accessing parameter table and
conforming parameter modification.

@ Enter key:For Confirm and change to another
parameter

@ Data shift key, start auto tuning
Data decrease key, and also run switch
@ Data increase key, and also stop key

7.1 SELECTING A THERMOCOUPLE TY PE
Step 1: In the basic display state, press and hold [z] for 2 sec

Step 2: Set LOC =800 and then press

key

Step 3: Select INT function and later select the temperature sensor as per
the below table

Int Input spec Int Input spec
0 K (-50.0~+1300°C) 18 J { 0-300.00°C )
1 S 20 Cub0
2 R 21 |Pt100 (-200.0~-+600.0
3 T “C)
4 E 29 | P1100 (-100~+300.00
] J =
B8 B 25 0~75mV
7 N 26 0~800
8 WRe3-WRe25 27 0~4000
9 WRe5-WRe26 28 0~20mv
10 | Special custominput 29 0~100mV
specification 30 0~60mv
12 F2 radiation type 31 0~1v
pyromter az 0.2-1V
15 Spare 33 1~5Y (4~20mA)
34 0~5% (0~20mA)
16 Spare as -20~+20mV
a6 =-100~+100mV
17 K {0-300.00°C ) a7 -5V -+5V
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Press ()
—_—
For 2 sec

Set LOC ta L DE

B0 U Hu U

Press . and
Select TC type

Press (C)

Set required
For 2 sec eI

Value

7.2 SELECTING AUTOTUNING OPTION

I n basic d.splay press for 2
the value from OFF toc UN

Press <
SRR
For 2 sec

7.3 SETTING CONTROL PERIOD
Step 1: In the basic display state, press and hold for 2 sec

Step 2: Set LOC = 801 and then press <|J key [z]

Step 3: Select CP function and later Set the period between 0.5 to 3 seconds for
SSR control type
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7.4 FOR ALARM SETTINGS,
please refer the appendix (ll) i.e. function parameters and alarm settings.

7.5 TO STOP THE OPERATION IN BETWEEN BY USING PID

CONTROLLER
In basic display pres N for 2 sec then stop screen blinks in the place of Set
value. —

7.6 TO RUN THE OPERATION IN BETWEEN BY USING PID

CONTROLLER
In basic display press? for 2 sec then run appears in the place of Set value.
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8. OPERATIONAL PROCEDURE

I. Make sure that the Main switch is off
ii. Connect the main cord wire to the standard input
iii. Connect the thermocouple and heater to the control panel

iv. Switch ON the mains

V. Switch ON the PID controller switch and make sure the PID controller
is ON.

Vi. Select the type of the thermocouple in the PID controller refer
Appendix Il or section 6 for the PID settings

Vii. Set the required temperature in the PID controller

Viii. Switch ON the autotuning in PID controller refer Appendix Il or section
6 for the PID autotuning settings

iX. Switch ON the heater ON switch

X. After the completion the process, kindly switch of the heater, controller

switch and finally switch of the mains ON switch.
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9. TROUBLESHOOTING
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10. APPENDEX(WIRING DIAGRAM)
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11.APPENDEXN (DETAILED PID CONTROLLER MANUAL)

nexllhermal Operating instructions
NT8419/NT8419P High performance digital temperature controller

1.Main features

@®White PV display and new higher contrast LCD with greatly improved visibility.

@Get practical patent Plastic waterproof type keys,Firm and never wear and Operation feel clear and
smooth and Good waterproof performance.

@Universal input: support all kinds of thermocouples,RTDs , linear current/voltage, resistance and
radiation (infrared) thermometer signals are selectable .

@®Use digital calibration technology for input measurement with input measurement accuracy
F.§.0.15%,and achieving accurate and stable measurement,maximum resolutionis 0.01°C.

@®Use advanced modular structure, conveniently providing plentiful output options, able to satisfy the
requirements of various applications.

@®Use advanced artificial intelligent control algorithm, no overshoot and with the function of auto
tuning (AT) and self-adaptation.

@®Can provide up to Three alarm output and LBA control circuit disconnection alarm function.
@Support RS485 or RS232C communication interface, the use of advanced MODBUS RTU and
FTBUS communication protocol.

@®The measured value (PV) or a set value (SV) can be changed into a standard current signal output,
which can be used as a temperature transmitter.

