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wigital Temperature Controllers

Compact and Intelligent Temperature
Controllers

™ Various temperature inputs: thermocouple, plati-
rum resistance thermometer, non-contact temper-

ziure sensor, and analog inputs.

- U-uring and self-tuning available. Auto-tuning
'3 possible even while self-tuning is being
cxecuted.

- Heating or heating/cooling control is available.

& Event input allows muitiple SP selection and
run/stop function.

B Water-resistant construction (NEMA4X: equivalent
to IP66).

Conforms to UL, CSA, and IEC safety standards as
21 2s CE marking.

-~

48(W) x 48(H) x 78(D) mm

Zrcering Information

= ZACN Standard Models

Size Power supply No. of alarm Output Thermocouple Platinum resistance
voltage points model thermometer model
1 4/13 DIN 100 to 240 VAC - Relay E5CN-RMTC-500 E5CN-RMP-500
§ 48(W) x 48(H) x 7§(D) mm Voltage output E5CN-QMTC-500 | E5CN-QMP-500
(for driving SSR)
Cument ESCN-CMTC-500 ESCN-CMP-500
2 Relay ES5CN-R2MTC-500 | ESCN-R2MP-500
i Voltage output ESCN-Q2MTC-500 | ES5CN-Q2MP-500
' (for driving SSR)
Current E5CN-C2MTC-500 | ESCN-C2MP-500
24 VAC/VDC Relay ESCN-RMTC-500 E5SCN-RMP-500
Voltage output ESCN-QMTC-500 ESCN-QMP-500
(for driving SSR)
Cumrent E5CN-CMTC-500 ES5CN-CMP-500
2 Relay ESCN-R2MTC-500 | ESCN-R2MP-500
; Voltage output ESCN-Q2MTC-500 | ESCN-Q2MP-500
! (for driving SSR)
! Current ESCN-C2MTC-500 | ESCN-C2MP-500

2. Specify the power supply specifications when ordering.

= Z2CN Option Units
~= =RCN orovides communications or event input functionality
oo emied with one of the following Option Units.

Nzme Model Function
Cemmunications Unit | ES3-CNHO3 | RS-485 communication
i Zvent Input Unit E53-CNHB | Event input

Notz:  The heater burnout alamm is available by mounting the

E53-CNHO03 or E53-CNHB Option Unit on the ESCN.

*. The heating and cooling function is available for models with two alamm points.

® Current Transformer (Sold Separately)

Model

E54-CT1

E54-CT3

Hole diameter

5.8 dia.

12.0 dia.

® Terminal Cover (Sold Separately)

[ Model

| E53-covio

]
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input Ranges

Platinum resistance thermometer input

rpul lype Platinum resistance thermometer

Name Pt100 JPt100
80 --}F--4------F---
1700 - - - b - -4 - - - -k - -

:ztinum Resistance Thermometer Input/Thermocouple Input

Thermocouple input

et type ES 1A Non-contact i
FLiiyes Thermocouple Temrperature Sensor Analog input
| Nams K 3 T e | ¢ N R s | B 5ol e el seae 01050 mv
e I Y U A A A N NN DN .1 N S 21T ] D] usabe inthefotowing
700} - - - . ranges by scaling
600 - - |- -----F--F--F--1--1 -1---- --1--4----- -] -19991099990r
600 - - - ofo b b4 |- - -l T I I I P Y LY
400 PR IR AR TR I R [ SN I I
1300 P I I - DR T T
o 1200 e - I
z 1100 I R T - P S [
$ 1000 R S I R - |- SRR IR RIS R
& 900 _8so [ b L. 8% _ - [ U IS R
g 800 - - - -F--t- - - - -1 - - - - - -
3 70 N I AN S - - . S [ P
. 522 - N g - B T IR
z 500 3 REyEE BN = 3 3 R L I R
= e N [ 3000] ~a00 1 R R R R
300 5 13 N 1 -1 |- e e =
200 - " L 1 - - I L -
00 - - L 1 - -0 l -
° N R NI ] = 00 [ iE_N
iy - | 200 | _0_ | o o0 LL._bLwo 1 _o | o j_0o_
200 S L1 I B R B A i e
-200
RetvalLe 1 2 3 4 5 6 8 9 10 1 12 13 14 15 16

Applicable standards by input type are as follows.

K. J, T.E.N, R, S, B: JIS C1602-1995

L: Fe-CuNi, DIN 43710-1985

U. Cu-CuNi, DIN 43710.1985

JPt100: JIS C1604-1989, JIS C1606- 1969
P00 JIS C1604-1997, iEC751

Staded ranges indicale default seltings

17
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ications

100 to 240 VAC, 50/60 Hz

| 24 VAC, 50160 Hz/24 VDC

. Oraerating voitage range

85% to 110% of rated supply voltage

: Power consumption

7VA

[4vazw

: Sensor input

Themocouple: K, J, T, E, L, U N, R, S,
Platinum resistance thermometer:
Non-contact temperature sensor:
Voltage input: 0 to 50 mV

B
Pt100, JPt100

K10 to 70°C, K60 to 120°C, K115 10 165°C, K160 to 260°C

Cenirol output

Relay output

SPST-NO, 250 VAC, 3 A (resistive load), electrical life: 100,000 operations

Voitage output

12 VDC (PNP), max. load cumrent: 21 mA, with short-dircuit protection circuit

Current output

4 to 20 mA DC, load: 600 Q max., resolution: approx. 2,600

Alarm output

SPST-NO, 250 VAC, 1 A (resistive load), electrical life: 100,000 operations

Comirel method

2-P1D or ON/OFF control

Digital setting using front panel keys

7-segment digital display and single-lighting indicator
Character height: PV: 9.9 mm; SV: 6.4 mm

. Cther functions

According to Controller model

' Ambient temperature

-10 to 55°C (with no condensation or icing)

Ambient humidity

25% to 85%

Stcrage temperature

~25 to 65°C (with no condensation or icing)

= Characteristics

nelentinn 2ocuracy

Themocouple:
(£0.5% of indicated value or +1°C, whichever greater) +1 digit max. (see note )

Platinum resistance thermometer:
(+0.5% of indicated value or +1°C, whichever greater) +1 digit max.

