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SINGLE CHANNEL CONTROL PANEL

OPERATING MANUAL

Model Number: NCP-1P-240V-15A-1UARP REVO00
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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

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

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

e Heater supply voltage 110-240V

e Maximum Current Output 15 Ampere

e Alarm output Yes

e Communication RS485 to USB, RS485 (Raw)

e Controller Input type ThermocoupleK, S, R, E, J,

B,N, T, B, WRe25, WRe5-WRe26,
and RTD Cu50, PT100

e Enclosure Polyester enclosure
Fiberglass Rated for Nema 4X
vented.
Caution
o |
[o. 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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2.

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 5-10 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
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e Do not switch on and operate the product in enclosed or non-ventilated
premises. Hazard of poisoning and asphyxiation by exhaust gases.

e 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. PRODUCT SPECIALITY AND FEATURES

Mains

Input Power
Terminal Box

Lock

Heater ON Switch
Controller Switch

Controller Fuse Heater Fuse

Vent

TC/RTD Connector

Raw RS5485 Output
Port

Alarm Port

USE Port

Heater power
terminal

Figure 4-2 control panel side labelling
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4.1 PRODUCT SPECIALITY

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

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

110 — 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

Figure 5-1 Removal of Bolt Figure 5-2Removal of nut

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

Figure 5-4 Fixing of tab
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5.2 FIXING THE MAIN POWER CABLE TO THE TERMINAL BOX
Step1l: 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
RTD C-/RD | (~

TC+/RTD

Thermocouple wiring details
Sensor type

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

KSRTEJBN

2 Wire RTD 1 2
2 Wire ETD

Pin 1: RTD
Pin 2: RTD
Pin 3: N/A

2
3 Wire RTD 1
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

Q)

MALE SOCKET

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:
e Step 4 and step 5 is optional.
e To connect the panel via RS 485(Raw), then connect via BNC connector.
e To connect the panel via RS 485 to serial, then connect via USB cable
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6. GETTING STARTED

e Connect the power input to the mains

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

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

e Plug the main socket to the input rated power.

e Switch ON the mains

e 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))

e Switch ON the auto tuningin 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)

e Switch ON the Heater so that the controller will attain and set the
required temperature.

e 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

=

@ Mo.1 display, PV or specified parameter

@ Mo.2 display, SP or specified parameter value

P . P

|

©o

[

@)

@ Mo.3 display MY
@ Operation indicators:
OuUT AL1ALZ AUX indicators

@ Setup key: For accessing parameater table and

v : P
_:H.E E@Hﬁ @ conforming pararn&.ter modification.

Enter key:For Confirm and change to anather

parameler

Data decrease key, and alse run switch

8 <+ 4 v A
] O O O Q e ® (@) Data shift key, start auto tuning
® @ ®

@ Data increase kay, and alsa stop key

7.1 SELECTING A THERMOCOUPLE TYPE

Step 1: In the basic display state, press and hold [:] for 2 sec

Step 2: Set LOC = 800 and then press {]J key

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

[nt Input spec Int Input spec
0 K (-50.0-+1300°C) 18 J{ 0-300.00°C )
1 s 20 Cub0
2 R 21 |P1100 (-200.0~+600.0
3 T "G
4 E a2 | PL100 (-100~+300.00
] J =
B B 25 0~75mv
7 M 26 0~800)
g WRe3-WRe25 27 0~-4000
0 WReb-WRe26 28 0~=20mV
10 | Specialcustominput | 29 0~100mV
specification 30 0~60mvV
12 F2 radiation type 31 0~1%
ppraintes 32 0.2-1V
15 Spare 33 1~5V (4~20mA)
34 0~5V (0~20mA)
16 Spare 35 -20-+20mV
a6 -100~=+100mYV
17 K { 0=-300.00°C ) ar -BV=-+5Y
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Press ()
rr———
Faor 2 sec

and
Select TC type

Press.p

9] .

Set required
For 2 sec T

Val
= LLrun R

7.2 SELECTING AUTOTUNING OPTION

In basic display press c;':|for 2 sec then ‘At’ parameter will appear, press to change
the value from OFF to ON

Press <
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 <} key —
Step 3: Select CP function and later Set the period between 0.5 to 3 seconds for

SSR control type
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Press —J Set LOC to
For 2 sec 801 :
a
=
=B
Ll oS
|
w | S
83
a |
Set CP to
FDI’ 1 sec &Y 0.5 fﬂr SSR

7.4 FOR ALARM SETTINGS,

please refer the appendix (Il) i.e. function parameters and alarm settings.

7.5 TO STOP THE OPERATION IN BETWEEN BY USING PID
CONTROLLER

In basic display press. . 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.
ii.
iii.
iv.
V.

Vi.

Vii.

viil.

Make sure that the Main switch is off

Connect the main cord wire to the standard input

Connect the thermocouple and heater to the control panel

Switch ON the mains

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

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

Set the required temperature in the PID controller

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

Switch ON the heater ON switch

After the completion the process, kindly switch of the heater,
controller switch and finally switch of the mains ON switch.
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10. APPENDIX-I (WIRING DIAGRAM)

21.08.2020 NXT-CIR-011

PRAVEEN NEXTHERMAL

@ & FPHASE
SEST=1
() e NELITRAL
@ GREER ROLND
1 _8ip
@ Fuse LED EPST—1 Single pale single throw
5 D DRIVER @‘\Em_uu switeh for Parel
Eleb L SPAT—-2 Single pele single throw
@ LEC:T| SPST-3 switch for Heater
r SRST-3 Single pale single throw
TE— T~ /RTD gwitch far Cantraller
: E E ALE SOCKET
[ | sonmrewen [ = IO+ M LED 1 Zontraller status
e I ON— Cantroller warking
- 3 & — OFF— Mo zupply
B3R - ﬂ Z._.mn:bl_uﬂ Te= ARt LED 2 Heater status
I % | MALE SOCKET Ohl—= Heater on
S5R o | [12] 13| ha WM ”__pr..._uz OFF— Mo supply
AUTPUT LEDN 3  HMewthermal logo lighting
f 1 (Hve) o
| SPET=2 2 (=Ve} pue S0CKET
S5R — SSR 4+ fju\\ RS 485 QUTPUT
4 3
_I_ [ |mmmmmmmﬁ}_.u USE MALE/FEMALE
SONVERTER ADARTOR
a25R
Heater +
W.uman__.nm.w Fartes:
1 2 L H Fin number 10 aockets hos 1o be motched in the
7 dctiudl zochets
UNLESS OTHERWASE SPECIFED MEHE LWTE S Tty LB
hﬂ@ LEDZ e . FrAYEEN [z0-02-10 E:—.—m-.—.—.—n— e, B S0 ]
0)=105 CHEAKED  |UcHCHRL [22—0a—z0| GUSTONER:
D see | MG aPPR, | BIDISH |z4-ma—20 NXT
BNGULAR: NACH1BENDET| PG APPR  [MISHANTH| 22—08— 20| =
_ _ _ e SE |TE  gingle chanel B
REV | DESCRIPTION _ DATE [ Bv B - Contoller circuit
REVISIONS PROPRIETARY AND COMFIDENTIAL
m THE |HF{RMATION COHTAHED W THS D e
KEY CHARACTERISTC — < — A FEWTLRE — — & FEATURE g Mg SOLE JrapeRTY OF NXT-CIR-011
WHOSE WeRABILITY colll SIoIFaaMTLY IWHOSE VARLEILITY SOLLD SIAMFICANTLY FEFFEOUCTION 1 FART SR A5 A WHELE
AFFECT PROOWGT FLRCTION QR CUSTOWER AFFECT. PRCOUCT EWETY (R COMPLUME WITHEUT THE WRITEX oF
SATISFALTICN ) WOT SEAE DR HENTHERNAL DI 15 FROHIETED, ScalE NTS _ _ £HEET 1 0OF 1

*
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11. APPENDIX-II (DETAILED PID CONTROLLER MANUAL)

“Eﬂﬁlﬁl"lﬂﬂl Operating instructions
NTB8419/NT8419P High performance digital temperature controller

1.Main features

@\hite PV display and new higher contrast LD with graatly improved visibibiy.

@Gel practical paten! Plastic watlerproof type keys, Fiem and never wear and Oparation feel clear and
smodth and Good walerpreal performance

BUnivarsal inpul; suppor all kinds of thermocouples RTODs , finear curreniivallage, resistance and
radiation {infrared) thermomater signais are selectable

@ U=a digital calibration technology for input measurament with input measurement accuracy
F.5.0.15% and achieving accurate and stable measuramant, maximum resoiution s 0.01 T

@ lse sdvanced modular structure, conveniently providing plantiful output options, able to satisfy the
reEquitemen 1% ol various applicalions

WUz advanced artificlal intelligent contral algoriihm, no evershool and with the function of aulo
tuning {AT}and self-adaptation

& Canprovide up io Three alarm cuiput and LBA contral circult disconnection alarm function.

@ Support RE5485 or R5232C communication interface, the use of advanced MODBUS ATU and
FTBUS communication protocal.

@ The measured valua {FY ) or a set value {5V) can be changad intg &8 standard current signal cutput,
which can be used &8s a temperalure iransmiiler

@ Can Using O PID Contral Quipul and ALY transmilier Qulpuel, A PID Conlral Oulpul Assignmenl
An suxiliary output is used as the transmitier output.

