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I CHAPTER 7 CALIBRATION

7.1 Parameter Structure

e To calibrate the ESCK-T controller, select [ £L &] in the menu display
to select the calibration mode. [ Rd %] .is displayed.

¢ However, note that [£ L &] may not be displayed on the menu display
when, for example, the user is calibrating the ESCK-T controller for the
first time. If this happens, [£ L &] is displayed by changing the “security”
parameter (protect mode) to “0”.

¢ The parameters in the calibration mode are structure as follows:

—P Hd _" Platinum resistance
Thermocouple thermometer Current input Voltage input
Thermocouple 1 Thermocouple 2 Oto5V |1to5V 0Oto 10V
&S0 el P3C08 R 28 lu YR
I I I I I I
ik 0 et & P 0 R & v O Cu &
I I I
¥Y31i0 Y318 Pk !0
I I I
¥y o Yo b Pb
I I
b AS bc AS
< + A 4 A 4
Transfer output
n
£ '-IE"' e e Thermocouplet  : K1AJ1/L1/E/NW/PLII
function is sup- Thermocouple 2 1 K2/J2/L2/R/S/B/T/U
k r L’ ported Platinum resistance
thermocouple :JPt100/Pt100
Data storage
Str

|

e To select the desired parameter, press the key. Parameters are dis-
played in the following order:
Calibration of inputs — Calibration of transfer output —
Storage of calibration data
If the ESCK-T controller does not support the transfer output function,
calibration of transfer output is automatically deleted from the calibra-
tion procedure as follows:
Calibration of inputs — Storage of calibration data
¢ Only inputs that have been set in the “input type” parameter (setup
mode) can be calibrated. To temporarily store data for each of the cal-
ibration parameters, press the key for 1 second.

e Transfer output can be calibrated only when the Communications unit
(E53-CKF) is set in the controller. To adjust data items, press the or

keys.

¢ The data store menu is displayed only when all calibration items have
temporarily been stored.

o After calibrating input, you must always check indication accuracy. For
details, see page 7-12.
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7.1 Parameter Structurel

@ Calibration item
menu

Calibrationitem
parameter

Process value

@ Calibration store
mark

¢ Parameters are displayed on the No.1 display, and the process value is
displayed in Hexadecimal on the No.2 display.

¢ Normally, the process value changes by several digits. The process value
flashes, for example, when a sensor error causes the process value to
stray from the calibration target range.

¢ When the process value display is flashing, the process value is not stored
as data even if the key is pressed.

¢ Once the E5CK-T controller has been calibrated by the user, [ Ad ] is

displayed preceded by the “.” mark when the calibration mode is next se-
lected.
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7.2 Calibrating Thermocouples

¢ Calibrate according to the type of thermocouple, thermocouple 1 group
(K1, J1, L1, E, N, W, PLII) and thermocouple 2 group (K2, K2, L2, R, S,
B, T, U).

¢ When calibrating, do not cover the bottom of the controller. Also, do not

touch the input terminals (Nos.6 and 7) or compensating conductor on
the E5CK-T controller.

@ Preparations

AC100-240V ~
(AC/DC24V <)

5 |11 |12 |10
4 9 STV
3 8
2 7 Cold junction
J compensator
1 113]14] 6
)\ / 0°C/32°F

Compensating
conductor

¢ Set the cold junction compensator designed for compensation of inter-
nal thrmocuples to 0°C. However, make sure that internal thermocou-
ples are disabled (tips are open).

¢ In the above figure, STV refers to a standard DC current/voltage source,
and DMM refers to a precision digital multimeter.
However, note that DMM is required only when the transfer output
function is supported.

¢ Use the compensating conductor on the selected thermocouple. Howev-
er, note that when thermocouple R, S, E, B, W and PLII is used, the cold
junction compensator and the compensating conductor can be substi-
tuted with the cold junction compensator and the compensating conduc-
tor for thermocouple K.

' Connecting the
Cold Junction
- Compensator

7-4

Correct process values cannot be obtained if you touch the contact ends of the com-
pensating conductor during calibration of a thermocouple. Accordingly, short (en-
able) or open (disable) the tip of the thermocouple inside the cold junction compen-
sator as shown in the figure below to create a contact or non-contact state for the
cold junction compensator.

Cold junction
compensator

—O———0

0°C/32°F Open
———0

Cold junction
com t

1

E5CK-T 0°C/32°F E5CK-T
)

Compensating conductor Compensating conductor



7.2 Calibrating Thermocouplesl

@ Calibration:
thermocouple 1

This example describes how to calibrate a thermocouple when the transfer
output function is supported. If the transfer output function is not sup-
ported, skips steps (7) to (10).

(1) When [ RdZX] is displayed, the 30-minute timer is displayed on the
No.2 display and counts down. This timer serves as a guide for the ag-
ing time when aging is required.

(2) First, calibrate the main input. Press the key to display [!£58 ]
(50 mV calibration display). Set STV output to 50 mV. When the value
on the No.2 display has stabilized (changes of several digits max.),
press the key to temporarily store the calibration data.

(3) Press the key to display [t &] (0 mV calibration display). Set
STV output to 0 mV. When the value on the No.2 display has stabilized
(changes of several digits max.), press the [[X#]] key to temporarily
store the calibration data.

(4) Next, calibrate the cold junction compensator. Press the key to

display [¥3 {8] (310 mV calibration display). Set STV output to 310
mV. When the value on the No.2 display has stabilized (changes of sev-

eral digits max.), press the key to temporarily store the calibra-
tion data.

(5) Press the [[c2|] key to display [*¥ &1 (0 mV calibration display). Set
STV output to 0 mV. When the value on the No.2 display has stabilized
(changes of several digits max.), press the key to temporarily
store the calibration data.

(6) Finally, calibrate the bias compensation value. Disconnect the STV,

and enable the thermocouple of the cold junction compensator. When
carrying this out, make sure that the wiring on the STV is discon-
nected.
Make sure that the cold junction compensator is set to 0°C and press
the key. The display changes to [6{RS ] (calibration display for the
bias compensation value). When the value on the No.2 display has sta-
bilized (changes of several digits max.), press the key to tempo-
rarily store the calibration data.

