Digital Controller

XMTA/XMTD/XMTE/XMTF/XMTG
INSTRUCTION MANUAL

IMNZC21-El
Thank you for purchasing the xmt instrument. In order 10 achieve maximum performance
and ensure proper operation of your new  instrument, carefully read all the imstructions
inthis manual. Please place this manual ina convenient location for easy reference.

A\ [WARNING |

« An external protection device must be installed if failure of thig
instrument could result in damage to the instrument, equipment or
injury to personnel.

+ All wiring must be completed before power is turned on to prevent
electric shock, fire or damage to instrument and equipment

«+ This instrument must be used in accordance with the specifications
to prevent fire or damage to instrument and equipment.

* This i is not intended for use in locations subject to
flammable or explosive gases.

+ Do not touch high-voltage connections such as power supply
terminals, ete. toavoid electric shock.

« xmt is not responsible if this i is maodified or
disassembled by  other than factory-approved  personnel.
Malfunction can occur and warranty is void under these conditions.

CAUTION

This is a Class A instrument. In a domestic environment, this

instrument may cause radio interference, in which case the user

may be required to take adeq

This instrument is protected from electric shock by reinforced

insulation. Provide reinforced insulation between the wire for the

input signal and the wires for instrument power supply, source of

power and loads.

Be sure to provide an appropriate surge control circuit respectively

for the following:

- If input/output or signal lines within the building are longer than 30
meters.

- If input/output or signal lines leave the building, regardless the
length.

This instrument is designed for installation in an enclosed

instrumentation panel. All high-voltage connections such as power

supply terminals must be losed in the instr ion panel to

avoid electric shock by operating personnel.

All precautions described in this manual should be taken to avoid

damage to the instrument or equipment.

All wiring must be in accordance with local codes and regulations.

All wiring must be completed before power is turned on to prevent

electric shock, instrument failure, or incorrect action. The power

must be turned off before repairing work for input break and output

failure including replacement of sensor, contactor or SSR. and all

wiring must be completed before power is turned on again.

To prevent instrument damage of failure, protect the power line and

the input/output lines from high currents with a protection device

such as fuse, circuit breaker, etc.

+ Prevent metal fragments or lead wire scraps from falling inside

instrument case to avoid electric shock, fire or malfunction.

Tighten each terminal screw to the specified torque found in the

manual to avoid electric shock, fire or malfunction.

« For proper operation of this instrument, provide

ilation for heat disy ion

* Do not connect wires to unused terminals as this will interfere with

proper operation of the instrument.

Turn off the power supply before cleaning the instrument.

Do not use a volatile solvent such as paint thinner to clean the

instrument. Deformation or discoloration will occur. Use a soft, dry

cloth to remove stains from the instrument.

To avoid damage to instrument diﬂ]ﬂlay. do not rub with an abrasive
material or push front panel with a hard object.

+ Do not connect modular connectors to telephone line.

NOTICE

This manual assumes that the reader has a fundamental knowledge
of the principles of electricity, process control, computer technology
and communications.

The figures, diagrams and numeric values used in this manual are
only for purpose of illustration.

xmt is not responsible for any damage or injury that is caused as a
result of using this instrument, instrument failure or indirect damage.
Periodic maintenance is required for safe and proper operation of
this instrument. Some components have a limited service life, or
characteristics that change over time.

Every effort has been made to ensure accuracy of all information
contained herein.  xmt makes no warranty expressed or implied,
with respect to the accuracy of the information. The information in
this manual is subject to change without prior notice.

+ No portion of this document may be reprinted, modified, copied,
transmitted, digitized, stored, processed or retrieved through any
mechanical, electronic, optical or other means without prior written
approval from xmt.
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1. PRODUCT CHECK

3. PARTS DESCRIPTION

XMTA
XMTGO O O O-O=+0 O
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(1) Control action
F: PID action with autotuning {Reverse action )
D: PlDaction with autotuning ( Direct action)
W: Heat/cool PID action with autotuning (Water cooling '
A Heat/cool PID action with autotuning  { Air cooling) '

(2) Inputtype, (3) Range code
Seed. INPUT RANGE TABLE.