Analog input: £+0.5% FSz1 digit max.
CT input: +5% FS+1 digit max.

0.1 to 999.9 EU (in units of 0.1 EU)

. Frenortional band (P)

0.1 to 999.9 EU (in units of 0.1 EU)

| Integral time (1)

0t0 3999 s (in units of 1s)

Derlvative time (D)

010 3999 s (inunits of 1s)

Control period

11099 s (in units of 1s)

Manual reset value

0.0% to 100.0% (in units of 0.1%)

; Alzrm setting range

-1999 to 9999 (decimal point positicn depends on input type)

i Serpling period

500 ms

- inzlation resistance

20 MQ min. (at 500 VDC)

Dia'aztric strength

2000 VAC, 50 or 60 Hz for 1min (between different charging terminals)

ticn resistance

10 to 55 Hz, 10 m/sZfor 2 hours each in X, Y and Z directions

S=ock resistance

300 m/s2, 3 times each in 3 axes, 6 directions (relay: 100 m/s2)

ot

Approx. 150 g | Mounting bracket: Approx. 10 g

ive structure

Front panel: NEMA4X for indoor use (equivalent to IP66), rear case: IP20, terminals: IP00

Iy

Vemory protection

EEPROM (non-volatile memory) (number of writes: 100,000)

=

Emission Enclosure:
Emission AC Mains:

EN55011 Group 1 class A
EN55011 Group 1 class A

Immunity ESD: EN61000-4-2: 4 kV contact discharge (level 2)

8 kV air discharge (level 3)
Immunity RF-interference: ENV50140: 10 V/Im (amplitude modulated,

80 MHz to 1 GHz) (level 3)

10 V/m (puise modulated, 300 MHz)
Immunity Conducted Disturbance: ENV50141: 10V (0.15 to 80 MHz) (level 3)
Immunity Burst: EN61000-4-4: 2kV power-fine (level 3)

2 kV /O signaldine (level 4)

Lzoroved standards

UL3121-1, CSA22.2 No. 14, E.B.1402C -
Conforms to EN50081-2, EN50082-2, EN61010-1 (IEC61010-1)

Conforms to VDEO106/part 100 (Finger Protection), when the termina cover is mounted.

- - e indication of K thermocouples in the -200 to 1300°C range, and T and N themmocouples at a temperature of -100°C or less, and U

iess is unrestricted.

: _ thermocouples at any temperature is +2°C+1 digit maximum. The indication of B thermocouples at a temperature of 400-C or

The indication of R and S themmocouples at a temperature of 200°C or less is +3°C+1 digit maximum.
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¥ Communications Specifications

P T
X

rsmission path connection

Multiple points

! Zommunications method

RS-485 (two-wire, half duplex)

| Zyrcrenization method

Start-stop synchronization

3aud rate 1,200/2,400/4,800/9,600/19,200 bps
i Transmission code ASCIl

Zzta bit length (see note) 7 or 8 bits

Stop bit length (see note) 1or 2 bits

Zrror detection

Vertical parity {(none, even, odd)
Frame check sequence (FCS): with SYSMAC WAY
Block check character (BCC): with CompoWay/F

Slow control

Not available

“terface (see note) RS-485
tEatee function Not available
Ca—mynications buffer 40 bytes

“rizo Tre caud rate, data bit length, stop bit length, or vertical parity can be individually set using the communications setting level.

= Current Transformer (Sold Separately) Ratings

T
i

Sielectric strength

1,000 VAC (1 min)

VYibration resistance

50 Hz 98 nvs?

Weight E54-CT1: Approx. 11.5g
E54-CT3: Approx. 50 g
Accessories (E54-CT3 only) Armature (2)

Plug (2)

# rieater Bumout Alarm Specifications

i Max. heater current

Single-phase AC: 50 A (see note 1)

+5%FS+1 digit max.

{ “mout current readout accuracy
~ezt2r burnout alarm setting range

0.0 t0 50.0 A (0.1 A units) (see Aote 2)

i detection ON time

190 ms (see note 3)

N

Note: 1. When heater burnout is detected on a 3-phase heater, use the K2CU-FI ™ A-T1GS (with gate input terminal).

2. When the set value is “00 A" the heater burnout alarm will always be OFF. When the set value is “50.0 A" the heater burncut alarm

will always be ON.

3. When the controf output ON time is less than 190 ms, heater burnout detection and heater cument measurement will not be carried

out.

Nomenclature

Temperature
unit

T
Tpsration |\

Urizators S

l Level key lr--

IO

= e

ESCN

7k NS
Made key ) Down key ]




Controller provided with a E53-COV10 Terminal Cover.