(7) Next, calibrate the transfer output function. If the transfer output
function is not supported, skip to step (11). Press the key. The dis-
play changes to [t~ 28] (20 mA calibration display).

(8) Set the output to 20 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “20 mA”.

(9) Pressthe key. The display changes to [£~ Y] (4 mA calibration
display).

(10) Set the output to 4 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “4 mA”:

(11) Press the key until the display changes to the date save display.
Press the key. The No.2 display changes to [4£5], and two se-
conds later the calibration data is stored to internal memory. If you
press the key when the No.2 display reads [ ~a], the calibration
data is disabled.

(12) This completes calibration of the thermocouple 1 group. Press the

key to return the display to [ AdJ].
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@ Calibration: ther- This example describes how to calibrate a thermocouple when the transfer

mocouple 2 output function is supported. If the transfer output function is not sup-

ported, skips steps (7) to (10).

(1) When [ Rd5] is displayed, the 30-minute timer is displayed on the
No.2 display and counts down. This timer serves as a guide for the ag-
ing time when aging is required.

(2) First, calibrate the main input. Press the key to display [¢£ 28]
(20 mV calibration display). Set STV output to 20 mV. When the value
on the No.2 display has stabilized (changes of several digits max.),
press the key to temporarily store the calibration data.

(3) Press the key to display [2t &] (0 mV calibration display). Set
STV output to 0 mV. When the value on the No.2 display has stabilized
(changes of several digits max.), press the key to temporarily
store the calibration data.

(4) Next, calibrate the cold junction compensator. Press the key to

display [¥3 !8] (310 mV calibration display). Set STV output to 310
mV. When the value on the No.2 display has stabilized (changes of sev-

eral digits max.), press the key to temporarily store the calibra-
tion data.

(5) Press the key to display [# &] (0 mV calibration display). Set
STV output to 0 mV. When the value on the No.2 display has stabilized
(changes of several digits max.), press the key to temporarily
store the calibration data.

(6) Finally, calibrate the bias compensation value. Disconnect the STV,

and enable the thermocouple of the cold junction compensator. When
carrying this out, make sure that the wiring on the STV is discon-
nected.
Make sure that the cold junction compensator is set to 0°C and press
the key. The display changes to [6<A5] (calibration display for
the bias compensation value). When the value on the No.2 display has
stabilized (changes of several digits max.), press the key to tempo-
rarily store the calibration data.

(7) Next, calibrate the transfer output function. If the transfer output
function is not supported, skip to step (11). Press the key. The dis-
play changes to [t~ 28] (20 mA calibration display).

(8) Set the output to 20 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “20 mA”.

(9) Pressthe key. The display changes to [£~ Y] (4 mA calibration
display).

(10) Set the output to 4 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “4 mA”.

(11) Press the key until the display changes to the data store display.
Press the key. The No.2 display changes to [4£5], and two se-
conds later the calibration data is stored to internal memory. If you
press the key when the No.2 display reads [ na], the calibration
data is disabled.

(12) This completes calibration of the thermocouple 2 group. Press the

key to return the display to [ Ad3].
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7.3 Calibrating Platinum Resistance Thermometers

@ Preparation

@ Calibration

Short terminal
Nos.6 to 8

=

=

Change wiring.

{

Cont'd on next page

AC100-240V ~

(AC/DC24V <)
5111|1210
4 9
3 8
2 7 ) 6-dial
1 | 13] 14 6
DMM

e Use leads of the same thickness when connecting to the platinum resis-
tance thermometer.

¢ In the above figure, 6-dial refers to a precision resistance box, and DMM
stands for a digital multimeter. However, note that the DMM is required
only when the transfer output function is supported.

e Connect (short) the leads from terminal Nos.6 and 7.

This example describes how to calibrate a platinum resistance thermome-
ter when the transfer output function is supported. If the transfer output
function is not supported, skips steps (7) to (10).

(1) When [ RdZ] is displayed, the 30-minute timer is displayed on the
No.2 display and counts down. This timer serves as a guide for the ag-
ing time when aging is required.

(2) First, calibrate the main input. Press the key to display [P358

(300Q2 calibration display). Set the 6-dial to 3002 when the value on
the No.2 display has stabilized (changes of several digits max.), press
the key to temporarily store the calibration data.

(3) Press the key to display [P §] (0Q calibration display). Short
terminal Nos.6 to 8. When the value on the No.2 display has stabilized
(changes of several digits max.), press the key to temporarily
store the calibration data.

(4) Next, calibrate the B-B’ input. Change the wiring as follows:

AC100-240V ~
(AC/DC24V <)

11 |12 1O

Njw]d o

A

9
8
7 6-dial
6

1 | 13] 14

Make the connection across terminal Nos.6 and 7 and the 6-dial as
short as possible. Short terminal Nos.6 and 8.
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From previous page

%)

(6)

(7

®

9)

Press the key to display [P& {8] (10Q calibration display). Set the
6-dial to 102 When the value on the No.2 display has stabilized
(changes of several digits max.), press the key to temporarily

store the calibration data.
Press the key to display [P& &7 (0Q calibration display). Short

terminal Nos.6 to 8. When the value on the No.2 display has stabilized
(changes of several digits max.), press the key to temporarily

store the calibration data.

Next, calibrate the transfer output function. If the transfer output
function is not supported, skip to step (11). Press the key. The dis-
play changes to [k~ 28] (20 mA calibration display).

Set the output to 20 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “20 mA”.

Press the key. The display changes to [£~ 4] (4 mA calibration
display).

(10) Set the output to 4 mA by the or keys while monitoring the

voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “4 mA”.

(11) Press the key until the display changes to the data store display.

Press the key. The No.2 display changes to [ ¥£5], and two se-
conds later the calibration data is stored to internal memory. If you

press the key when the No.2 display reads [ ~a], the calibration
data is disabled.

(12) This completes calibration of the platinum resistance thermometer.

Press the key to return the display to [ Ad3].
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7.4 Calibrating Current Input

@ Preparation

@ Calibration

AC100-240V ~

(AC/DC24V <~
5 10
il S
4 9
3 8
2 7
1 13 14] ¢ STV
DMM

¢ In the above figure, STV refers to a standard DC current/voltage source,
and DMM refers to a precision digital multimeter. However, note that
the DMM is required only when the transfer output function is sup-
ported.