(4) First control output [OUTI] (Heat-side)
M: Relay contact #: Current (4 to 20 mA DC)
Vi Voltage pulse
G: Trigger (for triac driving) °
(5) Second control output [OUT2] (Cool-side} *
No symbol: When control action is F or D. M :Relay contact
V: Voltage pulse 8: Current (4 to 20 mA DC)

(6) Alarm 1 [ALM1], (7) Alarm 2[ALM2]

N:No alarm H:Process high alarm

A: Devi ation high alarm J:Process low alarm

B: Deviation low alarm K: Process high alarm with hold action

C: Deviation high/low alarm L: Process low alarm with hold action

D: Band alarm P: Heater break alarmCTL-6) *

E: Deviation high alarm §: Heater break alarmiCTL-12)*
with hold action R: Control loop break alarm’

F: Deviation low alarm
with hold action

G: Devation high/low alarm with hold action

1 C100 cannot be specified in Heat'cool PID action.

2 For the CI00, when control output is trigger output for triac driving, only the
ALMI is available.

3 For the CLOM, there is no second control output.

4 Heater break alarm cannot be specified in case of ALMI. Also, itisnt possible
to specify when control output is current output.

5 Ascontrol loop break alarm,. only either the ALM1 or ALM2 is selected.

m Check that power supply voltage is also the same as that
specified when ordering.

<Accessories>
z Mounting brackets (C100/C400/C410/CT00,/C900) : 2
z Instruction manual (IMNZC2I-EL) : 1

2. MOUNTING

2. 1 Mounting Cautions

(1) Thi s instrument is intended to be used under the following
environmental conditions.  (IEC61010-1)
[OVERVOLTAGE CATEGORY I, POLLUTION DEGREE 2]

(2)  Use this instrument within the following ambient temperature and
ambient humidity.

+ Allowable ambient temperamre: 0 to 50 °C

+ Allowable ambient humidity: 45 to 85% RH

(3) Avoid the following when selecting the mounting location.
+ Rapid changes in ambient temperature which may cause
condensation.

Corrosive or inflammable gases.

Direct vibration or shock to the mainframe.

Water, oil, chemicals, vapor or steam splashes.
Excessive dust, saltor iron particles.

Excessive induction noise, static electricity, magnetic fields or noise.
Direct air flow from an air conditioner.

Exposure to direct sunlight.

Excessive heat accumulation.
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XMTE (3)

XMTD, XMTA
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{1} Measured value (PV) display [Green] Autotuning (AT) lamp [Green]

Displays PV or various parameter symbols.

{2} Set value (SV) display [Ovange]

5 will become OFF)
splays SV or various parameter sct values for

CT input value). Control output lamps
J Indication 1 : (OUTL [Yellow], OUTZ [Green])
(3} Indication lunps OUTI: Lights when control output is

Alarm output lamps  (ALM1, ALM2) [Red]
ALMI: Lights when alanm | output is tumed on.
ALMZI: Lights when alarm 2 output is tumed on.

turned on.*

output is umed on.

Flashes when autotuning is activated.
{After autotuning is completed: AT lamp

OUTZ: Lights when cool-side control

| I
(5) (e} (7)

—(2)

—(3)

41 (Set key)
Used for parameter calling up
and set value registration.

®) (F DOWNkey)
Decrease numerals.

M A WP key)

(3) t41| Shift key)

Shift digits when settings are
changed.

Increase numerals.

m To aveid damage to the instrument,

never use a sharp object to press keys.

4. SETTING

4. 1 Operation Menu

Parameter Setting Mode

Power ON

I Inpat type and Input range Display I

This mode is used to set the parameters such as alanms, PID constants, ete. {Sec 5.2 Parameter List.)
The following parameter s ymbols are displa yed as the SET ke y is pressed.

proporticning
cyele *
SET key

LEE Set data lock

) -r 1| Current transformer -| Cantrod locp break .
oy fres L1 1T input value L b o Itegral time
— e e manitor Lhal
PV/SV Display Mode “"ﬂ":‘r SET key SET key SET key
The controller will display the i AL J] Aanm 1 set value i LBA deadhand Derivative time
i L i)y ,
value {PY] and the set value (SV}. TALT] tALMy ,_M'T bd
$a SET key SET key SET key
ress fhe SET key Z
i I AL 2] Alarm 2 set valoe 1] Awstotusing (1) Anti-reset
SV Setting Mode - (ALM2) windup
SET key SET key SET key
This is the mode used 1o set the SV, ! i
I HI | Heser break alarm Prapartioeal T | Heat-side
. . (HBA} set value barsd i ing
W setting b T
SET key SET key SET key
Faetay set vabee: 0C [F] e 0.0 C [F]

This instrument returns 10 the PV/SV
display mode if no key aperatian is

Parameters which are not related 1o existing
finctions an the controller are not displayed.