Tarminal Cover (Sold Separately)

surrounding temperature does not exceed the allowable
operating temperature specified in the specifications.
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Dimensions
viotar Al units are in millimeters unless otherwise indicated.
Panel Cutouts
Mounted Separately Group Mounted .
. (48 number of units -2.5)”;
. 60 min. ‘l i i
>_~v..__,.v._._._._|_._._ 45»'4:/6
60 min 4374 Group mounting does
not allow waterproofing.
45738
102
i 5]
<8 x 48 9 l 78 . .
—a » Recommended panel thickness is 1t0 5 mm.

[ —— i i _ ® Group mounting is not possible in the vertical direction.

BT2E88 - g (Maintain the specified mounting space between Controilers
. SR 388"y = 5 = when they are group mounted.)
o 9
‘oag | % 3 e To mount the ESCN so that it is waterproof, apply the
g -] = waterproof packing to the ESCN.
PR ————

s When two or more ESCNs are mounted, make sure that the
Note: The suffix 500" is added to the mocel number of sach

E53-COV10 r——aa

il

/.\/\/*i\/_/ 488

AN ? 2! = L_H

> ot 1

st L

gz b | ) L

- ——
T Eam = —

Current Transformer (Sold Separately)

E54-CT1

~>

E54-CT3

40 x 40

——
]

T

N

H Vg

/
/
s

—- f—}—

'i

|
|
|
|

WO, M; (cepth. 4)
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Wiring Terminals

® The voltage output (control output) is not electrically insulated * Standard insulation is applied to the power supply /O sections. If
from the intemal circuits. When using a grounding thermocou- reinforced insulation is required, connect the input and output
cie. do not connect the control output tenminals to the ground. If tenminals to a device without any exposed cument-carrying parts

the cortrol output terminals are connected to the ground, errors or to a device with standard insulation suitable for the maximum

i occur in the measured temperature values as a result of operating voltage of the power supply I/O section.
iaz'kage current.
T Z5CN
Current output Voltage Cutput Relay Output Alam output
+ +
Control output 1 DC4~-20mA 12% Xfic @ @ @
'Y
' @ @ ALMZ/tComrol ALIIH/H:atef

- H output 2 burnout
— @ ® G

Two input power supplies are available. 100 to 240 VAC or 24 VOC.

% ZBCN Option Units
=53-CNHB Event Input Unit

Event Input/Heater Burnout Detection

Contactinput ,  Non-contact input
H
L
EV1 H £V
P ' v
EV2 i
Ev2
.
o

Heater bumout detection input

@@ O 6 0|
5

£53-CNH03 Communications Unit

Communications Specification/Heater Burnout Specification

BRS-485

Q|

A

N

N

Host camputer

Do not connect anything

9

@ @@
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ESAN/ESEN/ESCN/E5GN

Nomenclature

E5AN

Operation i S

1

ALM1 (alarm 1)
Lights when alarm 1 output is ON.
ALMZ (alarm 2)
ts when alarm 2 output is ON.
ALM3 (alarm 3)
Lizhts when alarm 3 output is ON.

ter burnout alarm display)

heater burnout is delected

1 buirout atarm remains ON by sedting the
t tatch. To reset, tum the power supply
CN u set the heater bumout alamm value

> DCAC

£UTY, QUT2 (controf output 1, control output 2)
Lights when control output 1 and/or control output 2
(cool) are ON.

However, f conlrol output 1 is cunent output, OUT1 will
always be uniit.

STOP (stop)

Lights when control of the ESAN has been stopped.
During contral, this indicator lights when an event or the
run/stop function has become stopped. Otherwise, this
indicator is out.

CMW (communications writing control)
Lights when communications writing is enabled and is
out when it is disabled.

ES5EN

Operation Indicators

ALY (='arm t)
Lizhts when alarm 1 output s ON.
ALMZ (alarm 2)

t2r alarm 2 output is ON.
rm 3)
zlarm 3 output is ON.

- Hurrout alarm display)
wien a heater burnout is delected.
~~.5%=r hiyn~uy alarm ramaine (N hy coftion tha

Temperature Unit

The temperature unit is displayed when the dis-
play unit parameter is set to a temperature. in-
dication is determined by the currently selected
“temperature unil’ parameler sel value. When
this parameter is set to *°C,” (" is displayed, and
when set to “F," *F" is displayed.

No. 1 Display

Displays the process value or param-
oter type

No. 2 Display
Displays the set point, maripulated

. P S ¢ o Y variable, or set value (setup) of the
. = parameter.
— — Up Key

Each press of this key increases vak
ues displayed on the No.2 display.

Holding down this key continuously
increases values.

|

OMRON

Down Key

Each press of this key decreases val-
ues displayed on the No.2 cisplay.
Holding down this key continuously de-

»

creases values.

ESAN

Mode Key

———tevel Key

Temperature Unit

The temperature unit is displayed when the dis-
play unit parameter is set to a temperature. In-
dication is determined by the currently selected
“temperature unil’ parameter set value. When
this parameter is set to **C," L " is displayed, and
when set to “F" “F" is displayed

Press this key to select the selup level The selup level is

selected in order “operation level” « — “adjustment levet,
“initial setting level” —— “communications selling level.”

Press this key to select parameters
within each tevel,

Level + Mode Keys

' This key combmnation sets the ESAN
to the “protect level.”

No. 1 Display

Displays the process value or param-
eter type.