@ Can manual | sutomatic swiich control and manual aulo Tuning funciion

2. Technical Specification

‘Serias model MTE418 NTE416F
Cate High parformance Base on FT3418 added 50 segmants
: gory teempearature controlfer programmable funclions,

Indication methed | 11-segmaont digital LCE display and individual indicalors
Powar supply voltage | ACTDCI00~240% or ACIDCT2-24V (- 16%, +10%/60-60HZ )
Power consumptien | Approx. 5.2 VA at 100 to 240 VAC, Approw. 3 VA st 1210 24 VDO

Tharmocouwpie:l, 5, R E, J,B. N, T, B WRe3-WRe2 5, WRaS-WRHe2E
Ragstance lamperslure dalacton Cusl, PI1DE,
Lingar vilage -5V, 1=68Y, -1V, D.Z2-1¥. O=-30mY. D-40my. O=-Fomy. D-1{HmYy
Input fypa:

E=rBY, V=YL SF0mV - 20mY. - 100 -1 HEm Y ate
Linear vollage{axiernol precise shonl resis) needed ) 20-10mA. 0=20mA. d=20mielo.
Ewtendad inpul {install 14 modula in MIG) - 0-20mé. 4-20mAor two bino fansmitter

K (aB0=+1300°C) . & (JS50=+1700°CT . R (E0=+1700°C) . T (-200-+350°C) .
npu E {0-ROOC) . J {0=1000°C) . B (200-1800°C) . M (0-1300°C)
::ill':m.ﬂ'lll k WRed-WRe2E (D~23007T ) . WReS-WRaZE [0=23007)

ng Cubdl [50=+150°C) . Pri{i(-200=-+500°C )
Lirear inpul; -5290 - 30000 gafinad by usar

Measurement accuracy | 0.15% FS 1 1 measurement unil
Resolution 01T for K, E, TN, J, Cush, PHOD; 1T for 5.R
Declmal point 0,0.0,0.00.0.000
Responsa time A0mE{whean digital filter parameter InF=0),Display response lima=<l, 55ec
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Temperature shift | =0.015%FS /T (typical value is B0ppm/T
Control period 0.24~300.0 seconds selectable
Cantral mode oneE-stop regulating. Intelligen Fuzzy PID algoriihm
Rolay contact output | 3A/250VAC 5A/30VDC
S8R voltage output | 12VDC/50mA{Used to drive SSR)

TRIAC no contact | 100—240VAC/0.2A (continuous ), 24 (20m3 instantaneaus,
‘discrete output repadal perlod = 55)

Thyﬂmrnm ctossing) Can trigger TRIAC of 5~5004; a pair ol inverse paralleled SCRs of
|trigger output SCH power module,

e T 0==20mA, 4~20ma canscaling by uwser, {Qulpul voltage =10.5% maximum
Linaar current l:ll.llpt.ll! load resistor 500chm, output precision 0. 2%F5)

Electromagnetic +4 K V/GKHz according 1o |ECE1000-4-4;
mpiubmw (EME) | 4KV according to IECE1000-4-5

Isalation 'll'l!:hl‘l;lﬂdh"ln Between power, relay contact or signal lerminals =2300VD0; belwesn
voltage: izolated electroweak terminals =600Y

~ Dperating Ambient. | Temperalure:0-80°C; Humidity=20%RH

3.0rdering Code Definition

vteaiee O DO O —0

- —rr—— - - — - - e
adn | Multiple funotion Input(MIO) | |cade | Main output{ OUT} oy | Adarm (ALM)
M | Mone M | Mone N |Mana
13 | 4-20mAMD-20mA inpul R relay contact output] Hormally "1 ralay contact suiput| Mormakly
opan + normally closa) open )
4-20mAS0-20mb input , has a -
14 | 24VDCS0mA power supply 8 | 55R valtage cutput R2 :J;:I :eﬂlgv uul:uul ;.
8 rmally open
for a transmittes g | TRIAC no contact narmal apen i
iz Swilch | frequency signal discrela olitput 8 | 55R vollage outpul
E mpet ] TRIAC na cantact normal closa G2 | Dusl B5R volldge driver
wﬂ_ discreie culput
@ K1 Single-phase thyristor zera (3]
Cada AMI“ mpm .‘m oo || crdEanng !rlggur aulpul muun rm'
N | Hone K3 Three-phase thyrisior zenn Chde {COMMY -
- || crossing Inggaraalipul W |Hana
relay conlacl aulpul{Nermally .
H' GpEn + normakly cloaa) x 0-20mAM-20uwA Linsar current culpit 5 RE4ABE communication
0 | 55R volage output KB | 0-5V71-8Y Linear voltage output intarface
0-20mA/d-20mb Linaar “XB | 0-10(2-10 Linear vnitage putput B =220 communicstion
' | currend autpui kg | B atase i phase sl igger interhece
| 0B85V Linear yaltage QR S thA s o PSR Bt ®
X5 | sutput B | 3oiestare i ghase aengger
- ol it o 300 =~ 3 15WAL possi F!_l Iﬂmﬂ"ﬂ'ﬂf"!

W2 | 24VDC voltage outpul
Y12 12VDC voltage output
Y10 10045 voltage auiput
U5 | S0 voltage autpil

Mone | AGIDE100-2400
0 |DCiz-24Y
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MTE415/NTE419P By Installing different modules, the contraller ¢an meal the raguirements of
different functions and output types.

Multiple function Inpul (MIO):

Can inpul signal from Z-wire transmillerd-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 insfalled, the
inatrumeant can switch between set pointa 5V1 and 5V2 by an externaldwitch.

Main output (OUTP);

Commenly used as control output such as on-off control, and PID+FUZZY control. |t can be used as
retransmission outpul of process value (PY) or set painl (3V), Installing R modular can realize
Normally open + normally close refay contact outpul; installing X module can realize 0-20mAJ/4-20mA,
I0-10mA linear current output; installing O module canrealize S5R voltage cutput; installing W1 or
W2 module can implement TRIAC no contact switch output

Alarm (ALM):

Commonly used as alarm output, Support 1 normally open relay output (AL1) by installing R1 module
or Znormally open relay outputs (AL 1+AL2) by installing R2 module.

Auxiliary oulput (ALX):

Ina heating/refrigerating dual outpul system, module X, B1, G, W1, W2 can be inslallad for the
second control output. It can alsa output alarm by installing R1 module;and it canalso be used as
power supply for external sensor when equipped with a voltage outpul module

Communication interface {COMM):

Module 5 or 54 can be installad in for communicating with computer {RS485 communication
Intarface],

4. Wiring diagram.

Mais 17 For linear voliage input, if the range 15 below G00mY,
connect o tarminals 6 and ¥, 0=5 or 1~=8V signal can be

Inpuited from tarminais Eand 11,
Mola 2: 4—~20maA linear curfant shgnal gan change 1o 1-~=54
+ ¥| vislbage signal by connecting a8 250 ohm resister, and then be
';‘_*;: o §| inputted from lerminals & and 19,1013 modube @ installad in

MIC slol. 4~20mA sipral can be inpuited Tram lerminals 12
and 13-, {14 module is instaled in MIO slat,4-20m signal
Zawire Iransmitier can be inpeliiad from terminals 124 and
13-

MNote 3:1f out ¢ the S5R oulpul. mosi can achieve up 1o throe
road alanm Sulgul

CHIR NN D20 N T

HD P COM] NG
auT

5.Thyristor trigger output wiring diagram

,S.QEE.E?,"!E'TH‘E':.’!‘.EE Capaciter Resisiar

INd4OD1 | Absarber Circwit Varistor BX
| Sp—
L Fast fusa
Thyristor trigger output i INR M 100 - 240VAE
5-5004 E Load
H 1
¢ IHA4D0 : —}
Capacitor Resistor
Abgorbar Circull  Varestor ot

- G | ‘l_ TRIAG - Fast fusa
Thyristor Irigger cutpul £_500A zunfly 100 - 240¥AC
G# Load
 E—
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Mote 1: According o the voltage and current of load, choose a suitable varisior fo protect the thyristor.
A resislor-capacitor ciroull (RO circuil) Is needed for inductance load or phase-shill lrigger outpul,
Mote 2: SCR power module is recommended_ & power module includes fwo SCHs, is similar to the
above dashed sguare.

Mote 3: K& and K& TRAIC trigger moedule only support 220—330VAC and 50Hz power.

6. size
i
T #r—— Mounting Adapter  __ & 86
Ir
N
- TR
—1
58- 48 e
1 I «
00dOO —[
g [ e
i —— 2 1
]
48
Maunting Adapter{dccessory)
Fanel thickness 1-5mm
Walerproof PackinglAccesaory)
@hultiple install Culouls ®Eingle inslall Culout
B3 min, —=|
—AI-.:_F —i45
l i 45:3.:.
16 min. |
B0 min, l

7. Front Panel Description

(1) No.1 display, PV or specified parameler
IE]- No.2 display, 5P or specified paramaler valua
“ZQ (3) Mo.3 display MV
i 'T 'E {4) Operation indicators:
m L A QUT AL1,ALZ AUX indicators

............ Setup key: Foraccessing parametar iable and
{3 : @Hﬁﬁ ) conforming parameter modification,
& 'ﬁw (&) Enter key:For Confirm and change to another
paramalar

2 ¢ 4 ¥ A
@H_T...Q o 1’::’] Q Q @ {E} Data shift kay. start auto tuning
®

Data decrease key, and also run swilch
Dataincrease 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

PV measured valus

SV Selvalue >
i"‘ '|TI"|- rlﬁulll
QU DLl
(] |:i |‘I.I
— i e
. el g [ B
m- ™ DU |

i sEaud ' L0840 008 = D07

[Fueld pa FEI!'!TE‘I;-EF]

./ Fleld parameters . |
¢ {can dafinition B field
3 |:|EIF-E|-:TIBIHrB at mosty _. :

ﬁr‘l |{{?Eac§

POWER ON

[Easm display status]
Automaltic state,
outpul value BO%

Nl i

(1l

VIl 4
T o Mg

o I Ll

High limit alarm

<2zsec '

 Set At=ON to start
_Autu Tunimg

Manual state,

OLAK I 'J

- EEE’EE? =

I ! e
(! l
e I'l_'ill' |!‘:I
b= = b
o = r
om L

Cantrol mode

[Control parameters]

SetLOC=B01, 1hen press =

Lrkl

aulpul value BO%
™ T"'I [ e —
0T
ok |'I |'I e
1] |
=4l Ul 4
1'.' = M
o iy
51} L ] (i ]

[Function parameter]

gt
—

w
&
-
[
0
=
=]
=]
5
i
3
b=
-
@
1]
]
EIEIE.EE

—
—_— ]

F Thenext -
. parameter |

" Thenext

parametar |

o PP 9 e
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8.2 Fruﬂ ram flow chart (NT8419P only)

: [Flﬂdpammtt&ﬂ [Program Eatllng Elalusl i
: Eurrantpmgmm stap - [E“mdiﬂﬂﬁ?ﬂtﬂtuﬁl I :
! 5 : 5 "fl‘.— ﬁ— |-1
'L HL Fﬂﬁﬂ Sosec ,Il’ll_ﬂl_ H*—P i L,I_bl‘_,l, l
| H‘ |_ :-_- —I-..ll.-l |||I
T ) S wt__ﬁr ” E:rsm: ".E “ RN
N = mE DL | - R
ik ; l‘;?'zsau -:1-| qus“
segment ime :
passed lime : " —r. -.- i
e : ] 1
“rCnnil % l"J| HP_' =7 h :I'il
= i el | (L] S .L_ (
L 1 e fuiu) -l'
w-  clld e
; I ¢ ellipsis descr’ibef
— Lo T ] : :
i T i ol
| =8 L diis |
L R W=l et =il . Last program time |
Et ) ﬂ 8 E&ﬂp ................................. VR A
8.3 No.3 display MV
My display MV display program MV display
femparature unit remaining time Currant program slep
" ™ I-rﬁr,r?l —p ™ _._ |"F'_"'"= —
Jlﬁlﬁ oy 1A |
O P O
Il il i) | = U ) |- Ul =)
L] o [ a E i = ""5'_] w "l'r"—' I'—"J—'I'
m- 6000 =02 "h{00 = 3 hi{]
When
0 NN
A-M=AUlo it s sl
. Manual state, ;
iﬂﬁﬂiﬁﬂ'ﬂgtg@; ﬂ'-“F‘UI value 80% Manual settings s 5|am3
™ |I|“r'_'g|ﬁ}? T \ |I|| Ilﬁ & le L'lhj '
g gy i : 1| f NI
0 P 5 | S J
_I:'_ _ 1 - n ! WT'IT.‘
A 806000 | o0 B0 £ BB

: Display the manual stale, press the: <=t kay, third I:|-IE-|:I1E:";

:the lasl digit lNlicker, Prass %7, A key 1o manually modify |

the cutput value.