This example describes how to calibrate a platinum resistance thermome-
ter when the transfer output function is supported. If the transfer output
function is not supported, skips steps (4) to (7).

1)

(2)

3)

4)

%)

(6)
(7

®

9

When [ Rd5] is displayed, the 30-minute timer is displayed on the
No.2 display and counts down. This timer serves as a guide for the ag-
ing time when aging is required.

Press the key. The display changes to [# 28] (20 mA calibration
display). Set the STV output to 20 mA. When the value on the No.2
display has stabilized (changes of several digits max.), press the
key to temporarily store the calibration data.

Press the key. The display changes to [A 8] (0 mA calibration
display). Set the STV output to 0 mA. When the value on the No.2 dis-
play has stabilized (changes of several digits max.), press the key
to temporarily store the calibration data.

Next, calibrate the transfer output function. If the transfer output
function is not supported, skip to step (8). Press the key. The dis-
play changes to [t~ 28] (20 mA calibration display).

Set the output to 20 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “20 mA”.

Press the key. The display changes to [£~ Y] (4 mA calibration
display).

Set the output to 4 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “4 mA”.

Press the key until the display changes to the data store display.
Press the key. The No.2 display changes to [ Y€ 5], and two se-
conds later the calibration data is stored to internal memory. If you
press the key when the No.2 display reads [ ~a], the calibration
data is disabled.

This completes calibration of the current input. Press the key to
return the display to[ AdX].
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7.5 Calibrating Voltage Input

@ Preparation

@ Calibration:
0to5V,1to5V

Cont'd on next page

7-10

AC100-240V ~

(AC/DC24V <)
5 10
- njre 5
3 8
2 7
1 131 14] 6 STV
DMM

¢ In the above figure, STV refers to a standard DC current/voltage source,
and DMM refers to a precision digital multimeter. However, note that
the DMM is required only when the transfer output function is sup-
ported.

This example describes how to calibrate a platinum resistance thermome-
ter when the transfer output function is supported. If the transfer output
function is not supported, skips steps (4) to (7).

1)

(2)

3

4)

%)

(6)

(7

When [ AdJ] is displayed, the 30-minute timer is displayed on the
No.2 display and counts down. This timer serves as a guide for the ag-
ing time when aging is required.

Press the key. The display changes to [ fu §] (5 V calibration dis-
play). Set the STV output to 5 V. When the value on the No.2 display
has stabilized (changes of several digits max.), press the key to
temporarily store the calibration data.

Press the key. The display changes to [ & 81 (0 V calibration dis-
play). Set the STV output to 0 V. When the value on the No.2 display
has stabilized (changes of several digits max.), press the key to
temporarily store the calibration data.

Next, calibrate the transfer output function. If the transfer output
function is not supported, skip to step (8). Press the key. The dis-
play changes to [t~ 28] (20 mA calibration display).

Set the output to 20 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “20 mA”.

Press the key. The display changes to [t~ Y] (4 mA calibration
display).

Set the output to 4 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-

play indicates that the value two digits smaller than before calibra-
tion is “4 mA”.
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From previous page

@ Calibration:
0to 10V

®

9

Press the key until the display changes to the data store display.
Press the key. The No.2 display changes to [ Y€ 5], and two se-
conds later the calibration data is stored to internal memory. If you

press the [[c2]] key when the No.2 display reads [ na], the calibra-
tion data is disabled.

This completes calibration of the voltage input (0 to 5V, 1 to 5 V).
Press the key to return the display to [ A43].

This example describes how to calibrate a platinum resistance thermome-
ter when the transfer output function is supported. If the transfer output
function is not supported, skips steps (4) to (7).

1)

(2)

3

4)

%)

(6)

(7

®

9

When [ Ad 5] is displayed, the 30-minute timer is displayed on the
No.2 display and counts down. This timer serves as a guide for the ag-
ing time when aging is required.

Press the key. The display changes to [2w (8] (10 V calibration
display). Set the STV output to 10 V. When the value on the No.2 dis-
play has stabilized (changes of several digits max.), press the key
to temporarily store the calibration data.

Press the key. The display changes to [Zw 8] (0 V calibration dis-
play). Set the STV output to 0 V. When the value on the No.2 display
has stabilized (changes of several digits max.), press the key to
temporarily store the calibration data.

Next, calibrate the transfer output function. If the transfer output
function is not supported, skip to step (8). Press the key. The dis-
play changes to [£~ 28] (20 mA calibration display).

Set the output to 20 mA by the or keys while monitoring the

voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “20 mA”.

Press the key. The display changes to [£~ <] (4 mA calibration
display).

Set the output to 4 mA by the or keys while monitoring the
voltage on the digital multimeter. In the example on the left, the dis-
play indicates that the value two digits smaller than before calibra-
tion is “4 mA”.

Press the key until the display changes to the data store display.
Press the key. The No.2 display changes to [ ¥£5], and two se-
conds later the calibration data is stored to internal memory. If you

press the key when the No.2 display reads [ ~a], the calibration
data is disabled.

This completes calibration of the voltage input (0 to 10 V). Press the
key to return the display to [ AdZ].
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7.6 Checking Indication Accuracy

l Checking indication accuracy

o After calibrating input, be sure to check indication accuracy to make
sure that the ES5CK-T controller has been correctly calibrated.

e Operate the E5CK-T controller in the PV/SP monitor (level 0 mode)
mode.

e Check the indication accuracy at the upper and lower limits and mid-
point.

@® Thermocouple * Preparation
The following figure shows the required device connection. Make sure
that the ES5CK-T controller and cold junction compensator are con-
nected by a compensating conductor for the input type (thermocouple)
that is to be used during actual operation.
AC100-240V ~

(AC/DC24V <)
5 10
_SOURCE 112
4 9 Cold junction
3 8 compensator
2 l % Ll STV
1 13 | 14 6
Compensation
conductor

¢ Operation
Make sure that the cold junction compensator is at 0°C, and set STV out-
put to the voltage equivalent to the starting power of the check value.

@ Platinum resis- e Preparation
tance thermome- The following figure shows the required device connection.
ter AC100-240V ~
(AC/DC24V <)
5 10
" nje ”
3 8
2 7 6-dial
1 131 14 6

¢ Operation
Set the 6-dial to the resistance equivalent to the check value.
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@ Current input or e« Preparation
Voltage input The following figure shows the required device connection.