No. 2 Display

Cisplays the set point, manipulated
variabie, or set value (setup) of the pa-
———

— .




Operation Indicators

/237720 TIME: 12:13 TO: 0113 279 4449

- ZZIN/ESCN/ESGN

OMRON

FROM: 020 8450 8087 Omron

ESAN/ESEN/ESCN/ESGN

ton Indi s

AL (alamm 1)

Lights when alarm 1 output is ON.
ALZ (alarm 2)

Lights when alarm 2 output is ON.

2. HB (heater burnout alarm dispiay)

Lights when a heater bumout is
detected.
The heater burnout alamm remamns
CN by setting the heater burnout
tztch. To reset, turn the power supply
OFF and then ON or set the healer
br.rrout alarm value to “0.0A.”

0372 (control output 1, control
B
M wrer control output 1 and/or
=artrol output 2 (cool) are ON.
“owever, f control output 1 is current
output, OT1 will always be unlit.
£ STP (stop)
Liz™ts when control of the ESCN has
been stopped.
Curing control, this indicator lights
when an event or the run/stop
function has become stopped. Other-
wise, this indicator is out

5. CMW (communications writing con-
trol)
Lights when communications writing
is enabled and is out when it is
d'sabled.

1. AL (alarq)

Temperature Unit

The temperature unit is displayed when the dis-
play unit parameter is set to a temperature. In-
dication s detenmined by the cumently selected
“temperature unit’ parameter set vaiue. When
this parameter is set to *°C," “C" is displayed, and
when set to “F," *F" is displayed.

No. 1 Display
Displays the process value or parameter type

——— No. 2 Display

Displays the set point, manipulated variable,
or set value (setup) of the parameter.

— Up Key

Each press of this key increases values
displayed on the No.2 display. Holding
down this key continuously increases
values.

Down Key

Each press of this key decreases values
displayed on the No.2 dispiay. Holding
down this key continuously decreases
vaiues.

Level Key

Prass this key to select the sefup leved. The setup level is
selected in order “operation fevel” «-» "adjustment level,"
“initial setting level’ «— “communications setting level.”

Temperature Unit
‘ The temperalure unit is displayed when the dis-

Mode Key

Piess this key to select parameters wilhin
each level

Level + Mode Keys

This key combination sets the E5CN to the
“protect ievel.”

PAGE:
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- ZZON Mounting

oo Up Option Units
< cicgtions, event input, or heater burnout functions are re-

=vent ‘nput Unit. The heater burnout function is sup-
ai~ar of these two Option Units.

Name Model Function
Communications E53-CNHO03 RS-485
Unit communications
! Svent Input Unit E53-CNHB Event inputs

Flat-blade screwdriver
(unit: mm)

1. Insert the tools (see drawing above) into the slots (one on the
top and one on the bottom) and release the hooks.

2. Irsert the tool in the space between the front and rear panels
and shightly pull out the front panel. Hold the top and bottom of
tre front panel and pull toward yourself to remove it.

Ha'ch up the upper and lower claws with the connection
ocints and insert the Option Unit. Mount the Option Unit in the

center.

<~ 3Sefore inserting the Unit, confirm that the waterproof packing
‘s i olace. Insert the Unit into the rear case until you hear a
<ick. When inserting the Unit, press down the hooks on the
"o and bottom of the rear case so that they firmly hook on the
insarted Unit. Make sure that electronic parts do not come in
contact with the case.

)

- Panel

Waterproof packing

Attaching the ESCN to a Panel
1. Insert the ESCN into the mounting hole in the panel.

2. Push the adapter along the ESCN body from the terminals up
to the panel, and secure it temporarily.

3. Tighten the two fixing screws on the adapter. When tightening
screws, tighten the two screws alternately keeping the torque
to between 0.29 and 0.39 Nirh (2.9 kgfl dm to 3.9 kafl dm).

Attaching the Terminal Cover

Make sure that the “UP" mark is facing up, and then fit the Terminal
Cover (E53-COV10) into the holes on the top and bottom. A
ES5CN- -500 Controller is provided with a Terminal Cover.

011-029%
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- SEGN 2. Draw out the temminal plate as it is.

Mounting

a

. ‘nsert the ES5GN into the mounting hole in the panel from the

frant

2 Push the adapter along the ESGN body from the terminals up
to the panel, and secure it temporarily.

3. Tighten the two fixing screws on the adapter. When tightening
screws, tighten the two screws alternately keeping the torque
to within approximately 0.29 to 0.39 N[.

Panel

Removing and Attaching the Terminal Plate
The E5GN can be replaced by removing the terminal plate.

1. Press down hard on the fasteners on both sides of the
terminals to unlock the terminal plate and pull upwards.

= Wiring Precautions
ESAN/ESEN/ESCN

o Separate input leads and power lines to protect the
ESAN/ESEN/ESCN and its lines from external noise.

¢ We recommend using solderless terminals when wiring the
ESAN/ESEN/ESCN.

a Tighien the terminal screws using a torque between 0.74 and
020N Tm.

~ Usathe following type of solderless terminals for M3.5 screws.

1

—
i 7.2 mm max.
[ ¥

O 7.2 mm max.

3. Before you insert the terminal plate again, make sure that the
pins match the positions of the holes in the terminal plate.

E5GN

» Connect the terminals as specified below.

Terminal No. Cables Pin terminals
106 AWG?24 to AWG14 | 2.1 dia. max.
7t09 AWG28 to AWG22 | 1.3 dia. max.