When &-M=FMA&n, For manual alala unly no manual { automatic state switch.

23| Page



nexi hermal.

sttt neat mandgament

8.4 Parameter Setting

In bazic display status, press B and hold for about 2 sacands can access Field Parametar
Table. Press <4 can go o the nexi parameter; prass <] . %7 or A canmodify a parameler.
Press and hold <] can return to the previous parameter, Under parameter setting state, press
B key 2 seconds simultaneocusly can escape from-the parameter table, The instrument will

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

charge of the last parameler will not be saved.

In Figld Parametar Table, B 11l the last field parameler Loc appears. Selting Loc=800 and
than press <= can access function parameter Table Setling 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. thencanprass <] , % or A toadjustvalue, Press Y7 keyto decrease
the value, & keytoincrease the value, and <[ keyto move tothe digit expected to modify.
Keesppressing o of 2 | thespeedof decreasing or inscreasing value get quick. The range
of setpaint is batweean the parameter SPL and S3FPH. The default range is -88-894,

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 3V display
the given value, double-click B key lo switch to the culpul value display stale), pressthe <]
key, can be parformed to Bumpless switching between AUTO and MAN |

If the instrument works on Manual mode, its output valua can be increased or decreased by
prassing v kayand S keyunder basic display status.

8.7 Run/Hold only (for NTB413P)

In basic display siatus, if the program is in stoP status ["StoP” is alternately displayved 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 tha program.

If perameter "PAF" set F=1, usercan hold the 7 keyfor about 2 seconds, instrument will
changes to hold status and lower display window displays the "HolLd" symbol. If parametear
“PAF" set F=0, "Haold" status only can activate by parameter setting (Srun}.

Al Hold status, the program is still executing, and the process value iz controlled same as setl,
but tha timer stop warking, 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 lo fun program.

8.8 Stop

Press and hold the & key for about 2 seconds in the basic display status, until the lower
display window displays the "stoP" symbol, means the stoP operation |s executed now, when
program stopped, Umer will be reset and stop. Thisoperation farces the instrument Lo stop
running, meanwhile,the StEP number will reset to 1, nd control output is also stopped.

8.9 Auto Tuning

YWhan FUZZY +PID control maethod is chosan (CnfllL=FPIld}, the PID paramealers can be oblainad
by running auto-funing.

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-offl control, After 2-3 times of on-off action, the
Instrumant will obtain the eptimal control paramelar value:

If you want to escape from auto tuning status, press and hold the <] key for about 2 secands
until the "A1° parameler appear again, Change “At" from "on” (o "oFF", press < o confinm,
then the auto tuning process will be cancallad. (P.5, If parametar “rAie” activale and the
heating was running, then will stap the "At" until completed the heat up process. ) Ifthe
controller was applied on heat/cooling dual cutputl system, PID parameter need separate two
group to process auto tuning, When the controller was cooling control from ALLX, this time.can
enable auto luning to obtain P2, 12, d2.
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Moba 1: If the selpoint is different, the parameters ablaingd from avlo-tuning are possibla
different, 5o you'd better set setpoint to an often-used value or middle value first, and then
start auto-tuning. For the ovens with good heat preservalion, the-setpoint can be satal tha
highest applicable iemperature, Depending on the system, the auto-tuning fime can be from
several seconds to several hours.

Mota 3: Parameter HYS (on-off differential. control hysteresis) has influence on the accuracy
of auto-tuning. Genarally, smaller value of HY'S, will get higher precision of auto tuning result.
Too large value of HYS, will made the controller oul of control; 56, HYS is recommended lo be
2.4,

Moted: NTB4™ serias instrumant has tha function of self-adaptation. |tiz able Lo fearn the
process while working. he control effect at the first run affer auto tuning is probably not perfect,
bul excellent control result will be obtained after a pariod of lime because of salf-adaptation.

9.Parameter list and function

8.1 Field parameter

In the basic display state, press and hold B key 2 seconds, Enter the field parameters
Through the definition of FP field parameters, You can select 8 parameters as field parameters in the
Figld parameters.

Code Mame Description i Selting
| Range |
SIEFP Current indicating the currently executing program segment :
axaculion number.
Frogram | Modify this parameter, the program will immediately jump,

segmant forexample: tha current SIEP=3, reprezent the program

(applicable | The runsto the third segment. If you set StEP=8, the
only to program immediately jumps to the eighth segment

MTE418P) |execution,
The settings range for SIEP Iz limited by Prgd and Prg,
examplie:Prgd=8, Prg=2, and s0 on The pragram is
divided into.8 curves, How the program performs secand
curvas, Now the program executes the 2 curve, execuled
by the 11-20 segment program, and the StEF set range is.
limited 1o 11-20, and Alter the instrument is stopped
runming (S3toF ], the StEP is automatically setto 11.
Another example: Prgd=0, Prg=0, Pr&n=80. than the
program does nol group, then StEP settings range 1-80,
andAfter the instrument is stopped running (StoP), the
StEP is automatically sat to 1.

Pris Curve group | Display the currently executing curve group number,
number When Prgd set curve grouping, you can program multiple
(applicable curves fo deal with different technology to be Seeking, by
Ell'l|'!||' to ch l'.'l'l.‘.I5-|l'|g this parameler (o ehooss (o perrnrm the appropriate

NTE4189R) |Surve.
! The Pris setting ranga is limited by the PrGd parametér:

When Prizd = 0, the program is nol grouped, PrG can nol be
gsel, PrGis fized at O

When PriEd = 4, the program is forcibly divided into 4 groups
of curves, Pri selling range is 1-4.

When Prizd = B, the program is forcibly divided inte 8 groups
of curves, PrG seiting rangeis 1-8.

When Prizdis forced (o group, You can pre program a number
of different groups of curves,

Then by setling Pri you can quickly and easily choose to
axecuta the appropriate curva.

Forexample: PrGd = 4 'Priz = 2, then the program is forced
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250 | Section setting

sacond curve (ia, to implement the procedures in paragraphs
21-40},When the controller iImplement slop after, StEP s
automatically set as the start of the Znd curve (ie, 21 sieps)

For exam |:I-|.E!"- the current Eegmenli sathng'lime is 25

inta four groups of curves, the current implementation of the

LOS | Fassword lock

10.0 time and minute; and the already running time is 10 minute.
already run
limelapplicable
only to
MNTE419P)
PIDn | PID paramater | indicating the currently running PID paramatar group
group number | number,
(applicable | This parameter cannot be modified and can only be
anly to defined programmaticaliy,
MNTE419P)
Custom field | maximum 8 field parameters can ba defined by FP1 ~ FPS8
parameters | (The defined paramaters will ba transferred from the

function parameters or control parameters to the field
paramatar )

Set the LOC=800 and then press the <+ key to enter the
funclion parameters.Setthe LOC=801 and then press the

<= key toenter the controf paramaters.

9.2 Function paramater
In the field parameters sel Loc=B00.Then press the <= key 1o enlar the function paramaters

Coda Mama

HIAL High limit alarm

T Loal " Low limit alarm

HdAL | Deviation high
alarm

LdAL | Deviation low
alarm

Lbd L Conbral loop
braak off f
ehorfed

Alarm

Description

Alarm onwhen PY=HIAL

Alarm off when PV<HIAL-AHYS,

When the value set to Max. will disable this functian
Alarm ouipul action can be defined by parameter ALtd,
Alarm on when PV<LoAL;

Alarm off when PV>LoAL+AHYS

When the value sel to Min. will disable this function
Alarm on when PV-SV>HdAL;

Blarm ofl when PY-SV<HdAL-AHYS

When the valus set to Max. will disable this function
Alarm onwhen PY-SV=LdaL: Alarm off when PAV-
SW=LdAL+AHYS

When the valua set to Min. will disable this function HdAL
and LdAL can also be-used as high limil and fow Timit
alarms when needed_{Reler 1o the dezcriplion of
parameler 3500

When the instrument control output is equal to otl or ofH,
and the continuous ime is greater than LBA setting ima,
And the PV measurement does not exceed 2 °C change,
then-determine the control loop failure, the output alarm.
When LBA =0, cancel the LBAAlarm function.

Setting
Rangs
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Altd | Alarmoulput | The number of bits of ALtd represents the output port, the |

definition | units represents AL1, the lens represenis ALZ, the
hundreds represents AUX, The value ofeach bitD ~ 9
| represents the different alarm function selection, 0
!mpra-aartlﬁ no alarm output, 1, 2.3, 4,5 6,7, 8.8
| respectively represents to HIAL LoAL HdAL LdAL,
[HIAL+LoAL { withinthe area } HdAL+LdAL { within the
{area’) . HIAL+LoAL { Oulside the'area §} . HdAL+LdAL

[ ODutside the-area j LBA.

| Aud=|_]‘_|
ALY AL2 ALA

emply

Representative alarm

. funciion paramelers

b=

Closing the alarm function
HIAL{High limit alarm)
LoAl|{Low limit alarm)
HdAL{Deviation high alarm}
LdAL{Deviation low alarm)
HIAL+LoAL{Outside the area)
HdAL+LdAL{Duiside the area)
HIAL+LoAL {within tha area)
HdaL+LdAL(wiihin ihe area)
LBA[Control lodp sharad Alarm)

||~ oo e | GRS =

| Far exampie:
[ ALd=501,

It imgicates that theHigh limét alarm s output from the AL port, |
[ALZ port has no alarm oulput,
| HiaL and LoAL are all cutpul by AUX port, and can realize
| wilthin the area High-Low limit alarm.

' AHYS Alarm ' Avoid frequent alarm on-off action because of the
| hysteresis | fluctuation of PV
Adan AlarmOM | Alarm ON action delay, unitis seconds When Adon=0, will
delay | ng alarm ON delay function.
AdoF Alarm OFF | Alarm OFF action delay, unit is seconds, When AdoF =0,
dalay Iwill na alarm OFF delay funclion.