AC100-240V ~

(AC/DC24V <)
5 | 11|12 10
| SOURCE |
ougee] |- ;
3 8
2 7
1 J13] 14| &6 STV

¢ Operation
Set the STV to the current value equivalent to the check value or set the
STV to the voltage value equivalent to the check value.
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TROUBLESHOOTING

This chapter describes how to find out and remedy the cause if the
E5CK-T does not function properly.
Remedy E5CK-T trouble in the order of the descriptions in this chapter

| | CHAPTERS8

8.1 Initial Checks.......................... 8-2
8.2 How to Use the Error Display ........... 8-3
8.3 How to Use the Error Output ........... 8-5
8.4 Checking Operation Restrictions ........ 8-6
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8.1

Initial Checks

If trouble occurs, first of all check the following:

1)

(2)

Power supply

Make sure that the power supply is ON. Also, make sure that the pow-
er supply is within the rated voltage range.

Input type jumper

Make sure that the input type jumper is set to the correct input type.
The table below describes the operations when the jumper is not set

matched to the type of sensor connected to the input terminal.

Jumper .
Setting Parameter Operation

TC/PT Current (0 to 20 mA) Operation is fixed at scaling lower

limit value.

Current (4 to 20 mA) SErr
Voltage (Oto 10V, 0to 5 V) Operation is fixed at scaling lower

limit value.

Voltage (1to 5V) CErr

| Temperature input [ g
Voltage (0 10V, 0to 5 V) Operation is fixed at scaling lower

limit value.

Voltage (1to 5V) CErr

\ Temperature input [ g
Current (0 to 20 mA) Operation is fixed at scaling lower

limit value.

Current (4 to 20 mA) SErr

(3) Wiring

4)

Make sure that all cables are properly connected.

Communications conditions

When communicating via the RS-232C, RS-422 or RS-485 interfaces,
make sure that the baud rate and other communications condition
settings on the host computer and E5AK-T controller are matching,
and are within the permissible ranges.

If there appears to be nothing wrong after checking the E5CK-T controller,

and the same phenomenon continues, check the controller in more detail,

for example, on the error display.

82

| About Errors That
| Occur During

Motor Calibration

If an error occurs during motor calibration, “ Err

’

’ is displayed on the No.2 display.

The following causes of errors are possible:

¢ Control motor or potentiometer malfunction

¢ Incorrect control motor or potentiometer wiring

e Potentiometer is not connected
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8.2 How to Use the Error Display

When an error has occurred, the No.1 display alternately indicates error
codes together with the current display item.

This section describes how to check error codes on the display, and the ac-
tions you must take to remedy the problem.

)
e

CE~~| Inputerror

® Meaning

@ Action

@ Operation at er-
ror

Input is in error.

Check the wiring of inputs, disconnections, and shorts, and check the in-
put type.

For control output functions, the manipulated variable matched to the set-
ting of the “MV at PV error” parameter (level 2 mode) is output.

Alarm output functions are activated as if the upper limit is exceeded.
Program operation is continued.

( E!t?!1!|l Memoryerror

® Meaning

@ Action

@ Operation at er-
ror

Internal memory operation is in error.

First, turn the power OFF then back ON again. If the display remains the
same, the ESCK-T controller must be repaired. If the display is restored to
normal, then a probable cause can be external noise affecting the control
system. Check for external noise.

Control output functions turn OFF (2 mA max. at 4 to 20 mA output, and
output equivalent to 0% in case of other outputs). Alarm output functions
turn OFF.

( £333| A/Dconverter error

® Meaning

@ Action

@ Operation at
error

Internal circuits are in error.

First, turn the power OFF then back ON again. If the display remains the
same, the ESCK-T controller must be repaired. If the display is restored to
normal, then a probable cause can be external noise affecting the control
system. Check for external noise.

Control output functions turn OFF (2 mA max. at 4 to 20 mA output, and
output equivalent to 0% in case of other outputs). Alarm output functions
turn OFFE. Program operation is stopped.
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( RE -~ Calibration data error J

@® Meaning
@ Action

@ Operation at

This error is output only during temperature input, and is displayed for
two seconds when the power is turned ON.

Calibration data is in error.
E5CK-T must be repaired.

Both control output functions and alarm output functions operate. How-
ever, note that readout accuracy is not assured.

error
coCoC .
Display range over

P R R R |

o Meaning Though not an error, this is displayed when the process value exceeds the
display range when the control range (setting range ™~ 10%) is larger than
the display range (-1999 to 9999).
e When less than “-1999” [ccec]
e When greater than “9999” [33233]

o Operation Control continues, allowing normal operation.

8-4

About Errors That
Occur During Mo-
tor Calibration

If an error occurs during motor calibration, [ E~~ ]is displayed on the No.2 display.
The following causes of errors are possible:

¢ Control motor or potentiometer malfunction

¢ Incorrect control motor or potentiometer wiring

e Potentiometer is not connected
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8.3 How to Use the Error Output

@ LBA

@ Input errors

@® A/D converter
error

The E5CK-T controller allows you to assign error output to terminals as
outputs.

For details on output assignments, see 3.3 Setting Output Specifications
(page 3-7).

¢ LBA (Loop Break Alarm) can be used as a means for detecting loop
breaks when the control loop is not functioning normally. For details, see
4.8 LBA (page 4-16).
e LBA allows you to detect the following errors:
(1) Output error (contact weld, damaged transistors, etc.)
(2) Sensor error (constant input values, etc.)
¢ If you use the LBA function, set the loop break detection time matched
to the control characteristics in the “LBA detection time” parameter
(level 2 mode).

¢ If you assign error 1 as the output, an error can be output to auxiliary
output 1 when input is in error. When this error occurs, remedy by fol-
lowing the description for “Input error”.

¢ If you assign error 2 as the output, an error can be output to auxiliary
output 1 when the A/D converter is in error. When this error occurs, rem-
edy by following the description for “A/D converter error”.
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8.4 Checking Operation Restrictions

With the E5CK-T controller, auto-tuning or self-tuning sometimes do not
operate depending on how functions are combined. The table below sum-

marizes the main operating restrictions.