® The exposed current-carrying part to be inserted into terminals

must be 5 to 6 mm.

N

]

5to 6 mm 5 to 6 mm

Electrical wire Pin terminal

s Tighten the terminal screws to the torque specified below.

Terminal No. Screw Maximum tightening
torque

1t06 M2.6 0.23t00.25N Lm

709 M2 0.12t0 0.14 N Cm

012-029
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iRios

I-itial Setup
“nus Controllers, sensor input type, alanm type and control
‘ .ore et on DIP switches. These hardware settings are now
~~amztarg in setup menus. The ) and
K setup menus, and the amount of time that you hold
' for determines which setup menu you move to. This

.o fascribes two typical examples.

Cnthe ESEN/ESGN, the [ Key is the <@ Key.

<. CNOFF Control

(93]

39}

(

Changing Parameters

ve'czl Application Examples

keys are used to

T .
=9 O E aH

cn-l

F____d=

’: If nkiL f;’é 0
Bs s =
- indicates that there is a parameter. Keep
== on pressing the mode key until the de-

sired

parameter is selected.

Changing Set Values

rUse the[ ] or\_&r keys to
change the set value displayed
in the setup menu.

~— No. 1 display
B — No. 2 display

No. 1 display
No. 2 display

—— No. 1 display
ji=— No. 2 display

No. 1 display
i~ —No. 2 display

Typical Example

Input type :

Alarm type:

Set point:

0 K thermocou

Control method: ON/OFF controf

2 upper limit

Alarm value 1: 20°C (For setting deviation)

100°C

ple -200 to 1300°C

Change only the alarm value 1 and set point.
The rest must be left as default settings.

Selup procedure

Set irput
specifications

Set controt
speciications

Set atarm type

Set the set point

Check operation
state

Set alarm values

Start operation

Qperation level

§~.

Process valus/
3| setpont

(. Iritial selting level _—-——N

Press O key for at least
three seconds.
Control stops.

Check input ﬁ cn-t
type. m a Input typel
L
Check that con- [E™ 7 t:
trolis CNIOFF L LACL]| 1n ON/OFF
control. "7 6acF|| control anef
=
Check alamm  |© ALE N mam
type. 3 d pee

-

( Operation level

Press @ | keys
to set set point to
*100 C.°

Make sure that
Press w| & keys

to set aiarm value
to ‘20 C.°

\.

PressO key for at
least one second
« Control starts.

control is unning.
!

\
E N C’b Process value/
o 100li set point [58
I8 _
= b
- uing run
4 r 5 Duting
0 Unj| ~Un
i} During stop
EEN <7
7 AL- 1 Alamm val-
e 20| ve 1
=

Start operation

PAGE:
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=. 7D Control Using Auto-tuning

I/ Changing Parameters

indicates that there is a pa-
ramater. Keep on pressing
the mode key until the de-
sired parameter is selected.

Changing Set Values
1 Use the[S#] or| A keys

to change the set value
displayed in the setup

menu.

Typical Example

Input type:

ST (selftuning). OFF

4 T thermocouple -200 to 400°C
Control method: PID control

Calculate PID constants by AT (auto-tuning).

Alamm type: 2 upper limit
Alanm value 1. 30°C (For setting deviation)
Set point: 150°C
Setup procedure
Power ON

Operation level

ik
[

EE

Process value/
set point

A 4
( Initial setting level ——ﬁ
(="

PressQy key for at least three
seconds. Control stops.

Set input kP;e:sto:e‘Ed q wn-k Input type 4
specifications ey
input type. ¥
=)
= No. 1 displa Press — In PID control
© spiay Set control keys Goema |= Lntl
t=—— No. 2 display specications PID control. EB  pd
=]
-
| Self-tuning f:;:sto:jel:ST I Sk| Tocancel ST
IO to OFF E8 ; L;JFF
©
= No. 1 displa = - Control penod Wher set to ON,
play P —— Check the r L (heat) (unt: se- | self-tuning operates.
Mo _ No. 2 display control period. £8 20! conds) Recommended set-
u : peno s tings: 20 seconds for
eas v the refay output and
e ] | Alam 1 type @
Z5CN Checkalam (£ ALE it 2 seconds for the
=, e T g g et | SR
No. 1 display anm)
=T pviSP ‘ Pressl] key for at least one second.
jut 85 After AT execution. r— Operation level ~
== 4] [« b =
- E a5 Press [z koys|— 25| Process value/
0o isg Sostsetpantto |og  op| setpoint 150
Nc. 2 dsplay Dusing AT execution. \150 c y
=
- Er .‘_35 J Press 3 key for less than one second.
| S5GN =H = 100j= Adjustment ievel ~\
| No. 1 display f = ;
! While AT is being Execute AT - AE| Toexecute AT | Setto s~ forexecut-
executed, SP will flash. > (auouning) =T ing AT ard to 5FF
After AT execution. \_ o0 for stopping AT.
i AR
/ - i ‘ Press 7 key for less than one second
No. 2 display B off Vg Operation level ~
Dusing AT execution.
El = RE = Make sure that ,E ) E’S Process value/
= . set paint is ) G| setpont i50
=H on J “150 C.° 3 il
e
= h
Make sure that - r —S During run
ProssfZ & Alamm
Keys to set v 1
alam value to o
30 G
\. J

Start operation

Start program execution
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Soecification Setting after Turning ON Power

2 Qutline of Operation Procedures

Key Operation

in the following descriptions, all the parameters are introduced in the display sequence. Some parameters may not be displayed depending on
the orotect settings and operation conditions.