Adt Alarm dalay | 0: noalarm delay function.
definition 1:AL 1 afarm output has delay.
| 2:ALZ alarm output has delay.
| 3AUE alarm autput has delay.
| 4 emply
| S:ALT, ALZ alarm oulput has delay.
| B-empty

| 7:AL1 AL, AUX alarm output has delay,

ALL Definition of  When the alarm self - lock takes effect, the alarm output
atarm self fock | remains self - locking. no matter how the measured value
| changes. When the maasured value does not conform to
(the alarm condifion, the power supply is reopenad, and
| the alarm will be lifted,
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0: no alarm-a_a]ﬁtﬁklng function.
1:AL1 alarm has self lock,
2:ALZ alarm has self lock,
F:AUX alarm has self lock.
4:ampty.
5:AL1, AL2 alarm has self lock.
Bramply.
_ _ TALTALZ, -ﬁ.'l.lxplal_'m has self lock.
ALE Definition of | When Power start, if the happen first alarm will ba
Firgtalarm | exemption.
exemptions | 0: No First alarm exemptions function,
1: HIAL has First alarm exemplions.
2. LoAL has First alarm exempticns.
3: HdAL has First alarm axemptions.
4: LdAL has First alarm exemptions.
B HIAL, LoAL has First alarm exemptions.
B: HdAL, LdAL has First alarm exemptions.
7:HIAL. LoAL, HdAL, LdAL has First alarm exemptions.
Imput e
™ | spacification || Mt | _ Imputspec | int | Inpulspes
Code 0 K (-50.0=+1300°C) 18 J(0=300.00°C ).
1 3 20 Cus0
2 F 21 |[PEIOO (-200.8-+800.0
3 T e
4 E 22 | PUOO (- 100~+300.00
5 J | L. |
5 B 25 0=75mY
[ N B O-801{
B WHReI-WReZS5 o7 O=40043
a WReS-WRe26 2a O=20my
10 | Special custom Input 75 O=100my
specification 30 I D-60mvy
42 | FZradiationtype | 31 B VA
p}rrﬂmt&r 32 ﬂlz_1u
15 | 4=-Z0mA (Installed 14 | 33 1=5% (4-20mA}
modulein MIO) 24 0~5Y (0-20mA}
168 | O0~20mA {installed 14 as -20-+20mVY
. madule in Ml?_:n 38 | -11:I-é_l-_-+1ﬁ{i-m‘l.r
17 K { 0=-300.00°C ) 37 = Sh=r By
dp Cisplay Four formats (0, 0.0, 0. 00, D.000) are selecltable
Resglution Note 1. For thermocouples or RTD input, only O or
0.0 is selectable, and the internal resolution is 0. 1.
When S type thermocouple is used, dPtis
recommendad o ba 0. If Inp= 17, 18 or 22, resolullon
will support display 0. O-or 0. 00
InL Signal scala | Define scale low limit of input. It is also the low limit
fow limit of ransmitter output (CntL=Pvtr or Sviry and light bar
display.
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InH Signal scale |Define scale high limil of input. L is also the high

high limit limit of retransmission output (CntL=Pwir or Svir] and
light bar display.
So Input Shift | 3c is used to shift input o compenzate the error

Adjustment caused by transducer, input signal, ar auto cold
junction compensation of thermogouple.
PV after compensation=P¥ before compensation +-5c
It Is ganerally sel o 0. The incorrecl satting will
cause measuremeni inaccurate.

inF | PV input filter | The value of InFt will determine the ability of filtering
nolse.
When a large value iz zet. the measurement Input is
stabilized but the response speed is slow. Generally,
it can be set to 1 1o 3.
Il great interference exists, than you can incraase
parameter “InF" gradually to make momentary
fluctuation of measured value less than 2 fo 5.
When the instrument is being melrological verifiad,

“InF* 8 ¢an be set to 0 or 1 to shorten the response

I | — fime.
du temperature | %C: Centigrade.
unit *F: Fahrenheit degraa,
thermocouples and RTDs only

rsPL Signal scale | Use the External input 3V set valueg function to define the
low limil far | lower limil of the signal scala,
External input | Use the position proportional output function to define the
SV selvalue |lower limit of the valve position leadback signal, This
parameter can be set automatically by the valve auto-
tuning functian.

rSPH Signal scale | Usea the Exlernal input SV sel value funclion to daline tha

high limit for | high limit of the signal scale

External inpul | Use the position proportional oulpul lunction te defina tha

SV setvalue | high limit of the valve position feedback signal, This
parameler can be zat automatically by the valve auto-
tuning function.
WARNING: Valve positionauto-luning valuas Do not
maodify rSPH and rSPL parameters unless you-are.a

prefessional.
Adrs | Communication |Inthe same communication line, different instrument
address zhould be set to different address,
bES Baud rate bPS parameter defines the communication baud rata,

which can be defined as the range of 1200~ 19200bit / 5
(18.2K). When the COM position is not used for the
communication function, the COMM port function can be
set by the bPS parameter as the PV retransmission
oubput function;

bPS = 3, the CTOMM port as 0 — 20maA PV measurad valua
retransmission cutput function,

bPS =4, the COMM port as 4 — 20mA PV measurad vaiua
retransmizssion culput function,
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| PAr | Communication  nonE:Ne verification
verification | gdd:Odd number verification
EVEn:Even number verification

CaMM | Communication FBUS: instrumant communication pratocal far FTEBUS,

protocol MBUS: instrument communication protocol for MODBLUS
Evt Eventinput  When 12 module was installed, the meter have following
Iypa functions.

nonkE : Disable eventinput funclion.

| reSt : Run/ Stop switching function. Connectad in short
time, start to running program, keep connect more than 2
sac, program switch to stop.

| 3P1.2 : Switching between zetpoint 1 and setpoint & when
use FT2418 or PrEn=0 ai FT3418F. MID in open stalus,

| SW=3P1, whan MIO in cloge stalus, SV=5P2.

Pid2 : Switching 1st PID and 2nd PID. When use as single
direction control, MIO in open status, P, |, d and CP was
active, when MIC inclose siatus, P2, 12, d2 and CPZ was
| aclive.

S5Co Advanced | SS5Coisused toselact advanced function, The value of AF
system code | g calculated as below:
AF=A=T+B=2 +Cxd +DuB+Ex16+F =32+ GxGd+H=128
A=, Normal application on HIAL and LoAL,
A=1, HIAL AND LoAL will become to deviation high alarm
and Deviation low alarm,
B=0, HdAL and LdAL work as deviation high and low limit
alarms;
B=1, HdAL and LdAL work as high and low limit alarms,
and the instrument can have two groups of high and law
limit alarms.
| C=0, Alarm and conirol hysieresis work as unilateral
hysterasis;
C=1, Az bilateral hysteresis.
D=0,The SV sel value |z set by the instrument panal
aperation;
D=1 The 5V set value is external input and the external
inpul signal is from the 5V inpul.
E=0,The External input 3V sel valus signal is 1-5Y,;
E=1,Tha Exlernal inpul 5V sel valua signal is 0-5V.
F=0,The transmil output is defined scale with InL/nH;
| F=1,The transmil output is defined scala with FSPLIrSPH.
|G =0, normal input mode,
|G = 1, linearinput signal for rooting processing.
| H=0, Fine control mode; internal control resolution was

demaonstration’s 10 times. When on linear input mode,
biggest dizplay value iz 3200 units;

H=1, Wide range display mode, This mode is selected
when the inear inpul reguires a maximum display value
| greater than 3200,

opL | Lowlimil of SV | Minimum value that 3V |2 allowead to be.
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_s-i:'H Upper limit af | Maxinﬁﬁn value that E"u’ iz allowed to be.
SV |

=P Setpoint1 | For FT3419 meter or FT3419P parameters PrSn=0or 1,
| narmally Given value SV=5P1,

SP2 Setpoint2 | For FT3419 meter or FT3419P parameters Prsn=0or 1
i When |2 module installed. in MIO position, SP1 and SP2
[ zan be switched by an external switch. If the swilch is off,

| SV=5P1: fthe switch is on, SV=5P2.

Pant Frogram run | Cont : Continue fo run the program from the original break
made aftér | paoint. If STOP STATUS was activated before power cul,
power restart | then it {the program) will keep stop status after power
{applicable | restart.
anly o | StoP : Stop the program afler power resiart

NTE419P) | runi:Startlo run the program from step 1 unless the
[instrument was in "stop” state before power cut.
| dASE: f these have devialion alarm after power resuma,
| then stop the program, otherwise, continue run the
| program from the original break point.
i HobLd : Goinlo HOLD state after power on. Ifitisin SioP
| state before power cul, then keep in StoP State after

| power on.
FEYS ' Program IThE PSYS pa;ametar is used to salect the program conirol '
Running mode | function, which 2 calculated as follows:
{applicable PSYS =Ax1+ Bx2+ Cxd + DxB + Ex16 + Fx32
anly to [ When

NT8418F) | A=0, Disenable ready (rdy) function;
| A&=1, Enable ready (rdy} function.
| B=0, Ramp mode;
| B=1, Soak mode,
i C=0, Time unitin Minute, the range is 0.1=3200;
[ C=1, Time unit in Hour, the range 15013200,
| D=0, Disahle PV start up function:
(D=1, Enable PY start up function
| E=0, When work as praogram generator. uppar windows
| dizplay PV;
| E=1, When work as program generator, upper windows
| dizplay the current step.
| F =0, the standard operating mode:;
| F =1, the pragram running RUN operation will enter the

 pause slate.
PrGd Frogram ' When _Prgdﬂl:}. no grouping.
grouping
definition | When the Prgd=4 is divided into 4 curves, each grouphas
(applicable | 20 segments program ,

anly to | 5P1-20 zegment procedures for the 1 curve group,
NT8418F) | spP21-40 segment procedures for the 2 curve group,
| 5P41-60 segment procedures for the 3 curve group,
| SP61-80 segment procedures for the 4 curve group.

| When the Prgd=8 s divided inlo 8 curves, each group has
| 10 segments program,
! SP1-10 segment procedures for the 1 curve group,
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SP11-20 segment procedures for the 2 curve group,
S5P21-30 segmenl procedures for the 3 curve group,
- 53P31-40 segment procedures for the 4 curve group,
- 5P41-50 segment procedures for the b curve group,
' 5P51-60 segment procedures for the & curve group,
SPE1-TO segment procedures for the T curve group,
SPT1-80 segment procedures for the B curve group.

PrSn | No. of Program When Prgd=0, PrSn to define the number of program in

step usa,
japplicable  PrSn= 0: disable the program running mode, then FT819P
only to will same as NTE419, meanwhile, can sal the parameler

MT8418P)  “rAte” to limit the ramp time. _
Frno=1~80: MT2419P warking as normal programmable
controller.

When Prgd=4 ar 8, the PrSn is fixed to 80.