If the ESCK-T controller is not operating properly, first check whether op-

erating conditions violate the restrictions in this table.

Inoperable or Invalid Functions

MV change rate

Restriction -
AT Execution Limitter Function Other
At heating and cooling 40%AT
control
At ON/OFF control X Manipulated variable
MV change rate
At AT execution / MV change rate Parameter setting
At reset X Manipulated variable

[T )

Items marked by a “x
tion.

indicate combinations of conditions that are not acceptable during AT execu-
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SPECIFICATIONS

H Ratings

Supply voltage

100 to 240V AC, 50/60 Hz ‘ 24 VAC/DC, 50/60 Hz

Operating Voltage
Range

85% to 110% of rated supply voltage

Power Consumption

15VA ‘ 6 VA, 35W

Sensor Input

Thermocouple: K, J, T, E, L, U, N, R, S, B, W, PLIl *1, *2 1,2
Platinum resistance thermometer: JPt100, Pt100
Voltage input: 4 to 20 mA, 0 to 20 mA (input impedance 150Q)

Current input: 1to5V,0to 5V, 0to 10 V (input impedance 1MQ)

Control Output

According to output unit (see “Output Unit Ratings and Characteristics” (page A-4)

Auxiliary Output

SPST-NO, 3 A at 250 VAC (resistive load)

Control Method

Advanced PID or ON/OFF control

Setting Method

Digital setting using front panel keys.

Indication Method

7-segment digital display and LEDs

Other Functions

According to option unit (see “Option Unit Ratings and Characteristics” (page A-4)

Ambient Temperature

-10°C to 55°C (without condensation and icing)/3-year warranty period: -10 to 50°C

Ambient Humidity

35% to 85% (relative humidity)

Storage Temperature

-25°C to 65°C (without condensation and icing)

*1 Thermocouple W is W/Re5-26.
*2 For the setting ranges and indication ranges for each of inputs, see page A-4.
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B Characteristics
Thermometer:
(=0.3% of indication value or +1°C, whichever greater) =1 digit max. (*1)
Indication Accuracy Platinum resistance thermometer:

(£0.2% of indication value or + 0.8°C whichever greater) =1 digit max.
Analog input: £0.2%FS=1 digit max.

Platinum resistance thermometer:

(=1% of PV or + 2°C, whichever greater) =1 digit max.
Thermocouple (R, S, B, W):

(£1% of PV or = 10°C, whichever greater) =1 digit max.
Other thermocouples (K1, K2, J1,J2, E, N, T, L1, L2, U, PLII):

Temperature variation influ-
ence (*2)

Voltage variation influence

(*2) (£1% of PV or + 4°C, whichever greater) 1 digit max.
Analog input (current, voltage, or remote SP input): £1%FS=1 digit max.

Hysteresis 0.01 t0 99.99%FS (in units of 0.1%FS)

Proportional Band (P) 0.1 t0 999.9%FS (in units of 0.1%FS)

Integral Time (1) 0 to 3999s (in units of 1 second)

Derivative Time (D) 0 to 3999s (in units of 1 second)

Control Period 1 to 99s (in units of 1 second)

Manual Reset Value 0.0 to 100.0% (in units of 0.1%)

Alarm Setting Range -1999 to 9999 (decimal point position dependent on input type)

Sampling Period Temperature input: 250 ms, Analog input: 100 ms.

Program Method Set time or rate of rise programming

Program Size Max. 4 patterns, Max. 16 steps/pattern

+0.2% *+500 ms of set value (even-numbered steps in the “rate of rise program-
ming” setting are set to the time unit of ramp rate)

Insulation Resistance 20 MQ min. (at 500 VDC)

Program Time Accuracy

2000 VAC, 50/60 Hz for 1 min. (between electrically live terminals of different

Dielectric Strength polarities)

Vibration Malfunction | 10 to 55 Hz, 10m/s2 {approx. 1G} for 10 min. each in X, Y, and Z directions

Resistance Destruction | 10 to 55 Hz, 10m/s2 {approx. 2G} for 2 hrs. each in X, Y, and Z directions

200 m/s2 min. {approx. 20G}, 3 times each in 6 directions (100 m/s2 {approx.
10G} applied to the relay)

Shock Malfunction
Resistance

Destruction | 300 m/s2 min. {approx. 30G}, 3 times each in 6 directions

Weight Approx. 170 g, adapter: approx. 10 g

Front panel: NEMAA4 for indoor use (equivalent to IP66)
Enclosure Ratings Fear case: IP20
Terminals: IPOO

Memory Protection Non-volatile memory (number of writes: 100,000) (*3)

*1 The indication accuracy of the K1, T and N thermocouples at a temperature of -100C or less is +2°C +1 digit maximum. The
indication accuracy of the U, L1 and L2 thermocouples at any temperature is +2C +1 digit maximum.
The indication accuracy of the B thermocouple at a temperature of 400°C or less is unrestricted.
The indication accuracy of the R and S thermocouples at a temperature of 200°C or less is +=3°C *1 digit maximum.
The indication accuracy of the W thermocouple *1 digit max. of whichever is the greater of =0.3% or £3°C of the indicated
value.
The indication accuracy of the PLII thermocouple is +1 digit max. of whichever is the greater of +0.3% or +2°C of the indi-
cated value.

*2 Ambient temperature: —10°C to 23°C to 55°C
Voltage range: —15 to +10% of rated voltage

*3 Write operations: Parameter changes, remote/local selection, etc.