@®Can Using OUt PID Control Output and AUX transmitter Output,A PID Control Output Assignment
An auxiliary outputis used as the transmitter output.

@Can manual / automatic switch control and manual auto Tuning function .

2.Technical Specification

Series model NT8419 NT8419P
Sl High performance Base on NT8419 added 50 segments
gory temperature controller programmable functions.

Indication method 11-segment digital LCD display and individual indicators
Power supply voltage | AC/DC100~240V ,or AC/DC12-24V(-15%, +10%/50-60HZ)
Power consumption | Approx. 5.2 VA at 100 to 240 VAC, Approx. 3VAat12to 24 VDC
Thermocouple:K, S, R,E, J,B,N, T, B,WRe3-WRe25, WRe5-WRe26.
Resistance temperature detector:Cu50, Pt100.
Linear voltage :0~5V. 1~5V. 0~1V. 0.2~1V. 0~20mV. 0~60mV. 0~75mV. 0~100mV
« =5~+5V. -1V~+1V. -20mV~+20mV. -100~+100mV etc.

Linear voltage(external precise shunt resist needed) :0~10mA. 0~20mA. 4~20mA etc.
Extended input (install 14 module in MIO) : 0~20mA, 4~20mA or two line transmitter.

Input type

K (-50~+1300°C) . S (-50~+1700°C) . R (-50~+1700°C) . T (-200~+350°C) .
E (0~800°C) . J (0~1000°C) . B (200~1800°C) . N (0~1300°C) .

Instrument Input | 10 - \VRe2s (0-23001C) . WRe5.-WRe26 (0-2300°C) -

range Cu50 (-50~+150°C) . Pt100(-200~+600C) .

Linear Input: -9990 ~30000 defined by user

Measurement accuracy | 0.15% FS + 1 measurement unit

Resolution 0.1°C forK, E, T, N, J, Cub50, Pt100; 1C for S,R
Decimal point 0,0.0,0.00,0.000
Response time 80mS(when digital filter parameter InF=0),Display response time<0.5Sec
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Temperature shift <0.015%FS /C (typical value is 80ppm/C)

0.24~300.0 seconds selectable

Control period

Control mode one-stop regulating, Intelligent Fuzzy PID algorithm

Relay contact output

3A/250VAC 5A/30VDC

SSR voltage output

12VDC/50mA(Used to drive SSR)

TRIAC no contact
discrete output

100~240VAC/0.2A (continuous), 2A (20mS instantaneous,
repeat period =5s)

Thyristor zero crossing
trigger output

Can trigger TRIAC of 5~500A, a pair of inverse paralleled SCRs or
SCR power module.

Linear current output

0~20mA, 4~20mA can scaling by user. (Output voltage=10.5V maximum
load resistor 5000hm, output precision 0.2%FS)

Electromagnetic
compatibility (EMC)

+4KV/5KHz according to IEC61000-4-4;
4KV according to IEC61000-4-5

Isolation withstanding
voltage

Between power, relay contact or signal terminals =2300VDC; between
isolated electroweak terminals =600V

Operating Ambient

Temperature:0~60°C; Humidity<90%RH

3.0rdering Code Definition

NTaqiop — OO0 O—0O
Code | Multiple function Input(MIO) Code | Main output(OUT) Code | Alarm (ALM)
N |None N |None N |None
13 | 4-20mA/0-20mA input R relay contact output(Normally R1 relay contact output(Normally
open + normally close) open)
4-20mA/0-20mAinput , has a
14 |24vDC/50mA power supply Q | SSRvoltage output R2 Dual relay output
for atransmitter. TRIAC no contact normal open (Dual Normally open)
- Switch / frequency signal W1 | giscrete output Q | SSRvoltage output
input W2 TRIAC no contact normal close Q2 | Dual SSR voltage driver
discrete output
@ KA Single-phase thyristor zero @
Code | Auxiliary output (AUX) crossing trigger output Communication Interface
N | None K3 Three-phase thyristor zero el (COMM)
crossing trigger output N |None
relay contact output(Normally
R1 open + normally close) X | 0-20mA/4-20mA Linear current output s RS485 communication
SSR voltage output X5 | 0-5V/1-5V Linear voltage output interface
0-20mA/4-20mA Linear X8 | 0-10V/2-10V Linear voltage output s2 B‘?Z?ZC communication
current output Single-phase thyristor phase-shift trigger Interface
0-5V/1-5V Linear voltage K5 output, suitable for 200-240VAC power
X5 output 9 K6 Single-phase thyristor phase-shift trigger @
output suitable for 340~415VAC power
Code |Instrument power suppl
V24 | 24VDC voltage output ot P BRY
V12 | 12VDC voltage output None | AC/DC100~240V
V10 | 10DC voltage output D DC12-24v
U5 | 5DC voltage output
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NT8419/NT8419P By installing different modules, the controller can meet the requirements of
different functions and output types.