N
= ﬂ-n!i"--i! mERARS AR RSN EEmonmE,

C 3 rpsretion 16 i il o itment level

- _____________________________________________________________________________________________________________________________________________________________ |
\
= - ;
4
—_—
o e e e ————————————
i
I
P !
P = - =
e !
i e ——————————————————————eeeeeeeee
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:
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Sgm e 3 5
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=rg R
= T T —
[
: -————————————————
- .
- 1

‘

- e ——
[ o S

— e — e




27/c45/1C0

TIME: 12:13 TO: 0113 279 4449

I TNIZEEN/ESCN/ESGN

OMmRrRON

FROM: 020 8450 8087 Omron

ESAN/ESEN/ESCN/E5GN

7 Zuecification Setting after Turning ON Power

i~itial Setting Level

Tnis ievel is used for setting basic specifications of the Temperature
Conrtroller. Using this level, set the input type for selecting the input
o >& connected such as the thermocouple or platinum resistance
i-ermometer and set the range of set point and the alaimm mode.

»e i--i-t B ERSRRERAREN N

Adjustment level
9 Q key
B . Tess than 1. second

i

3 second min.

. e

Sy emm 4 .pl-q-qp-‘,-!_nu -" RN
4 R - . Protect level
kS
L3 lcommunications 4 X >
2 =
a ®
2 Less than 1 second _‘r
P FRRESRRAENB RN D RSB0

O key “'Password input’ ’

1se§_c_)ngmir .M . setvalue 169"

. {fAdvanced" N
function setting
Klovei i

Password input
¥ set value “1201"

’ ! Cafbration level |

"= ~2ve ‘rom the operation level to the initial setting level, press ()
«zy {or tnree seconds or more.
iia: setting level is not displayed when “initial/communica-
t2ns orctection” is set to “2.” This initial setting level can be used
en “irilial setting/fcommunications protection” is set to “0" or “1.”
The ‘=*aizng upper limit," “scaling lower limit,” and “decimal point”
czrameters are displayed when an analog voltage input is selected
as the input type.

Initial setting level

Input type

Scaling upper limit

Scaling lower limit

For analog input
(Input type: 16)
0- to 50-mV setting

Set point upper limit

Set point lower limit

PID / ONVOFF

Standard/heating and
cooling

Alanm output lype
(Cther than ESGN)
ST

(PID control)

Decimal point

Temperature e

unit £:c
F.°F

anof . ONIOFF controt
Pd. PID contiol

5tnd: Standarc
HZK. Heating/cooling

on: Enabled
ofF. Disabled

Control period (heat)

Control period (coof)
(PID conlml)

Direct/reverse operation

-\

Set the pulse outpul
cyde.

& Reverse
operation

ar ¢ Dirsct
operation

Alanm 1 type

Alamm 2 type

ALk Alanm 3 type
((ESAN/ESEN)

Select the alarm mode
(Models with alarm
function)

H"’OU Move to advanced
function setting level

{When initia¥communications protect is set to “0" )

To return to the operation level, press the (] key for longer than one

second

Not displayed as default setting.

PAGE: 016-029
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~2n :3ing a thermocouple input type, follow the specifications listed in the following table.

Input Type Specifications | Set Value Input Temperature Range
= amoccuple input type Thermocouple K H —200t0 1300 (°C) /-300 to 2300 (°F)
1 ~20.0 10 500.0 (°C) /0.0 to 900.0 (°F)
J 2 -100t0 850 (°C)  /-100 to 1500 (°F)
3 —20.0 to 400.0 (°C) /0.0 to 750.0 (“F)
T 4 -200t0400 (°C) /300 to 700 {°F)
E 5 0 to 600 (°C) /0 to 1100 (°F)
L 6 -100t0 850 ("C)  /~100 to 1500 (°F)
U 7 —200t0400 (°C)  /~300 to 700 {°F)
N 8 —200to 1300 (°C} /-300 to 2300 (°F)
R 9 0 to 1700 (°C) /0 to 3000 (°F)
S 10 0to 1700 (°C) /0 to 3000 (°F)
B 1 100 to 1800 (°C) /300 to 3200 (*F)
Non-contact temperature K10t070 C 12 0 to 90 (°C) /0 to 190 (°F)
sensor ES1A K60to 120 C | 13 0 to 120 (°C) /0 to 240 (°F)
K115t0165 C | 14 0to 165 (“C) {0 to 320 (°F)
K160t0 260 C | 15 0 to 260 (*C) /0 to 500 (°F)
Analog input 0 to 50mV 16 One of following ranges depending on
the results of scaling: 1999 to 9999.
199.9 10 999.9

“he initial settings are: 0: =200 to 1300 C/-300 to 2300 F.

o= oniag the platinum resistance themmometer input type, follow the specifications listed in the following table.

017-029

Input Type Specifications | Set Value Input Temperature Range
- Piziiaum resistance Platinum resistance Pt100 —200t0 850 (°C)  /-300 to 1500 {°F)
“rermemeter input type thermometer 1 ~199.9 to 500.0 (°C)/~199.9 to 900.0 (°F)
\ b2 0.0t0 100.0 (°C) /0.0 t0 210.0(°F)
| JPt100 3 —-199.9 to 500.0 (°C)/—199.9 to 900.0 (°F)
| 4 0.0 to 100.0 (°C) /0.0 to 210.0 (°F)

Note:

The initial settings are: 0: Pt100 ~200 to 850 C/-300 to 1500 F.