TR

SET key

Return o the first parameter

# These parameter are oot displayed
in C100 contraller.

performed for mose than ane mimte.

Input type and input range display

This instrument immediately confirms the input type symbol and input range following power ON.

Example: When sensor type of input is K thermocouple.

e  Input Type Symbol Tabl
: ) e ST —
™ v ; £ bel |
| 1nP | Assmatically ' [ERE] F—Inpux range high ymbol | J| |5 b] ]r|| ? | |
Mo ¥l F 7 b npes range tom : | Thermacouple (TC)  TD [
Ingut type | 1w | WsRe! | 1 m | n
‘t B tapun type symbal K.iJ|R!S BE|T|NPL| i L] & | 5

——

| o !
altage |Current
inpus | impat

Unit for isput and SV display
(Celsius: °C, Fahrenheit: °F. Vollage/current input: s character shawn)

4, 2 Parameter List

The following parameter symbols are displayed as the SET key is pressed.

Q;l Parameter symbols which are not related to existing functions on the controller are not displayed.

input value monitor

heater break alarm]

Symbol Name Setting range Deescription Factory set value
f it Current 0.0 to 100.0 A Display input value from the current transformer.
L transformer (CT) [Display only] [Displayed only when the instrument has the

Alarm 1 set value

Temperature input:
(ALM1)

Deviation alarm, Process alarm:
1999 to +9999 °C ['F] or
199.9 to +999. 9 C [F]
Voltage, current inputs -
Deviation alarm: =199, 9 o +200.0 %
Process alarm: 199. 9 to +300.0 %

AL

ALd

Alarm 2 set value
(ALM2)

Set the alarm 1 set value and alarm 2 set

value.
@ For the alarm action type, sce page 7.
Alarm differential gap:

Temperature input: 2 or 2.0 °C [F]
Voltage/current inputs: 02 % of span

Temperature input:
50 (50.0)

Voltage, current inputs:
50




0t o 9999°C ['F]
Voltage, current inputs:
Od 100 % of span

Symbol Name Setting range Description Factory set value
Heater break 00 to 1000 A Alarm value is set by referring to input value 0.0

H b ﬁ alarm (HBAJ set from the current transformer (CT).
value ! Used only for single-phase.

| ’q Control loop break | 0.1 to 200.0 minutes Set control loop break alarm set value. 20

L alarm (LBA) time”

] LBA deadband * Temperature input: Set the area of not outputting LBA. 0

Lbd

No LBA deadband functions with 0 set.
Differential gap N
Temperature input: 08C['F]

Volage current_inputs: 0. 8 % of span

0: AT end or cancel
11 AT start or execution

Autotuning (AT}

B
I

Turns the autotuning ON/OFF. 0

Proportional band Temperature input:
10, 1) 1o span
0. 1°C ['F] resoluti
Within99 9.9°C ['F
Voltage, current inputs:
01 to 100.0 % of span

arE

Set when P, PD or PID control is performed.

Heat/cool PID action:  Proportional  band

setting on the heat-side.

ON/OFF action control when set to 0 (000). | Voltage/current inputs:
ONOFF action differential gap: EN]

Temperature input: 2{02y'C['F]
Volage/current inputs: 0. 2 % of span

Temperature input :
30 (30.0)

] Integral time 1 to 3600 seconds Set the time of integral action to eliminate the 240
] (0 second: PD action) offset occurring in proportional control.

Derivative time 1 to 3600 seconds Set the time of derivative action to improve il
d (0 second: PI action) control stability by preparing for output

changes.

Anti-reset windup 1 to 100 % of heat-side proportional Overshooting and undershooting are 100
I~ | (ARW) band (0 %: Integral action OFF) restricted by the integral effect.
r Heul—.-ii_dx:_ |t 100 seconds Set control output cycle. Relay contact output: 20
] proportioning (Not displayed if the control output is | Heat/cool PID action: Voltage pulse output

eycle current output. J Heat-side proportioning cycle Trigger output for triac

driving: 2
P Cool-side Lto 1000 % of heat-side Set cool-side proportional band when 100
C proportional band proportional band heat/cool PID action.
|~ | Deadband Temperature inp ut: Set control action deadband between 0 or 0.0
L —10to +10 °C ['F] or heat-side and cool-side proportional bands.
—10.0 to +10.0°C ['F] Minus ) setting results in overlap.
Voltage current inputs:
=10.0 to +10.0 % of span