LoC2 Farameter  Parameter waz protected by LoC2 (Parameler LOCK) o
Lock prevent setting error, The function was shown as balow:
+ - allow lo modify data or execule
X : notallow o modify data or exacule
Run, 3top, Hold, and Frogram Time & Temp. function just
for NTE419F only

‘Loc|  Field 8V |Program Step Shortout keys for
paramelars Time & Temp run, stopp. or hold
0 '».:. '».. - 1 ¥
9 + R o x
% = > % .,-.
3 J X X X
4 X 5 ol o1 |
% }-': 3 : | K.
g x 4 X X

Y Mo, 3 display - OFF:off MY function, MY only as a temperature unit

MY display.
A=M: automaltic ! manual contral will be displayed by MY,
SP-t: MV will display the current program remaining time /
block number.

FPi- Field .."I"ﬂu can select 8 parameters in the function parametars or
FFPa parameter  control parameters asfield parameters,
definitian Il thare are no or less than B lield parameters, the FP*

value can be set lonanE,
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8.3 Control parameter

In tha helu:l para melers, 5&! Loc=a01, Then press the <= ke-_r o enter the control param&ters

[ Code | ‘Mame 1

CniL | Conirol mode

onoF: on-off contral, For situation not reguiring high

Dﬂscrlp!mn Ea-t!!ng
Ranga

pracision

FPld: advanced artificial inteliigence FUZZY+PID contral,
PVtr: Transmit PV, The instrument works as a
lemperature re-transmitter.

SVir: Transmit SY. Theinsirumeni works program

ganearalaor.

HYS Control
Hysteresis

arEY | Acting method

Srun | Running Status |

A I Auto ! manual
Control
selection

i I::;r pmsslng the “th:l‘ from panel
OFF: no automatic / manual swlt::hing contral function,

HY S is used foron-off contrel to avoid frequant on-off
action of relay.

Forareverse acting (heating) system; when PY > 5Y,
output turns off; when PY<SV-HYS, outpul turns an

For a direct acting (cooling ) system, when PV<5V, output
turns ofl; whan

PV=3W+HYS, output turns on,

onr; Reverse acting. Increase in measured variable

causes a decrease in the output, such as heating control.
ond: Direct acting. Increase in measured variable causes
an Im:rnaau In the outpul, such as rufrlgaratlng control.

run: Control or program was running, "RUN" led lightan
StoP : Conlrol or program was slopped. Lower display
keep flashing "StoP” and "RUN" led light off,

Hold: This only functioned on FT34 18P, this will keeping
temperature when this HolLd was appeared. If the
parameter Pno=0{MNon timing limitalion mode), controlier
will functioning same at FT2419, if Pna=0 {in program
mode), and Srunwas set as "Hold”, means the timer stops
and the lempearature ramains; user can resume the timer

the instrumant for the aulomatic contral of the state:

Man: manually control the state, manually adjust the
putput of U T, and can switch fo automatic control.,

Auto: aulomatic contrel state, oUT oulpul delermined by
the Cntl decision after the decision,and can switch to
manual control.

FMAR: fixed manual control state, this mode prohibits the
direct operation from the front panel keys Changeto
aulomatic state.

At | Au-l._ﬁTunIng

[ oFF: Auto tuning function was off.

om: Active auto turning funclion 1o calculate the values
FoFF : Auto tuning function was off, cannol actlvata agaln

[ by pressing key fmm_qa mel

P | Proportional
band

{No.1 PID

parameter)

Praportional band in FPID control. Instead of percantage
of the measurement range, the unit is the same as PV.
Genarally, optimal P, |, D and CP can obtained by autg
tuning. They can also be manually inputted if you already

know the correct values.
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| Time of ntegral | Mo integral effect when =0
(Mo 1 PID
parameter)
d Time of Mo derivalive effect when d=0
Derivative
(No.1 PID
paramatar)
CpP Control period | Small value can improve control accuracy.
(Mo, 1 PID Faor S5R, thyristor of linear current cutpul, itis generally
parameter] |0.500 3 seconds.
For Raelay output or in a heating/refrigerating dual output
control systam, genarally 1210 40 seconds, because
amall value will cause the frequent on-off action of
machanical switch or frequant heating/refrigerating
switch, and shorten its service life. CPis recommeanded to |
be 1/5-1/10 of derivative time. (It should ba integar times
of 0.5 second)
When the parameter OUL or Aut = rELy, CP will be limited
tomora than 3 seconds_ Auto luning will automatically set
GP o suitable value considering bath control precision
and mechanical switch lomgewvity.
When the parameter Cnll = onoF, CP will used as timar (o
make delay lime 1o avaoid the power restart in shor perlod,
It suit for compressor protection.
If the oulput for the control valve, recommendad CP=3~15
saconds, taking into account the response speed and
| avoid the valveFreguent action,
k 4 -
P2 Praperlional | When the instrumenl uses The healing | cooling dual
band 2 output adjustment, it is used as a cold output proparticnal
(Mo.2 PID band,
parameter] | When NT8419P can be used as the second group of PID
proportional band.
[ Time of When the instrument uses the heating / cooling dual
nlegral 2 oulpul adjestmant, it s used as a cold outpol tirme of
(Mo 2 PID ntegral.
parameter) |When NT8418P can be used as the second group of PID
time af nlegral.,
' d2 Time of ‘When the instrument uses the keating / cooling dual
Derivative 2 | gutpul adjustmant, it is used as a cold oulpul fime of
(No.2PID | Derivative,
parametér) |\When NT8418P can b used as the second group of PID
fima of Darivative.
| 'Cp2 Coniral When the instrument uses the heating / cooling dual
period 2 output adjusiment, it is used as a-cold output control
(Mo 2 PID piariod. )
parameter] |When NTE419P can be used as the second group of PID
control period.
P3 Proporional |applicable only to NTE419P
biand 3
(Mo.3 PID
parameler)
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k3 Time of | applicable only to NTE419P
ntegral 3
(No. 3 PID
paramater]
d3 Time of applicable only to NT8419P
Darivative 3
[(Mo.3PID
parameter)
CP3 Conlrol applicable only to NTE418P
pariod 3
(Mo.3 PID
parameter)
ali Main cutput | &r: Cutput S5rdrive voltage or thyristor zero crossing
type trigger signal
rELy: Relay contact output
0-20: O-—-20m#A linear currant outpul.
4-20: 0~20mA linear currant pulpul.
PHA: Single-phase phase-shift autpul, PHAIs only for
50Hz power supply, and don’t supporl bidirectional control |
system.
MFEd: no feedback signal position proportional output,
direct contrel valve motor positive  reverse, Valve fravel
time defined by Vrll paramelers.
FEd: position feedback signal output, the valve travel time |
should ba mora than 10 seconds, Feedback signal input
| from:the 0=3%11=5Y input. Note: The External Input 3 sat
value function can no langer be used in this output mode.
FEAL: aulo-tuning valve position, the instrument will first
closa the valve will be feedback signal recarded in the
| r3PL parameters, and then fully open the valve memaory
valve feedback signal in the r5PH parameters, after
complation Automatically returns the FEd control mode.
Aut Auxiliary Ssr: Qutput S5r drive voltage or thyristor zero crossing
outpul tvpe. | trigger signal,
fasa rELy: Relay cantact output
refrigeration | 0-20: 0—-20mA linear current outpul.
aulput) 4-20: 0=20mA linear current outpul.
gt | Output iow limit [ 0~100%: OLIL is the minimum output of OUT in single
directional control system.
-1~-110%:; The instrument warks for a bidirectional
system, and has heating/refrigerating dual output, When
crEV=pnr or rbA, OUT (main oulpul) works for heating,
and ALLX [Auxiliary output) works for refrigerating.
When orEV=ond or dba, OUT works for refrigerating, and
ALK works for heating.
Ina bidirectional system, OIL for define the limitation of
maximum coocling output. So, when the OtL=-100%,
| means nao limitation on cooling output. If set OIL=-110%, it
can made current outpul excess 10% on maximum oulput.
Whan tha output type is S5R output ar relay output,
maximum of cooling output should not el more than
100%
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When the measured value PV is less than otEr, otH limits

the maximum output value of the main outputioli), and
when PV is greatar than olEr, the system correction output
upper limit iz 100%:;

In the non-feedback position proportional output (when
aldt =nFEd), if olH |5 less than 100, the Controller Auto
Tuming the valve pasition at power-on, If otH =100, the
Conbroller Auto Tuning the valve position when the output
iz 0% and 100% ., Can shorten the power on time. otH
5aitmg mu sl be graaler than r.-IL

i ﬂeﬁne 5 the lra vel l|lTIE' ::uf The '-'ﬂ Iv& rntal ion wh E!f-'l. t-t-m :

metar is the pasition proportional conbral output,
Ifthereis a valve feedback signal, the instrument will
automalically selact the valve control signal according to
Writ's setting

Of the hystaresis, the sharter the fravel time, the greater
the hysteresiz, the valve positioning accuracy will be
reduced,

When using a valveless feedback signal mode or valve
feedback signal to generate an Outrange

malfunction, The Instrument will be based on Stri fraveal
time comparizon output to delerming the valve molor
action time.

atEr

Wark range of
OPH

When PV<olEr, the upper limit of OUTP Iz OPH; when
PV=plEr, the upper limit of QUTPF is 100%.,

Forexample, to avoid that the lemperature raises too
quickly, under 150°C, a heater can work only under 30% of

power, then we can sat otEr=150, D{“GJ OtH=30 (%)

rite

limit
lapplicable
anly o
NT2419P)

Once rAte was set, if PV<SV when program siart, the first
slap of ramp slope will limited by rAte value until the
temperature reach the first 3V , under thiz limitation, the
RUN lamp will keep flashing.

For Ramp moda. rAte had affect on first steponly.

F::ur Soak made, rAte had effect on each step,

10. Additional Remarks of Special Functions

10.1 Alarm delay
Alarm delay 15 a time delay setting far the alarm autput, as shown in the diagram.
When powered-on alarm delay is alzo effective.

PY Alarm hysteresis
Alarm setting e 4
T :—\—|_|—r__
f : !
1 i
| ]
: 1O delay i
fima =
|1—+ [ ——
Alarm state ! "OFF delayl
Thmim
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10.2 LBA Control loop break off f shorted Alarm

When the control cutput becomes otH or ofl At each interval LBA set time as a unit to manitar
of changeés in the PV value According to the amount of change to detarming whathar thera iz
any abnormal control circuit. The time unit of LBA is second and by AL alarm,

The following conditions for the alarm status:

12 When orEV is onr Revarse action: When the control output af the instrumeant cantinues to be
otH, the increase of the measured value (PY) within the setting time of LBA iz less than tha

change of LBA judgmenl {2°%C).

WhenorEY is ond is pesitive: When the instrument control output continues to ofH, the
measured value (PV) decreases less than LBA judgment range (2°C) within the setting time of
LEA

& orEV is onr Inverse operation: When the instrument control output continues for ofl, the
measured value (PV) decreases less than the LBA judgment range (2°C) within the setting tima
of LBA.