A-3
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H Sensor Input Setting Ranges and Indication Ranges

Input Setting Range Indication Range
JPt100 -199.9 t0 650.0 (C°) /-199.9 t0 999.9 (F°) | -199.9 to 735.0 (C°) / -199.9 to 999.9 (F°)
Pt100 -199.9 t0 650.0 (C°) /-199.9 t0 999.9 (F°) | -199.9 to 735.0 (C°) / -199.9 to 999.9 (F°)
K1 -200 to 1300 (C®) / -300 to 2300 (F°) -350 to 1450 (C°) / -560 to 2560 (F°)
K2 -0.0 to 500.0 (C®) / -0.0 to 900.0 (F°) -50.0 to 550.0 (C°) /-90.0 to 990.0 (F°)
J1 -100 to 850 (C°) /-100 to 1500 (F°) -195 to 945 (C°) / -260 to 1660 (F°)
J2 -0.0 t0 400.0 (C®) /-0.0 to 750.0 (F°) -40.0 to 440.0 (C°) / -75.0 to 825.0 (F°)
T -199.9 t0 400.0 (C°) / -199.9 to 700.0 (F°) | -199.9 to 460.0 (C°) / -199.9 to 790.0 (F°)
E 0 to 600 (C°)/-0to 1100 (F°) -60 to 660.0 (C°)/-110 to 1210 (F°)
L1 -100 to 850 (C°) /-100 to 1500 (F°) -195 to 945 (C°) / -260 to 1660 (F°)
L2 0.0 t0 400.0 (C°) / 0.0 to 750.0 (F°) -40.0 to 440.0 (C°) / -75.0 to 825.0 (F°)
U -199.9 t0 400.0 (C°) / -199.9 to 700.0 (F°) | -199.9 to 650.0 (C°) / -199.9 to 999.9 (F°)
N -200.0 to 1300 (C®) / -300 to 2300 (F°) -199.9 t0 460.0 (C°) / -199.9 to 790.0 (F°)
R 0to 1700 (C°) / 0 to 3000 (F°) -350 to 1450 (C°) / -560 to 2560 (F°)
S 0to 1700 (C°) / 0 to 3000 (F°) -170 to 1870 (C®) / -300 to 3300 (F°)
B 100 to 1800 (C°) / 300 to 3200 (F°) -170 to 1870 (C®) / -300 to 3300 (F°)
w 0 to 2300 (C°) / 0 to 4100 (F°) -70 to 1970 (C°) / 10 to 3490 (F°)
PLII 0 to 1300 (C°) / 0 to 2300 (F°) -230 to 2530 (C°) / -410 to 4510 (F°)
4 to 20mA One of following ranges depending on -10 to 110% of setting range.

results of scaling Note, however, that max. value is -1999

0 to 20mA -1999 to 9999 10 9999.
1to 5V -199.9 10 999.9
Oto 5V -19.99 t0 99.99
0to 10V -1.999 t0 9.999

l Output Unit Ratings and Characteristics

Ratings and characteristics conform to the output unit mounted on the

controller. For details on the ratings of the output unit, see page 2-7.

l Option Unit Ratings and Characteristics

Event inputs

Contact input

ON: 1kQ max., OFF: 100kQ min.

No-contact input
max.

ON: residual voltage 1.5 V max., OFF: leakage current 0.1 mA

Communications

Interface

Transmission method
Synchronization method
Baud rate

:RS-232C, RS-422 or RS-485

:Half-duplex

:Start-stop synchronization (asynchronous method)
:1.2/2.4/4.8/9.6/19.2 kbps

Transfer output

DC 4 to 20 mA, Permissible load impedance: 600Q2 max., Resolution: Approx.

2600
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CONTROL BLOCK DIAGRAM

Temperature )
Analog input

Digital filter Digital filter
| I
Input shift Scaling
SP
limitter ._,

Input type

Program

|:] Process/function
®
D Control
e

Control mode L' Control mode
*

ON/OFF ON/QFF control
| control I PID control 3-position control PID control

Control method

Heating | Cooling
id id
MV change S8 S8 MV change
rate limitter rate limitter
MV limitter MV limitter
Dead band
Heating | Cooling
» side side
¢
Error MV at g E
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PV error
Reset o—— MV at stop - | — o Reset
Manual | o Manual MV }— Manual
—e ——P
® Reset

Manipulated
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(heat)
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(cool)
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SETTING LIST

Mode Parameter Name Setting Range Unit Default Remarks Setting
CEL - Security Oto6 None 1
Protect
FEYP Keyprotect 0/1/2/3 None 0
Manual Manual MV -5.0to 105.0 *q % 0.0
le ~m Pattern No. 0 to number of patterns -1 None 0
- At program opera-
Levelo | Hald Hold OFF/ON None OFF tiorﬁ) 9 P
Ay Advance OFF/ON None OFF | At program opera-
Pk ~m Pattern No. 0 to number of patterns -1 None 0
S -ng Number of steps 1t0 16 None 8
con *2
T ¢ to 15 SP, o I
to !5 ?a?g:tosgoio% / SP lower limit to SP upper limit EU 0
P-0 "2
to 7 Ramp rate 0 to 7 0 to 9999 *3 0
Ecl StepOto 15 time/ N
i «
to {5 Soaktime 010 7 0.00 to 99.59 4 0.00
Py Datiem execution 0 t0 9999 Times 1
Program HL - “ Alarm value 1 -1999 to 9999 EU 0
AL -2 Alarm value 2 -1999 to 9999 EU 0
AL -3 Alarmvalue 3 -1999 to 9999 EU 0
Time signal 1 enabled
SIS sep D 0to 15 None 0
on { Time signal 1 ON time 0.00 to 99.59 *4 0.00
- ¢ Time signal 1 OFF *
aF | time 0.00 to 99.59 4 0.00
Time signal 2 enabled
L5205 step 9 0to 15 None 0
g Time signal 2 ON time 0.00 to 99.59 *4 0.00
- Time signal 2 OFF *
aFd time 0.00 to 99.59 4 0.00
Ht AT Execute/Cancel OFF/ AT-1/AT-2 None OFF
P Proportional band 0.11t0999.9 %FS 10.0
¢ Integral time 0 to 3999 sec 233
d Derivative time 0 to 3999 sec 40
£ -5 Cooling coefficient 0.01t0 99.99 None 1.00 ﬁégﬁfg'ggrﬂ?g
o At heating and
Level1 | £ -db Deadband -19.99 t0 99.99 %FS 0.00 cooIingI o
aF -~ Manual reset value 0.0 to 100.0 % 50.0
HY G Hysteresis (heat) 0.01 t0 99.99 %FS 0.10
. o At heating and
[ HYS Hysteresis (cool) 0.01 to 99.99 %FS 0.10 | Gooling o
[ P Control period (heat) 1to 99 sec 20
[ -[ P Control period (cool) 1to 99 sec 20 éégl?r?;ggripgl