Cool-side | o 100 seconds Set control cool-side output cycle for Relay contact output: 20
t proportioning (Not displayed if the control eutput is| heat/cool PID action. Voltage pulse output: 2

cycle current output. )

0100 No set data locked
(All parameters changeable)
O101: Set data locked
(Al parameters  locked)
0110: Only the set value (SV)} is
changeable with the set data
locked

m

| | Set data lock
Y\t

—

Performs set data change enable/disable. G100

| Heater Break Alarm (HBA) function

The HBA function monitors the current flowing through the load by a
dedicated current  transfi (CT}, P the 1 value with
the HBA set value, and detects a fault in the heating circuit.

Low or No current flow (Heater break, malfunction of the control

device, ete. ) :

When the control output is ON and the current transformer input value is
equal to or less than the heater break determination point for the preset
number of consecutive sampling cycle, analarm is activated.
Over current or short-circuit:

When the control output is OFF and the current transformer input value is
equal to or greater than the heater break determination point for the
preset number of consecutive sampling eyele, an alarm is activated.

Precaution for HBA setting:
Displayed only for when HBA is selected as Alarm 2.
+ HBA is not available on a current output.
+ Setthe set value to approximately 85 % of the maximum reading of the
CT input.
+ Setthe set value to a slightly smaller value to preventa false alarm if
the power supply may become unstable.
+ When more than one heater is

connected in  parallel, it may be

necessary to increase the HBA set value to detect a single heater
failure.

When the current transformer is not connected or the HBA set value is
set to 0.0, the HBA is turned on.

L

Control Loop Break Alarm (LBA)} function

The LBA function is used to detect aload (heater) break ora failure in the
external actuator {power controller, magnet relay, etc.), or a failure in the
control loop caused by an input (sensor) break. The LBA function is
a ted when control output reaches 0 % or 100 % LBA monitors
variation of the measured value (PV) for the length of LBA time. When
the LBA time has elapsed and the PV is  still within  the alarm
determination range, the LBA will be ON.

m Precaution for LBA setting:

+ Displayed only for when LBA is selected as Alarm 1 or Alarm 2.

No control loop break alarm can be used at heat/cool PID control
action.

The LBA function can not be activated when AT function is turned on.
The LBA function is sctivated when control output reaches 0 % or
100 %  The time required for the LBA outpul to turn on includes both
the time from the initial occurrence of loop failure and the LBA setting
time. Recommended setting for LBA is for the set value of the LBA o
be twice the value of the integral time (1),

IFLBA setting time does not match the controlled object reguirements,
the LBA selling time should be lengthened.

If setting time is not comect, the LBA will malfunction by tuming on or
off at inappropriate times or not tuning on at all.

3 LBA Deadband function

The LBA may malfunction due to external disturbances. To prevent
malfunctioning due to external disturbance, LBA deadband (LBD) sets a
neutral zone in which LBA is not activated. When the measured value

(PV} is within the LBD area, LBA will not be activated. If the LBD setting
is not correct, the LBA will not work correctly.

v LBD differential gap® <

k=1

'B+ Non-alarm area
A

BD set value

Alarm area +Al larm area
Low Aitigh
Set value (SV}
A: Dvaring temperature rise- Alam arca B: During temperature rise: Noa-alarm area
During fall: Nan-al During
# TC and RTD inpats: 0.8°C [ 'F] tfixed)

fall: Alarm area
Voltage/Curent inpats: (1.8 % of span (fixed)

5. INITIAL SETTING

/\\ [WARNING |

Parameters in the In ation mode should be set according to the
application before setting any parameter related to operation. Once
the Parameters inthe Initialization mode are set correctly, those
parameters are not necessary to be changed for the same application
under normal conditions. I they are changed unnecessarily, it may
result in malfunction or failure of the instrument. xmt will not bear
any responsibility for malfunction or failure as a result of improper
changes in the Imitialization mode.

1. Press the SET key until LCK (Set Data Lock display) will be displayed.
g
1
Lt
,.\- u
2. Press the DOWN key to change 0 to 1.
B —
[
LLE
B
[ 000
3. Press the SHIFT key and SET key to "COD™ model
&
[ S8l
[ [
3
oogo

Set duta lock Toescson display

4. Press the SET key to coded or codel

5 .1 Initial Setting Menu
Display flowcharts in Initialization mode are shown in the following.