Multiple function Input (M10):

Can input signal from 2-wire transmitter4-20mA signal by installing 14 (current input) module and 14
module can provide 24VDC to transmitter. If a 12 (on-off signal input) module is installed, the
instrument can switch between set points SV1 and SV2 by an external switch.

Main output (OUTP):

Commonly used as control output such as on-off control, and PID+FUZZY control. It can be used as
retransmission output of process value (PV) or set point (SV).Installing R modular can realize
Normally open + normally close relay contact output; installing X module can realize 0-20mA/4-20mA
/0-10mA linear current output; installing Q module can realize SSR voltage output; installing W1 or
W2 module can implement TRIAC no contact switch output.

Alarm (ALM):

Commeonly used as alarm output. Support 1 normally open relay output (AL1) by installing R1 module
or 2 normally open relay outputs (AL1+AL2) by installing R2 module.

Auxiliary output (AUX):

In a heating/refrigerating dual output system, module X, R1, G, W1, W2 can be installed for the
second control output. It can also output alarm by installing R1 module,and it can also be used as
power supply for external sensor when equipped with a voltage output module.

Communication Interface (COMM):

Module S or S4 can be installed in for communicating with computer (RS485 communication
interface).

4. Wiring diagram.

Note 1: For linear voltage input, if the range is below 500mV,
connect to terminals 6 and 7. 0~5V or 1~5V signal can be
inputted from terminals 6 and 11.

Note 2: 4~20mA linear current signal can change to 1~5V
voltage signal by connecting a 250 ohm resistor, and then be
inputted from terminals 6 and 11. If I3 module is installed in
MIO slot, 4~20mA signal can be inputted from terminals 12+
and 13-, If 14 module is installed in MIO slot,4-20mA signal
2-wire transmitter can be inputted from terminals 12+ and

WOJ| O/N
OIW/WWOOIXNV/ZTV

Note 3:If out is the SSR output, most can achieve up to three
road alarm output.

5.Thyristor trigger output wiring diagram

?EQ&E?YY?.[M?.@QJ_G, Capacitor Resistor

Absorber Circuit Varistor BX

: + =
O61 ' Fast fuse
Thyristor trigger output y Z SCR X2 ZNR Ny 100~240VAC
Og 5-500A | Load
H
1IN4001 ! —
Capacitor Resistor
Absorber Circuit Varistor BX
G1 € Fast fuse
Thyristor trigger output va [RIAC R flly 100~240VAC
y 99 P 5-500A v -
G2 Load
—
—J
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Note 1: According to the voltage and current of load, choose a suitable varistor to protect the thyristor.
A resistor-capacitor circuit (RC circuit) is needed for inductance load or phase-shift trigger output.
Note 2: SCR power module is recommended. A power module includes two SCRs, is similar to the
above dashed square.

Note 3: K5 and K6 TRAIC trigger module only support 220~380VAC and 50Hz power.

6. size

T 3 — Mounting Adapter 6 86

|y
58-++-——t+——-+1 48 p— = D
) =5
0O0POO i —)
:0
| t
48 N .
Mounting Adapter(Accessory)
Panel thickness 1~5mm
Waterproof Packing(Accessory)
@Multiple install Cutouts ®Single install Cutout
I—-—GO min. .8
- 4|518L 45, —=
L | l
457, T e E
l i 4573°
15 min. | T l
60 min. T

7. Front Panel Description

@ No.1 display, PV or specified parameter
(2) No.2 display, SP or specified parameter value

PV
(3) No.3 display MV
@ (@) Operation indicators:
X I 1 i OUT ,AL1,AL2 AUX indicators

@ Setup key: For accessing parameter table and

©] @ conforming parameter modification.