The ES1A Non-contact Temperature Sensor is now available.
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Alarm 1 and Alarm 2

-7 tt2 afarm 1 and alarm 2, select alarm types out of the 12 alarm types listed in the following table. (The alarm 3 for ESAN/ESEN, which has

“ee 2iarms, can also be selected from this table.)

Set Value Alarm Type Alarm Output Operation
When X is positive [ When X is negative
) Alamm function OFF Output OFF
1™ Upper- and lower-limit (deviation) ON i Lin . .
- g 2
2 Upper-limit (deviation) o ._.1 g‘i o j i i
OFF e r
3 Lower-limit (deviation) on i xt : on i i t:
Upper- and lower-limit range oy =it :
(deviation) P e X *3
e~
LI Upper- and lower-limit with standby o L} Hpe
: sequence {deviation) mi - L i “4
5 w
5 Upper-limit with standby sequence o x o -
(deviation) o pitt &w s
x r— T
7 Lower-limit with standby sequence &n d xfe - "R i it :
(deviation) P : oo | -
13 Absolute-value upper-limit AN Eﬁj e on - iii
g m DR ~ . M . LB
2 Absolute-value lower-limit O ﬁ i C on ‘:gj
R TR had .
s Absolute-value upper-limit with OM L e o il
: standby sequence OFE . o "’ o &0
[t Absolute-value lower-limit with o -y o __x
'[ standby sequence oFF wE :
o i 2

i With set values 1, 4 and 5, the upper and lower limit values can
be set mdependently for each alarm type, and are expressed as “L"
ﬁ“d “H
‘o ﬁg operations are for cases when an alarm set point is “X" or

HSR Legy

§ H<h Ll -

PR

m H=R Lop
BPH L ML

*3: Set value: 4, upper- and lower-limit range

Case 1 Case 2 Case 3 (Always OFF) .
BT weia
] o LR o
R B 8- WA Led , H<A L8
: 'tlv-;.; T )

e = H¥ R 0.
—t e<n

*4: Set value: 5, upper- and lower-limit with standby sequence

Case 1 Case 2
\ J Example
YT
Same as for the upper- and lower-kmit
larm. . when the ini < ¥
alanm. However, when the upper-imit —-—1q- :

and lower4imit hysteresis overlaps:
Always OFF

Example: When the alarm is set ON at 110 C/ F or higher.

When an alanm type other When the absolute-value
than the absolute-value alarm is selected

alarm is selected (For alam types 8 to 11)
(For alanm types 1 t0 7) The alarm value is set as
The alarm value is set as a an absolute value from the
deviation from the set point. alarm value of 0 C/F.

Alam value Alamm value

! sm el
Set point 0°CrF
100°CrF -

*5: Set value: 5, upper- and Iower‘hmut with standby sequence

O N PR S

e e

h

il

overlaps.
Set the alarm types for alarm 1 and alarm 2 independently in the ini-




focimta mIMm: 12:13 TO: 0113 279 4449 FROM: 020 8450 8087 Omron PAGE: 019-029

OomRroN ESAN/E5SEN/ES5CN/E5S5GN

E5AN/ESEN/ESCN/ESGN

e

T “zrameters
Pzremeters related to setting items for each level are marked in boxes in the flowcharts and brief descriptions are given as required. At the end
> zoch setting item, press the mode key to return to the beginning of each leveil.

Display

ss than 1. second . ¢ in
e:: X ( ;1 second min.

AR E RN NN RN AN RSO,
- . Protect leve!
Communications

g r e 5 ~— No. 1 display
g g
a

kay 3 second min.
: . [~— No. 2 display

key 1 Sethng level : ESEN
"% Less than 1"second j 3
'!!"'I_""!l‘"l"””?! g b b o |
-Password input Ic
o -_.J sel.value "-169" ES"‘— No. 1 disp|ay
~Aevanced nl
. ‘;‘:r::(ion setting ¥ Ul No.2 display
L el ] AU et
‘ Pastord‘lnpul_ [:3 Control in progress
o "Wi(—;:lua 1201 . _ Control stopped E5CN i
ni.;aum—. Ieveugr *—-— Level change No. 1<isplay : ESGN N? 1 display
1
T ! g
g
I 7
_/ ' No. 2 display
No. 2 display
[ Power ON —I
0 key Q key @ key
1 secona min. 1 second min. Less than 1 second
Acverced Function [ Initial Setting Level .—.{ Operation Level l:L Adjustment Level 1
Sz evel | 3 rey O key
Less than 1 second