SETTING LISTI

Mode Parameter Name Setting Range Unit Default Remarks Setting
~ =L Remote/Local RMT/LCL None LCL
: H
Lk Standoy time 0.00 to 99.59 ik 0.00
L 55 LBA detection time 0to 9999 Sec 0
A=~ MV atreset -5.0 to 105.0 *1 % 0.0
Au-E MvatPVerror -5.0 t0 105.0 2 % 0.0
ol =H MV upperlimit MV lower limit +0.1 to 105.0 *5 % 105.0
al -L MViower limit -5.0 to MV upper limit -0.1 *6 % -5.0
Level 2 -
ar i MVchange rate limitter 0.0 to 100.0 %FS 0.0
L n F Input digital filter 0to 9999 sec 0
AL H ! Alarm 1 hysteresis 0.01 to 99.99 %FS 0.02
AL HZ Alarm 2 hysteresis 0.01 t0 99.99 %FS 0.02
AL H 3 Alarm 3 hysteresis 0.01 t0 99.99 %FS 0.02
¢ n G H Input shift upper limit -199.9 t0 999.9 °C/°F 0.0 Temperature input
¢ A S L Inputshift lower limit -199.9 t0 999.9 °C/°F 0.0 Temperature input
L A =§ Inputtype 0to 21 None 2
¢ n - H Scaling upper limit Scaling lower limit +1 to 9999 None 100 Analog input
,: n - L Scaling lower limit -1999 to scaling upper limit -1 None 0 Analog input
dP Decimal point Oto3 None 0 Analog input
d -1} °C/°F selection °C/°F None °C Temperature input
L AL £ Parameter initialize Yes/No None NO
aljk ! Control output 1 assignment *7 None HEAT
aljk 2 Control output 2 assignment 7 None AL-1
S UL ! Auxilary output 1 assignment *8 None AL-2
Output assignment
Setup |ALE ! Alarm 1type 1to 11 None 2 neeged 9
Al {A Alarm 1 openinalarm N-O/N-C None N-O S:;z:tdasmgnment
Output assignment
Al E2 Aam2type 1to 11 None 2 neezed g
Al 2A Aarm2openinalarm N-O/N-C None N-O S:;z:tdasmgnment
Output assignment
AL E 3 Aam3type 1to 11 None 2 neezed g
Al 3~ Alarm3openinalarm N-O/N-C None N-O S:;z:tdasmgnment
ar £ o Direct/Reverse operation OR-R/OR-D None OR-R

*1
*2
*3
*4
*5
*6
=7
*8

During heating and cooling control, the lower limit becomes -105.0%
Use “Program List” (page A-11) for the setting value of each step.
EU/Time unit of ramp rate
Program time unit

During heating and cooling control, the setting range becomes 0.0 to 105.0%.
During heating and cooling control, the setting range becomes -105.0 to 0.0%.

HEAT/COOL/AL-1/AL-2/AL-3/HBA/LBA/TS 1/TS-2/PEND/STG
AL-1/AL-2/AL-3/HBA/LBA/TS-1/TS-2/PEND/STG/S ERR/E333
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Mode Parameter Name Setting Range Unit Default Remarks Setting
G L - H Setpoint upper limit Set point lower limit +1 to scaling upper limit EU 1300 *9
S L =1 Setpoint lower limit Scaling lower limit to Set point upper limit -1 EU -200 *9
LAkl PID/ONOFF PID / ON/OFF None PID
F'-an Operation at power ON CON/RST/RUN/MAN None CON
ESEE  Endcondition RST/SP None RST
- nE; Number of patterns 1to4 None 1
£ -1l Program time unit HHMM/MMSS None HHMM
- Step time/Rate of rise pro-
£-Pr Sramming TIME/PR None OFF
Expan- P~ Time unit of ramp rate M/H None OFF
sion PABE PVstat PV/SP None SP
y  Alarm during ramp step en-
~FEL able ON/OFF None ON
~Lm&  Run all enable ON/OFF None OFF
RLFR « 0.00 to 1.00 None 0.65
AE - L AT calculated gain 0.1t010.0 None 1.0
Automatic return of display
rEE ode 0099 Sec 0
Ak - H AT hysteresis 0.1t09.9 %FS 0.2
! bAH LB detection width 0.0 t0 999.9 %FS 0.2
£ o - | Eventinput assignment 1 NON/RST/MAN/HOLD/ADV/PTNO to 1 None NON
S5 CE Communication stop bit 1/2 bit 2
L £~ Communication data length 7/8 bit 7
P~ EY communication parity NONE/EVEN/ODD None EVEN
Option &P5 Communication baud rate 1.2/2.4/4.8/9.6/19.2 kbps 9.6
/-na@ Communication unit No. 0to 99 None 0
&~ - £ Transfer output type SP/PV/O/C-O None SP
&~ -H Transfer output upper limit *10 *10 10
£~ =L Transfer output lower limit *10 *10 *10

*9 When temperature input is selected, the range of the sensor selected in the “input type” parameter (setup mode) corresponds to the
scaling upper and lower limit value.
*10 Set the transfer output type parameter according to the following table.

Transfer Output Type Transfer Output Lower Limit to Transfer Output Upper Limit
SP :Present SP -1999 to 9999
PV :Process value -1999 to 9999
(0] :Manipulated variable (heat) -5.0 to 105.0% (standard control), 0.0 to 105.0% (heating and cooling control)
C-O :Manipulated variable (cool) 0.0 to 105.0%

Default : [SP]
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MODEL LIST

Description

Type Name

Specification

Base unit

E5CK-TAA1 AC100-240

Base Unit

E5CK-TAA1-500 AC100-240

Base Unit with terminal cover

E5CK-TAA1 AC/DC24

Base Unit

E5CK-TAA1-500 AC/DC24

Base Unit with terminal cover

Output module

E53-R4R4

Relay/relay

E53-Q4R4 Pulse (NPN)/relay
E53-Q4HR4 Pulse (PNP)/relay
E53-C4R4 Linear (4 to 20mA)/relay
E53-C4DR4 Linear (0 to 20mA)/relay
E53-V44R4 Linear (0 to 10V)/relay
E53-Q4Q4 Pulse (NPN)/pulse (NPN)
E53-Q4HQ4H Pulse (PNP)/pulse (PNP)
Option module E53-CKO1 RS-232C
E53-CKO03 RS-485
E53-CKB Event input : 1 point
E53-CKF Transfer output (4 to 20mA)
Terminal cover E53-COV07 Terminal cover for ESCK-T

The output unit is required for ESCK-TAAT1 (including -500). For details on the output unit, see page 2-3.