@ (&) Enter key:For Confirm and change to another
parameter

® ® (@ Datashiftkey, startauto tuning

Data decrease key, and also run switch

@ Data increase key, and also stop key
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8.Parameter Setting Flow Chart and operation method description
8.1 display status and basic operation flow chart

> ssaid ‘L0810 008 £ D04

[Basic display status]

PV measured value
SV Set value

“‘" I | |_\
‘”\J‘ ‘\u I

( '}jn [ S
(:‘L'L(‘:dcdl
s RN

Field parameters . i
(can definition 8 field : i
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8.2 Program flow chart (NT8419P only)
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8.4 Parameter Setting

In basic display status, press B and hold for about 2 seconds can access Field Parameter

Table. Press < can go to the next parameter; press <{ . %7 or A can modify a parameter.
Press and hold <{ can return to the previous parameter. Under parameter setting state, press
B key 2 seconds simultaneously can escape from the parameter table. The instrument will

escape auomatically from the parameter table if no key is pressed within 25 seconds, and the

change of the last parameter will not be saved.

In Field Parameter Table, & till the last field parameter Loc appears. Setting Loc=800 and

then press < can access function parameter Table.Setting Loc=801 and then press <= can

access Control parameters Table.

8.5 Set Value Setting

In basal display status, if the parameter lock “Loc” isn't locked, we can set setpoint (SV) by
pressing <[ first. thencanpress <{ , %7 or A toadjustvalue.Press ¥/ keytodecrease
the value, A keytoincrease the value, and <{ key to move to the digit expected to modify.
Keep pressing x7 or A ,thespeed of decreasing or inscreasing value get quick. The range
of setpointis between the parameter SPL and SPH. The default range is -99~999.

8.6 Man/Auto mode switch( this function is enabled by the A-M parameter)

In the second display SV display output value state (for example, second display SV display
the given value, double-click B key to switch to the output value display state), press the <
key, can be performed to Bumpless switching between AUTO and MAN .

If the instrument works on Manual mode, its output value can be increased or decreased by
pressing ¥/ keyand /A keyunder basic display status.

8.7 Run/Hold only (for NT8419P)

In basic display status, if the program is in stoP status ("StoP” is alternately displayed on the
lower window), press and hold the 7 key for about 2 seconds until the lower display window
displays the "Run" symbol, the instrument then will start the program.

If parameter “PAF" set F=1, user can hold the %/ key for about 2 seconds, instrument will
changes to hold status and lower display window displays the "HoLd" symbol. If parameter
“PAF" set F=0, “Hold" status only can activate by parameter setting (Srun).

At Hold status, the program is still executing, and the process value is controlled same as set,
but the timer stop working, and the running time and setpoint remains. At Hold status, press
and hold the 7 key for about 2 econds until the lower display window displays the "Run"
symbol, the instrument will back to run program.

8.8 Stop

Press and holdthe A key for about 2 seconds in the basic display status, until the lower
display window displays the "stoP" symbol, means the stoP operation is executed now, when
program stopped, timer will be reset and stop. This operation forces the instrument to stop
running, meanwhile,the StEP number will reset to 1, nd control output is also stopped.

8.9 Auto Tuning

When FUZZY+PID control method is chosen (CntL=FPId), the PID parameters can be obtained
by running auto-tuning.

In basal display status, press <[ for 2 seconds, the “At” parameter will appear. Press to
change the value of “At” from “oFF” to “on”, then press < to active the auto-tuning process.
During auto tuning, the instrument executes on-off control. After 2-3 times of on-off action, the
instrument will obtain the optimal control parameter value.

If you want to escape from auto tuning status, press and hold the <{ key for about 2 seconds
until the "At" parameter appear again. Change “At” from “on” to “oFF”, press < to confirm,
then the auto tuning process will be cancelled. (P.S. If parameter “rAte” activate and the
heating was running, then will stop the “At" until completed the heat up process. ) If the
controller was applied on heat/cooling duel output system, PID parameter need separate two
group to process auto tuning. When the controller was cooling control from AUX, this time can
enable auto tuning to obtain P2, 12, d2.
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