WhenorEY |5 ond 2 in positive operation: When the instrument control output comtinues to
olL, the measured value (PV) rises less than LBA judgmenl range (2°C) within the setling lima
of LBA.

10.3 First alarm exemptions

sometimes the fault alarm may cccur al the beginning of power on.ln a heating system, at the
beginning of power on, its temperature is much lower than the set paint. If low limit and
deviation low limit are set and the alarm conditions are satisfied, the instrument should alarm,
but thera is no prablem in the system. Contrarily, in an refrigerating system, the unnecessary
high limitor deviation high limit alarm may occcur at the beginning of power on. Therefore,
MTB4** instruments affer the function of alarm blocking at the beginning of power an. When
ALE is setio 1~7, the corresponding low or high alarms are blocked until the alarm condition
first clears. If thealarm condition is satisfied again, the alarm will wark.

10.4 Single-phase phase-shift trigger output

Whan OUL is setto PHA, installing a K5 or KB modula in OUT slot can single-phase phase-shifi
triggera TEIAC or 2 inverse parallel SCRs. It can continugusly adjust heating power by control
the conduction angla of thyristar. With non-linear power adjustmant according Lo tha
characters of sinewave, it can get ideal control. The trigger adopts self-synchronizing
technology, soil canalso work even when the power supplies of the instrument and the heater
are different. Phase-shift trigger has high interference to the electric power, so user should
pay attention to the anti-interference abilily of other machines in the system. Now the K5 or K&
module can beonly used in S0Hz power supply

10.5 Setpoints switch

If am 12 module is installed in MIO slot. Usercan connectexternal on off switch to realize some
conbral function. Sel Evt = rust, can swilching program run and stop. For NT8419, or NTB419P
when its PrBn=0, sat Evt = 8P1.2, can switching between setpoint 1 and setpoint 2.

10.6 Communication function

5 or 52 module can be installed at COMM slot to communicate with a computer. The
instrument can be controlled by computer. NT84"* instruments can be connected to the
computer through RS485 or R5232 or USB communication port. Evary communication part of
a computer can connect up to 60 NT84°" instruments, or B0 NT84*" instruments |f a repeater is
installed. A computer with 2 communication ports can connect up ta 160 instruments. Please
note that every instrument connecting to the same communication line should be setto a
unigue communication address. If the numbear of instrument are enough, 2. or more compulars
can be used and a local network can be set up,
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Mi84 ** supportinternational standard industrial field bus protocol Modbus communication
protocol and FTbus TMCON company s standard communication protocol, And with no
authentication or odd and even verification oplions Making the instrument has a wide range of
compatibility.

10.7 Temperature re-transmitter { Program generator / Manual current output
Besides FUZZY +PID .and on-off control, if the cutput iz defined as current output, tha
instrument can also retransmit PY {process value) or 3Y (selpoint) intolingar current and
autput from QUTpart , The precision of current outputis 0.2%FS. Base an that ability, NTB419
can become temperature re-transmitter and NTE419P can become program generalor

The corresponding parameters are set as below;

When CntL=Pvir, PV is retransmitted to linear current, the instrument works as temperature
re-transmittar.

When CntL=3vir, 3V is transmitted and outpuited, and the instrument works as manual current
cutput contraller{NT84 19) or prodram generator{NT8418) ,

OUtis used to choose output type, generally 4-—-20mA or 0—20mA output.

Paramealer Int, InL, InH. and Sc are used for selecting input specification, satling low limit or
high limit of PV and adjusting input.

For example, in order ta retransmit tamperatura read from K thermaocouple, rangs 0~4007, to
current 4—20mA, the parameters are set as below: Int=0, InL=0.0, InH=400.0, OUt=4~20, and
X linear current module is installed in OUT slot, When the temperature is less than or equal fo
0'C, the oulpul 15 4maA. Whan the temparature equals 1o 40070 the oulpul is 20mA.

11. Further description for the operation of NTE419P series instrument
FT3419P program type lemperature conlraller iz used in the application whare the setpoint
should be changed automatically with the time. It provides 50 segments program control which
can be setin any slope and the function of jump, run, hold and stop can also be setin the
program. Measuremant startup function, preparation function and power-cul/powér-rasume
event handling modes also provided.

11.1 Concepts and functions Program

StEP:

The No. of the program Step can be defined from 1 to 50, and the current Step isthaé program
Step being executing.

StEP time:
Tatal run time of the pragram step. The unit is minute and the availabla value range from 1 to

9089

Running time:
The Time of current Step has run. As the running time reaches the Step time, the program will
jump to the next Step automatically.

Jump:
Theprogram can jump to any other steps inthe range of 1 to 50 automatically as you
programmed in the program Step, and realize cycle conftrol

Run/Hold:

When program iz in the running status, Uimer works, and sel point value changes according o
the presetcurve. When program is in the holding status, timer stops, and set point remains to
make temperature hold also. The holding operation can be programmed into the program step.

Stop:
When the slop operation is-activated, the program will slop, running time will be clear, evant
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output switch will reset and the output control will stop outpul. If runoperation is aciivatad
when instrument is in the stop status, the program will 2tart-up and run again from the sel step
o, The stop function can be programmed into the program Step. The stop operation can also
be performed manually at any time. {Afler slop operation is done, the step no. will be satto 1,
but user can modify it again). If the program ram the last step of "Pran”, program will stop
automatically,

Power cut/rezsume event handling:
There are 5 events handling method selectable for power resume after power cut off, Please
refar to parameter Pont

PV startup and PV preparation function (rdy function) :

Al the beginning of starting a program, resuming a program after power cut or continuing to run
a program after it is just modified, the PV {process value) are often quite different from the set
point. PY startup function and PY preparation function can make PV and set point consistent,
and avoid unexpected result. When PV startup function enabled, the instrument will adjust the
running time avtomaltically to make the expacle d sel poinl is the same as the current PY.

Far example, the program is set that the temperature will be raised from 25°C to 625°C in 600
minutes: But the current PV is 100°C, then the instrument will automatically te run this program

start from 75 minutes, thal mean changed the tamperature raizged from 100°C to 825°C In 525
minutes (BO0-75) min.

Al the above situation{PV=100, S¥=25, firsl step 3V), when PY preparation function is enable,
the alarm function will be blocked at that time, and PV will be adjusted to approach SV until the
deviation alarm condition is released (PY s batween SV-LdAL and SW+HdAL). Afler daviation
alarm was off, the controller staris to run the program again, Preparation function {rdy
Function) |s halpful to keep the integrity of the program. bul it will prolang the program tima
because the start of the program is postponed,

PV slarlup function |s prior o PY preparation function. If both function are enabled, the systam
apply PV starfup first, if PV startup function works, PV preparation function will not be
activated.

Curve fitting:

Curve fitting is adopted as a kind of control technology for NT8419P series instrumeant. As
controlied process ofien has lag time in system response, by the way of curve fitting the
instrument will smooth the turning point of the linear healing-up, cooling-down and constant
temperature curves automatically. The degree of the smooth is relevant with thesystem’s lag
Ume L {1=d+=CP) ; the longer of the lag bme, the curve will mora smooth. On the oppasite tha
smooth function will be weaker. Generally the shorter of the process lag time (such as
temperature inertia), the batter of the program cantrol on affect, By the way of the curve fitling
lo-deal with the program curves, will avoid avershoot. Note: The characteristic of the curve
fitting will force the program control to generate fixed negative deviation during thea lingar
heating-up and fixed positive deviation during the linear cooling-down, the deviation is direct
proportional ta the lag time and the speed of heating-up {cooling-down). This phenomenon is
normal.

11.2 Programming and operation (For NTB419P only)

11.2.1 Ramp Mode(PSYS : B=0)

Proagramming of instrument has uniform format of temparature-lime-temparature, which
means temperature "A"{SP 1), passed Time "A"{t01), then reached Temperature "B8°(SF 2).
The unit'of temperalure set i£°C and the unil of time zel is minuta. The following exampla
includes 5 steps, which is linear temperature heating up, constant tamperature, linear
temperature cooling down, jump cycling, ready, Hold..
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SIEP1: SP 1=100, t-1=-0.1, adopls No.1 PID paramalaers to conlrol;

StEP2: 5FP.2=100, 1-2=30.0 Start linear temperature heating up from 100°C, and the time
needed 30 minutes o reach SP 2(400 degree),

SIEP3: SP 3=400 , 1-2=60.0 Temperatura raizad 1o 400°C, slope of raising curve is
10*C/minute, The program take 60 minutes to raise temperalure to 3P3 (400 degrea). [ means
kaep the zame temperaturein 60 minutes.

SIEP4: SP 4=400 , 1-4=120.0 This iz the step for temperature cooling down, slope of cooling
curve is 2°C/minute, and the time needed iz 120 minutes to reach SP4 (160 degreea),

SHEPS: SP 5=160 , 1-5=0.0 When temperature reached 160°C |, the program get in Hold state. T
need go to next step, it needed operator to executed the "mun” for next siep

S{EP&: SP 6=160 , t-6=-1.0 Jump to StEP1 to start from beginning,

Inthis example, it is assumed that the deviation high alarm is set to 5"C. Bacause the
temperature of StEP 5is 160°C, and the temperature of 5tEF1 is 100°C, when praogram jumps
from SHEP & to StEP 1, the program will change to preparation state at first(if preparation mode
“rdy” was enabled), i.e;, Control the temperatura until the deviation between setpoint and PY
is

less than deviation high alarm value. After temperature is conirolied to 105°C, the program

will be started from StEP 1. and run the above steps again. The temperature cantral drawing
was shown below,

Alarm 1 alam on
Temp# nlarm ofi alurm ali
1]
2 constant 1amp. segman i
400 Jecokinwn aagmant
& hoid HEWHM\ crcle Irom slap 1
164 1
100 1. bringip segment
i 4. |ume ARG AT prepanation GRgmen
0 e T i limirg ‘_

-

|‘-3ﬂ~+— Eﬂ—-+ 120 ; Time {min})

11.2.2 Soak mode(PSYS : B=1)

Suitable for the process which does not need to establish the temperalura slope, can simplify
the programming and more effective. Each step also can sel parameter “rate” to defing
lemperature raise slope, if "rAte=0" raizing speed will sef lo maximum. Because cannol know
the actual time which spend on lemperature raising. usercan enable “rdy” function to ensure
the correct scak time,

11.2.3 Set the given value and time of the program

Each program includes a given value and time the given value indicates the temperature value
lo be controlled, time in besides regard az running lime, there are-spacial contral Tunctions,
when i is positive the value reprasents the running time, when t is negative value represents a
jump + command, The meaning is as follows:

Thescope of 1:-122.0-3200

-XX=0.1 - 3200 represents the run time value

I-XX=00--01=-122 0 represenls a jump + command
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i's command:

0.0, represents that the controller enters the hold running state (Hol.d) in this stage. and the
program is suspended here and staps the iming.