When adding on the option unit, also see the option unit list on page 2-3.
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PARAMETER OPERATIONS LIST

¢ Switching to modes other than the manual or protect mode is carried out by mode selection in the

menu display.

¢ The figure below shows all parameters in the order that they are displayed. Some parameters are
not displayed depending on the protect mode setting and conditions of use.

Power ON

Setup mode
mode

Option mode
Calibration

2]+ [A]

1 second min.

Manual mode I

[+ [A]

1 second min.

[ runmsT| + [==) [ runmsT| =)

1 second min.

1 second min.

Protect mode I

RUN/RST| 4 @

1 second min.

Parameters in a mode can be
switched by the I_IEJ key. The param-
eter following the last parameter is the
top parameter of the mode.

Level 0 | Program I | Level 1 I
[__] PV/PresentsP Pk - Pattern No. AL AT Execute/Cancel
PL-~ PatternNo. 5-ma Number of steps F Proportional band
CEER  Step No. monitor SPOto Nl Step 0to 7 SP *1 L Integral time
Hal 4 Hold Frlto ! RamprateOto7 1 d  Derivative time
Adu  Advance Eclto Nl Step 0 to 7 time L-5C Cooling coefficient
StbA  Standby time monitor SPH to {5 Step8to15SP L -db  Deadband
ELnE  Pattern elapsing time monitor £ & to {5 Step 8o 15 time gh  Position-proportional dead band
~FEA  Pattern execution count monitor ~FE Pattern execution count oF -~ Manual reset value
E a MV monitor (heat) AL - | Alarm value 1 HY5 Hysteresis (heat)
£-a MV monitor (cool) AL -2 Alarm value 2 LHHS Hysteresis (cool)
AL -3 Alarm value 3 L Control period (heat)
£5 15 Time signal 1 enabled step L -LFP  Control period (cool)
Gn { Time signal 1 ON time *1In the rate of rise setting, Target SP 0
oF { Time signal 1 OFF time to 7 and Soak time 0 to 7.
£52'5% Time signal 2 enabled step
gnc Time signal 2 ON time
o~ Time signal 2 OFF time

A-11
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| Level 2 I

L

5tb

LbA
’:'u-’-
A€
-H

-
[N

o
a
ri
nF
ALH
ALARZ
ALHT
LSH

Lnal

[
[N
[}

[N
[=]
[N

Remote/Local
Standby time

LBA detection time
MV at reset

MV at PV error

MV upper limit

MV lower limit

MV change rate limit
Input digital filter
Alarm 1 hysteresis
Alarm 2 hysteresis
Alarm 3 hysteresis
Input shift upper limit

Input shift lower limit

Setup

'

Input type

Scaling upper limit

Scaling lower limit

Decimal point

°C/°F selection

Parameter initialize

Control output 1 assignment
Control output 2 assignment
Auxiliary output 1 assignment
Alarm 1 type

Alarm 1 open in alarm
Alarm 2 type

Alarm 2 open in alarm
Alarm 3 type

Alarm 3 open in alarm

Direct/Reverse operation

| Expansion I

SL-H
SL-L
T
F-an

ESEE

F-no

)
[N
)
[N

L-Pr
P
FPa5E
~PAL
rUnA
RLFR
At -4
rEt
RE-H
LbAb

Set point upper limit

Set point lower limit

PID / ON/OFF

Operation at power ON
End condition

Number of patterns
Program time unit

Step time/Rate of rise programming
Time unit of ramp rate

PV start

Alarm during ramp step enable
Run all enable

o

AT calculated gain

Automatic return of display mode
AT hysteresis

LBA detection width

Option

o |

Eu- i
Sblk
LEn
PriY
&P5

U-ma
Er-&
E--H

Er-L

A-12

Event input assignment 1

Communication stop bit

Communication data length

Communication parity
Communication baud rate
Communication unit No.
Transfer output type
Transfer output upper limit

Transfer output lower limit

I SEL-

| Calibration I

For details, refer to Chapter 7 Calibra-
tion/7.1 Structure of Parameters” (page

7-2).

Manual

1

Manual MV

| Protect I

HEYP

Alarm 1 open in alarm

Alarm 2 type
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ASCII CODE LIST

Upper 4 bits

Hex 0 1 2 3 4 5 6 7
Bin 0000 0001 0010 0011 010 0101 0110 0111
0 0000 SP 0 @ P p
1 0001 ! 1 A Q a q
2 0010 7 2 B R b r
3 0011 # 3 C S c s
4 0100 $ 4 D T d t
5 0101 % 5 E u e u
6 0110 & 6 F \ f v
7 0111 ’ 7 G w g w
8 1000 ( 8 H X h X
9 1001 ) 9 | Y i y
A 1010 * J z i z
B 1011 + ; K [ k {
C 1100 , < L ¥ I |
D 1101 - = M ] m }
E 1110 > N A n ~
F 1111 / (0] _ o DEL
Lower 4 bits
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Symbols
°C/°F selection ..................... 5-31
Numbers
100%AT ... 3—-24
40%AT . ... 3—-24
Agroup ... 6-—11
A/D converter error ............. 8-3,8-5
AMEKey ..o 1-4
About Calibration ................... 1-12

About Changing the Number of Steps . 3—21
About Errors That Occur During Motor

Calibration ....................... 8—4
About invalid parameters ............. 6—5
About ON conditions ................ 4-13
About parameter display .............. 5-2
About Pattern Elapsing Time ........ 4-13
About PID Parameters .............. 3—25
About Reset ........................ 4-12

About the Alarm Value Decimal Point . 3—15
About the Communications Function . 1-11

About the displays ................... 1-3
About the Order in Which Parameters
Described in This Chapter.......... 5-2
About the Unit No. .................. 6-—15
Advance ...................... 4-18,5-8
Alarm 1 hysteresis .................. 5—-26
Alarm lopeninalarm............... 5-35
Alarm 1type ............. ... ..., 5—-34
Alarm 2 hysteresis .................. 5—-26
Alarm 2 openinalarm............... 5-35
Alarm 2type .......... ... ... ..., 5—-34
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