Do not change to the [ section parameters and any parameter in
the Initalization mode which is not described o the initial setting
menu below. It may result in malfi or faillure of the i

| PV /SV display mode or Parameter setting mode

Press the shift key while pressing
the SET key far five seconds with
the unlocked.

! {| Input type selection
s
(8LI}
SET key SET key
I PV bias
] L
]
SET key SET key
ON/OFF action
J differential gap
Ta)
SET key SET key

Alarml type Ll ! Atarm 1 differential
i H 1 | Alarm | differential gap
[
SET key
Alamm2 type m Alarm 2 differential gap
selection
(AH2)

Setting limiter [high]

Seiting limiter [low]

SET key

5.2 Input Type Selection (SL1)

‘When any parameter setting is changed i the Initalization Mode,
check all parameter set values i 8V Setting Mode and Parameter

1fthe alarm function is not provided with the instrument when shipped from the
factory, no alarm output is available by changing SL4 and/or SL5.

SL4 is set to 0000 in the following cases.

*  When the instrument does not have ALM1 output

* When Control Loop Break Alarm (LBA) is provided and assigned
to ALMI1

SL5 15 set to 0000 in the following cases.

* When the instrument does not have ALM2 output

+ When Control Loop Break Alarm (LBA) s provided and assigned

to ALM2

When the 3V alarm is prov ided and assigned to ALM2

When the Heater Break Alarm (HBA) s provided

Fuctory sel valug vanies depending on the mstrument specification.

Set value Details of setting
L] Mo alarm
Q001 Dreviation hl'gh alarm
[T Deviation low alarm
LG Deviation high/low alarm
o1l Band _ alarm
ool Process hugh alarm
011 Process low alarm
1K) Deviation high alarm with hold action *
[T} Deviation low alarm with hold action *
100 Deviation high/low alarm with hold action *
1011 Process high alarm with hold action *
1111 Process low alarm with hold action *

#* Hold action:
When Hold action is ON, the alarm action is suppressed at start-up or the
control set value change until the measured value enters the non-alarm range.

z Alarm action type

Baoth of the Alarm 1 and Alarm 2 outputs of this instrument are tuned on when
burnout occurs regardless of any of the following actions taken (High alarm, low
alarm, ete. ). ['f‘ additionwhen used for anry purposes other than these alarms
(event, ete.), specify the Z-124 specification (not to be forcibly tumed on) .

Deviation high alarm
{Akarm st value @ grecs than 0L )

ko sv © Al anmasty sl
Deviation hish-'lc&v .il‘;m'n‘Il Z ? ;

CFE oN R om0
T o X B - o =
[Alirms st vaboe 5 Lo chan 0L} Band alarm
R o L i i
=w 08 & Chs : S "
= e

Dreviation low alarm 5
{Alarm st vabae is greater them 01, ) Process high alarm

oy DEF a0 e __QH—A_N_’ 2
iy T ™ e

Process low alarm

(Alarm set valer s less than 0,

AR OFF e on OFF =
Lev A i - = 3 3 L

Change Settings
Example: Change the ALMI type from “Deviation high alarm (0001 ) 't
“Deviation low alarm (0101)"
. Press the SET key three umes at SL1 until SL4 is displayed.
2. Press the shift key to high-light the hundreds digit.
3. Pressthe UP key to change the number to 1.

S d
ool

4. Pressthe SET key to store the new set value.
The display goes to the next parameter,

6. ERROR DISPLAYS
Error display

Err

BAM failure (Incorrect
set data write, ete. }

Tum off the power once. If a
error oceurs after the power is
med on again, please contact
xmt sales office or the agent.

Setig Mode.: ’ ; ’ Overscale and Underscale
Factory set value varies depending on the mput type. = ! value (PVI[ PV is ousside of input
Set value Input type Hardware [Flas‘l‘l?n:] mng;-. : A
(RN K .
0001 D000 |Sma s | s bm o e powse
E::;‘]J Therm & [Flashing] input display range limit. betiry replacing the sensor.
Underacale: Check input type, input range.

— - 5 A L[" uu ;—J PV i blow the low | sensor Er R o A i
i N } Flashing input display range limit.

11 T

om0 PHI0

01 Cusd RTD B

10 0 to 40042
1011 0 to S0mY Voltage
1100 0 to 20 mA DC Current C
1101 Ote5V DC Vallage

5.2 Alarm | [ALMI1] Type Selection (SL4)
Alarm 2 [ALM2] Type Selection (SL5)




	XMT_en_1
	XMT_en_2