-121.0, the program executes the 310P operation and enters a stop state
- XX .1, represents thal firsi group of PID parameters are specified
-XXX.2, represents that second group of PID parameters are specified

<X X3, represants that third group of PID parameters are specified
-wEx 4, represenisthe AL action

-mEX.5 rapresents the release of A1

-m XX 6, represents the aclion of AL1T and Al2

. T, represents the release of AL1 and AlZ

Forexample, ift- 1 =-0.1 iz set, the first group of PID parameters will be execuled and the
FIDn parameter will be setf to 1 automatically when running to the first-stage program,

For amother example, setting i- T = -11.2 means that when running reaches the programin the
Tihvstage, it will jump to the 11th stage to execute and specify the second group of PID
parametars, and the PIDn parameter will be setto 2 automatically.

Forexample: Sett- 5= -1.4, whichmeans that when running to the fifth-stage program, AL1
action and jumps to the first-stage running.

Mote: In addition to the implementation of the operation or switch on the power to meet the
jumrp segment can continue Lo jump to run in the program run to allow up to 2 conseculive
Jumps,; continuous 3 or more jumps the program automatically suspended execulion {That is,
the instrument automatically inserts a suspend operation for three consecutive jumps), an
extarnal running oparation i required to release the suspanded state. Nota that if the jump
segment is itself (for example, 1-6 = -6), the pause state will not be able to be released becauze
guch a segment is meaningless:

Multi-group PID application case:

aF 1 =any value, t1=<0,1, the next paragraph, specify the first group of PID parameiers
(PIDn parameters automatically 1);

5P 2=100,12=30.0at 100 °C, the linear temperatura was raisaed to 5P 3, the temparalure
rising time was 30 minutes and the tempearature rising rate was 10 °C / minule;
SP3=400,13=60.0, Reach 400 degrees and keep warm for 60 minules,

2P 4 =400,14 =-0.2, the naxt paragraph, specify the second group of PID paramatars (S1Dn
paramalaers automatically 2);

5P 5 =400,15= 80, heated to 800 *C at 400 °C {or B0 minutas and heated al a rate of 5 T/ min;
SPE=B00,16=120.0, Reach BOO degrees and keap warm for 120 minutes:

SPT =800, 17 =-0.3, conlinue 1o the next paragraph, specify the third group of PID parametars
(PIDn paramaters automalically 3);

SpB =800, 18 =60.0, 800 *C to 1220 °C, the haating tima is 60 minutes, the heating rata is 7 °C/
friir;

SP8=1220,19=60, Reach 1200 degreas and keep warm for 60 minules;

SP10=1220, 110 =-1.4, AL1 alarm action (tha alarm delay function can be used lo close the
alarm after tha alarm action), and jump o the first paragraph af the implemeant, from scratch
|oop bor Fun.
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sttt neat mandgament

11.2.4 Auto Tuning procedure setting method:

For example: Auto Tuning for first group of PID parametars, Auto Tuning targat valua 400°C:
ZP1 =any value, 1 1 =-0.1, the nexl paragraph, spacily the first group PID;

SP 2 =400, 1 2 = 0.0, sell-tuning target value 400°C, After the end of the aulo tuming, enters tha
kesp warm,

Again For example: Aute Tuning for second group of PID parameters, Auto Tuning target value
g0a°c;

SP 1 =any value, L 1 =-0.7, the nexl paragraph, specily the second group PID;

SP 2=400, 1 2= 0.0, self-luning target value 400°C, Aflar the end of the aulo luning, enters tha
keep warm,

Mote: After setling the auto tuning program,when the temparatura of tha equipment |5 close o
room temparature, setling the At=0N will start aulo tuning.

11.2.5 In addition to setting PrGd to group multiple curves outside, you can also
uze the program layout method flexible grouping multiple curves:

MTE419P has the advanced function of flexibie program arrangement, Normaily, when lhe
program stops, the StEP will be automatically setto1. Thus if S1EP is not change to other
value. a program will start from siep!. If multipie curves are defined, the control can jump io
different curve by salling step 1 as jump sagmeant.

For example: There are three curves with the length of 3 steps represent three groups of
process parameter, they _

are separataly arranged on SIEP2-S{EP4, StEP5-StEPT, SIEPB-StEP10. Settings are as
follows:

I~ 1=-2.0 Execule the program of curve 1 (SIEP2-SIEP4)

t- 1=-5.0 Execule the program of curve 2 {StEPS-SIEPT)

1= 1=-8.0 Execule the program of curve 3 (StEP2-SIEFP10)

Mote: Can choose the curves by setting the value of SIEP*1-1" setto -2.0, -5.0 or -B.0 belore
the program starfup.
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12. APPENDIX-III INSTRUMENT COMMUNICATION PROTOCOL

Instrument Communication Protocol

NT Series Smart Thermostat / Regulator Communication Interface
Protocol Supports FTBUS and MODEBUS (FBUS / MBUS is selected by
setting the parameter COMM). MODBUS communication comes with 16-
bit sum correction code, reliable communication, and supports
1200,2400,4800,9600,19200 and other baud rates too. At 19200 baud
rate, The upper computer to access an instrument the average time of
only 20mS. The instrument allows up to 101 instruments to be connected
to a RS485 communication interface (In order to ensure reliable
communication, the number of meters more than 60 units, the need to
add an RS485 repeater).

1:Interface Specifications

NT series of instruments apply asynchronous serial communication
interface, and are RS485 compatible. The data structure is 1 start bit + 8
data bit (nonE / odd / even), parity bit (by setting the parameter PArl to
select the check digit None, Odd, Even), 1 or 2 stops Bit. The
communication baud rate are selectable from 1200 to 19200 bit/second,
(baud rate of 19200 when the need to configure high-speed optocoupler
communication module).

Instrument using multi-machine communication protocol, using
RS485 communication interface, you can 1 ~ 101 The instrument of the
station is connected to a communication interface at the same time.

The communication distance of RS485 can be longer than 1KM,
multiple instruments only need to communicate with the computer
through two lines. For the use of ordinary personal computer use the USB
serial converted output from the panel output.

According to RS485 standard, a communication line can only connect
maximum 32 of instruments or computers. Need to connect more
instruments, the need for repeaters, can also choose to use 1/2 or 1/4
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load chip communication interface to increase the number of instruments
can be connected. The current production of the instrument
communication interface using low load chip and a certain anti-lightning
and anti-static function, no repeaters can connect about 60 instruments.
The RS485 communication interfaces of instruments apply electric
isolation technology to separate the communication interface and the
other part of the instrument circuit. When an instrument can work, it
won’t affect other instruments. If there is any problem with
communication or with the computer, the instrument can still work well,
and can be operated by its front panel. 16-bit check code not only to
ensure data reliability, and to ensure that the communication is abnormal,
such as the network has the same address of the instrument or other
company products, the instrument and the computer can still work, will
not produce data chaos, So the use of instrumentation composed of
distributed control system with high reliability.

2: Communication Instruction:

Instructions and data of FT instruments are in hexadecimal structure.
After optimization, the instructions are condensed to two: one is reading,
another is writing. This is very simple but can full control the instrument.
The reading/writing instructions are as below:

READ : address code + 52H (82) + code of the parameter to be read + 0+ 0 +
CRC check code.

WRITE : address code + 43H(67) + code of the parameter to be written + LSB
of the value to be written + MSB of the value to be written +CRC
check code.

For example, Read PV value
Codeis : 010400000001 31CA
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12 3 4 5
Controller communication address Adrs.
Read instruction.
Parameter communication address, PV address is O0OH.
The number of parameters read (i.e. word length), 00 01 is to read a
parameter, if PV ~ ahys is read, then it is 6 parameters, then it is 00 06.
5. Check code, 0104 00 00 01 the verification code is 31 CA.

W e

Note: up to 10 parameters can be read at a time. If more parameters are read
at a time,
different refresh times can be set

For example, Write SV value
Code is : 01 06 00 00 00 96 09 A4
12 3 4 5
Controller communication address Adrs.
write instruction.
Parameter communication address, SV address is O0H.
To write a value, 00 96 is to write 150.
Check code, 01 06 00 00 00 96 the verification code is 09 A4.

W

Note: only one parameter can be written at a time

For example, Read SV value
Codeis : 010300000001 840a
12 3 4 5
Controller communication address Adrs.
Read instruction.
Parameter communication address, SV address is O0H.
The number of parameters read (i.e. word length), 00 01 is to read a
parameter.
5. Check code, 01 03 00 00 01 the verification code is 84 0Oa.

PwnN e

Note: up to 10 parameters can be read at a time. If more parameters are read
at a time, different refresh times can be set

Address code:
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Every instrument in the same communication line should have a unique
address which is from 0 to 100 one communication line can connect to up to
101 instruments. The instrument address is defined by parameter “AdrS”. The
internal use of two repeat 128 ~ 228 (hexadecimal 80H ~ E4H) between the
value to represent the address code, Since the number of more than 128 is
not commonly used (such as ASC mode protocol is usually only between 0 to
127 ), Thus reducing the ikelihood of a conflict between data and address
duplication. The instrument communication protocol specifies that the
address code is two identical bytes, the value is (instrument address + 80H).
For example: instrument parameters AdrS = 10 (hexadecimal number OAH,
OAH +80H = 8AH), then the instrument's address is expressed as:
8A 8AH
Parameter code:

The parameters of the instrument are represented by a parameter
code of an 8-bit binary number (one byte, written as hexadecimal number).
It indicates the name of the parameter to be read / written in the instruction.

Check the code: check code using 16-bit sum calibration method, which

read the instruction check code calculation method is:

Read the code of the parameter x 256 + 82 + AdrS

Write instructions the check code calculation method for the
following formula to do 16-bit binary addition calculated the
remainder (overflow part is not processed):

To write the parameter code x 256 +67 + to write the parameter value

+ AdrS
AdrS is the instrument address parameter value, the range is 0-100 (note not
to add 80H). CRC for the above number to do the binary 16-bit integer
addition after the remainder (overflow part of the deal), the remainder of 2
bytes, the low byte in the previous, high byte in the post. The parameter
values to be written are represented by 16-bit binary integers.
Return data: whether it is read or write, the instrument returns the following
10 bytes of data:
Measured value PV + setpoint SV + output value MV and alarm status + read
/ write parameter value + check code
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Which PV, SV and read the parameters of the value of each occupied
two bytes, representing a 16-bit binary signed complement integer, low byte
in the previous high byte after the integer can not represent the decimal
point, requiring the user in the host computer Processing; MV accounted for
a byte, according to 8-bit signed binary number format, the value range -110
~ +101, the alarm state accounted for a byte, check code accounted for 2
bytes, a total of 10 bytes.

Return Check Code: PV + SV + (Alarm Status * 256 + MV) + Parameter
Value + AdrS The remainder after addition by integer addition. When
calculating the check code, each of the two 8-bit bytes to form a 16-bit binary
integer for the addition, the number of overflows, the remainder as the check
code.

Alarm status: the use of binary code that the alarm signal, as follows:
Bit 0 is O, the upper limit alarm (HIAL) is not established, and the upper limit
alarm is established.
Bit 1 is 0, the lower limit alarm (LoAL) does not hold, and the lower limit
alarm is established.
Bit 2 is O Positive offset alarm (HdAL) does not hold, 1 is positive deviation
alarm set up.
Bit 3 is 0, the negative deviation alarm (LdAL) does not hold, and

a negative deviation alarm is established.

Bit 4 is O to enter the overrange alarm (orAL) does not hold, for the 1
input overrange alarm set up. Bit 5 is AL1 and 0 is active
Bit 6 is AL2 state, O is action
Bit 7 is 0 MIO representative no signal input, and 1 is representative MIO has
signal input.

"Table 1": Instrument readable(03H,52H) / written(06H,43H) parameter
code: (FT819 / 819P /3419 / 3419P/815/3415)

Parameter Parameter Description
Code
O0H(40001) SV (setpoint) Same unit as PV
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01H(40002) HIAL (High limit alarm) Same unit as PV

02H(40003) LoAL (Low limit alarm) Same unit as PV

03H(40004) HdAL (High deviation alarm) Same unit as PV

04H(40005) LdAL (Low deviation alarm) Same unit as PV

05H(40006) AHYS (Alarm hysteresis) Same unit as PV

06H(40007) CntL (Control mode) 0, ONOFF ; 1, APID; 2

nPID ; 3, PoP; 4,

SoP

07H(40008) P (Proportional band) Same unit as PV

08H(40009) | (Time of intergral) Second

09H(40010) d (Time of derivative) 0.1 second

0AH(40011) CP (Control Period) 0.1 second

0BH(40012) Int (Input Spec.) Refer to manual

OCH(40013) dP (Decimal point) 0->0,1->0.0,2->0.00, 3

->0.000.
If the return value is larger
than +128, it implies that
all PV and parameter
using the same unit
(including temperature
and linearsignal) have to
be divided by 10 and
round off to display.
E.g.when dPt=128+1=129
the 16-bit return PV and
related

parameters is 1000, the
actual display should be
10.0. If

dPt=1, the actual display
should be 100.0 ; This

parameter is writable but
itis no need to add 128.
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The range is 0~3.

ODH(40014) INL (Signal scale low limit) Same unit as PV
OEH(40015) INH (Signal scale high limit) Same unit as PV
OFH(40016) ALtd (Alarm allocation) Refer to manual
10H(40017) Sc (Input shift adjustment) Same unit as PV
11H(40018) Out(Main output type) 0, SSR; 1, rELy; 2, O-
20 ; 3, 4-204,PHA
12H(40019) OtL (Output low limit) %
13H(40020) Oth (Output high limit) %
14H(40021) SSCo (Advance function) Refer to manual
15H(40022) Instrument mode identity
16H(40023) AdrS
(Communication Address)
17H(40024) INF(PV input filter)
18H(40025)** | A-M (Auto/manual selection) | 0, MAN ; 1, Auto ; 2,
FMAn ; 3, OFF
19H(40026) Loc (Parameter Lock)
1AH(40027)** | MV (Manual output valve)
1BH(40028) Srun (Running Status) 0, run; 1, StoP; 2,
Hold
1CH(40029) HYS (Control Hysteresis) Same unit as PV
1DH(40030) At (Auto-tuning) 0, OFF; 1, on; 2;
FoFF
1EH(40031) SPL (Low limit of SV) Same unit as PV
1FH(40032) SPH (High limit of SV) Same unit as PV
20H(40033) du (Power frequency and 0, 0OC;1,0F;
temperature scale)
21H(40034) OtEr OPH (Work range Same unit as PV
of OPH)
22H(40035) OrEV (Acting method) 0, onr;1.ond
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23H(40036)** | MV(Window display selection) | 0, OFF : 1, A-M ; 2,

SP-T

*

24H(40037) Aut (Auxiliary output type) 0, SSR; 1, rELy; 2, O-
20 ; 3, 4-20

25H(40038) P2 (Second proportional band) | Same unit as PV

26H(40039) 12 (Second time of integral) Second

27H(40040) d2 (Second time of derivative) | 0.1 second

28H(40041) CP2 (Second control period) 0.1 second

29H(40042) EVt (Event input type) 0, OFF; 1, rUSt; 2,
SP1.2 ; 3, 2PId
2AH(40043)** | rAtE (Ramp Slope limit) Unit of PV/minute (
required process of unit)
2BH(40044)* | PrSn (No. of program step) Integer
2CH(40045)* | Pont(Program run mode 0, Cont; 1, StoP; 2,
after power restart) runl ; 3, dASt; 4,
Hold
2DH(40046)* | PSYS (Program running Refer to manual
mode)
2EH(40047)* | STEP (Program step no) Integer
2FH(40048)* | Time of program already 0.1 minute or 0.1 houir,
run depending on PAF
parameter
30H(40049)* | Event output status 0, Noeventoutput; 1

Event1 (AL1)
activated ; 2, AL2

activtated ; 3, ALl and
AL2 activated

31H(40050)** | OPrt (Time of soft start)

32H(40051)** | Vrtt (Valve rotating time) Define valve rotating time
required
33H(40052)** | rSPL (Low limit of When external setpoint is
external setpoint) used as valve feedback
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signal, set
the valve position to 1.

34H(40053)** | rSPH (High limit of When external setpoint is
external setpoint) used as valve feedback
signal, set
the valve position to 2.
35H(40054) Adt (Alarm delay definition) Refer to manual
36H(40055) ALL(Definition of alarm self Refer to manual
lock)
37H(40056) AdoN(Alarm ON delay)
38H(40057) AdoF(Alarm OFF delay)
39H(40058) LbA(Control loop break off /
shorted Alarm)
3AH(40059) CoMM(Communication 0,FBUS; 1,MBUS
protocol)
3BH(40060) P3(Proportional band 3) Same unit as PV
(No.3 PID parameter)
3CH(40061) 13(Time of ntegral 3) second
(No.3 PID parameter)
3DH(40062) d3 0.1second
3EH(40063) CP3 0.1second
3FH(40064) ALE(Definition of First alarm Refer to manual

exemptions)

40H~47H(4006

FP1~FP8(Field parameter

5~ 40072) definition)
48H(40073) PrG(Curve group number) Refer to manual
49H(40074) PrGd(Program grouping 0,1 group; 1,4 group; 2, 8
group

definition)
AAH~4FH Spare
50H~51H(4008| SP1, t-1 SP1 is first period Setting
1~ 40082) value, and t-1 is the first

period of
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time

52H~(40083~) | SP2~ Program segment data,
the number is defined by
the PrSn

parameter

MODBUS Compatible Command

Protocol format: 8 data bits, 1 stop bit, (no / odd / even) parity bit,
send and receive data are in hexadecimal format

1. Send data format:

Send 1 2 3 4 5 6 7
bytes
Meanin | addres Read / Al A2 A3 A4 CRC
g S write 16
Instru | O3H,04H,0 Check
ment 6H code
addres
S
Description:

a> The communication address of the parameter is indicated by a byte,
corresponding to A2 position, Al defaults to O0H;

b> 03,04 instructions are read command, 06 for the write command,
which 04 corresponding to read the data can not be written, 03 and 06
command corresponding to the address, a read, a write;

c> Al, A2 and A3, A4 constitute two double-byte data, all the data

are high in the former, low in the post; CRC check code is a double
byte data, low in the front, high in the post;

d> 03,04 instruction to read data, A1, A2 for the beginning to read

the parameter address, A3, A4 is the number of continuous read

data;

e>In the instruction, A1 and A2 need to write the parameter
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address of the data. A3 and Adindicate the data to be written.

2. Return the data format:
a>06 instruction to write data, send and return the same data.
b>The 03,04 instruction returns the data format

Return 1 3 4 5
byte
Meaning | address | O3H| Returns | High | Low| High | Low | Low | High
/O4H|  the byte | byte| byte | byte| byte | byte
humber First data Nth data CRC16
of valid
bytes
of data
Description:
The number of valid bytes for the return datais: N x 2
3. 03,06 command parameter address see "Table 1"
4. 04 Instruction parameter address table
address | O0OH(3000 | 01H(300| 02H(30003) | 03H(300| 04H(30 | O5H(3
1) 02) 04) 005) 0006)
Meanin PV Alarm MV output | Setvalug| Int dP
g measurem | status value SV
ents

Example: Meter address AdrS is set to 1, read PV value Instruction
code: 0104 00000001 31 CA
When the PV value is 100.0

Return code: 01 04 02 03 ES B9 8A "
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Table 2": FT819P / FT3419P program readable / written parameter code:

SP1 50H t-1 51H SP26 82H t-26 83H
SP2 52H t-2 53H SP27 84H t-27 85H
SP3 54H t-3 55H SP28 86H t-28 87H
SP4 56H t-4 57H SP29 88H t-29 89H
SP5 58H t-5 59H SP30 8A t-30 8B
SP6 5A t-6 5B SP31 8C t-31 8D
SP7 5C t-7 5D SP32 8E t-32 8F
SP8 5E t-8 5F SP33 90H t-33 91H
SP9 60H t-9 61H SP34 92H t-34 93H
SP10 | 62H t-10 63H SP35 94H t-35 95H
SP11 64H t-11 65H SP36 96H t-36 97H
SP12 66H t-12 67H SP37 98H t-37 99H
SP13 68H t-13 69H SP38 9A t-38 9B
SP14 | 6A t-14 6B SP39 9C t-39 9D
SP15 6C t-15 6D SP40 9E t-40 9F
SP16 | 6E t-16 6F SP41 AOH t-41 AlH
SP17 70H t-17 71H SP42 A2H t-42 A3H
SP18 | 72H t-18 73H SP43 A4H t-43 A5H
SP19 74H t-19 75H SP44 A6H t-44 A7H
SP20 | 76H t-20 77H SP45 A8H t-45 A9H
SP21 /8H t-21 79H SP46 AA t-46 AB
SP22 7A t-22 7B SP47 AC t-47 AD
SP23 7C t-23 7D SP48 AE t-48 AF
SP24 | 7E t-24 7F SP49 BOH t-49 B1H
SP25 | 80H t-25 81H SP50 B2H t-50 B3H

Industrial Heat Sources

PO Box 770327

1414 Riverside Drive, Suite 204

Lak ewood, Ohio, 44107
Tel: 844-862-7830
Fax: 216-862-7979

Email: info@ihshotair.com
Website: waww.ibshotair.com
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