3 second min.
*

—— Note: To select advanced function
setting level, you must enter
the password (“-169") in the
initial setting level.
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Advanced Function Setting Level Initial Setting Level
N Parameter intialize Resets to the defauit value
LM
== SEC Input type
~
Number of muki-SP uses N
Scahng upper lmt
: Eventinput assignment 1 Input setting: Muliple
SPMRUN/ISTOP For analog input
Scaling lower limit (Input type: 18}
) 0- 10 50-mV setting
Event input assignment 2
Decimal point
Number of displayed digits
Muki-SP useg - Y 9 J
on OFF )
Temperature unit r.c
SP ramp set valus FeE
Set point upper firrit
Standby sequence reset
method Limit the set point
N Set point fower limit
Alarm 1 open in alarm
ON/OFF setting of alarm
output 1
i rf‘lt + | PID/ ONICFF anoF . ONIOFF control
Alamm 1 hysteresis Ltk Select the control system.  #.d: PID control
cngf;
7
Alarm 2 open in alam E 5 ‘HC Standard/heating and cooling Stnd. Standard
ONIOFF setting of alarm Ska il Heating/cooiing
output 2
. ST Seif-tuning
Alanm 2 hysleresis St’ 4~. Enabled
J {ate] G of £. Disabled
4
L‘ Control period (heat)
Alamm 3 open in alamm L Set the puise
outpul cycle.
CN/OFF setting of alarm '/_'_ F"Q Control period (cool)
output 3 (ESAN/ESEN L
only) 25
\ E
Alam 3 hysteresis g Direcl/reverse operation &0 Reverse
ok Direct
; )
Alamm 1 type
HBA ON/OFF
Select the alam
mode.
Alamm 2 type
Heater bumout latch
Heater bumout hysteresis
o Alarm 3 type (ESAN/ESEN only)
ST stable range
For setting deviation. 4
Move to advancsd function
@ setting level
2-PID parameter
MV upper limit Note:  To select advanced function set-
Limitations to MV ting level, you must enter the pass-
word (*-169) in the initial setting
MV lower Bmit level.
Input cigital fiter Note: These diagrams show all the parameters that may be dis-
For seiting time constant in seconds played. Depending on the specifications of the mode! used,
there may be some parameters that are not displayed. The
Additioral PV display following symbols are used to distinguish between these
Displayed first in the operation level parameters.
Displayed for all models regardless of the settings of
Manipulatec vanable display other parameters. h
. Not displayed for some models.
) : Depending on the settings of other parameters, ma:
Aulomatic retumofdisolavenode L —"F- -~ J - o on YO ONeTparamelers. may
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Operation Level Adjustment Level
K Add in the “addi- AT execute/cancel Auto-tuning
- 26 PV tional PV display”
Loz parameter.
Communications writing
LJS PVISP Sn: Enabled
oFF. Disabled
N\
Heater current
Muli-SP  Select SP. value montor
HBA
Healer bumout function
Set point during SP ramp detection
J
~
. Set point 0
Heater cument value monitor Cument value
monitor of HBA
Set point 1
Run/stop rUn. RUN
6P STCP
5taF: STC Set powits usad
. by muiti-SP
Alamm value 1 Set point 2
Set either of .
Upper-imi \hose Set point 3
alam vailue 1 parameters. J
N
- Temperature input shift 1-point shift
Lower-lim#
alamm valuse 1
Upper-timt temperature
Alarm value 2 input shift value 2-point shift (see note)
tSnae(s:-ther of Lower-lmit temperature
Upper-limit rameters input shift value
alam value 2 pa ! J
“\
Lower-limit Proportional band p
alam value 2
.
(oo Integral time | PID settings
o
RE I Aam vaiue 3
i n] Derivative time D
g Y

Set either of these
parameters.
(ESAN/ESEN only)

Upper-limit
alamm value 3

Lower-limit
alamm value 3

MV monitor (heat)

MV monitor {cool)

~he displays for parameters which can be switched
{i.e., parameters other than simply numerical ones)
show the contents of those parameters.

Note:

Cooling coefficient

Used in heating and
cadling control

Dead band

Marnual reset vaiue

Clear the offset during
stabilization of P or PD

- 5C0) control.
— " .
d HHS ysteresis (heat)
=2 40
Y= Set hysteresis.

g CHHS Hysteresis (cool)

o
24

=

The 2-point shift setting is only possible when the
input type is a non-contact temperature sensor.

some parameters that are not displayed. The following symbols are used to distinguish between these parameters.
. Displayed for all models regardless of the settings of other parameters. )

Not displayed for some models.

. Depending on the settings of other parameters, may not be displayed.

These diagrams show all the parameters that may be displayed. Depending on the specifications of the model used. there may be
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Frotect Level

= Operation/adjustment protection
3 oAPt P

$ I7 Restricts display and modification of menus in the opera-
ton and adjustment lavels.

~r Initial selting/communications protection
it (A8 t Restricts display and modification of menus in the initial set-
! 1 ting, operation level and adjustment levels.

Setting change protection

R
'3 - '-Pb Prolects changes to setups by operating the front panel
L) oFF| keys.

“oeration/Adjustment Protection
T2 “ailowing table shows the relationship between set values and
t== range of protection.

Level Set value
Operation | PV C O ] O
avel PVISP [e) o) [+) 0
Other lo] o] X X
* Adiustment level _ 0 X X X

e this parameter is set to “0," parameters are not protected.

Cefault setting: 0
T 1 Can se displayed and changed
Can oe displayed

. Cannot be displayed and move to other levels not possible

Initial Setting/Communications Protection

This protect level restricts movement to the initial setting level, com-
munications setting level and advanced function setting level.

Set Initial setting | Communications Advanced
value level setting level function v
setting level
L L |
C C X
X X X
St geting: 1

~ . Meve to other levels possible
X : Move to other levels not possible

Setting Change Protection

This protect level protects setup from being changed by operating
‘e kays on the front panel.

Description
Setup can be changed by key operation.

§ON Setup cannot be changed by key operation.
; (The protect level, can be changed.)

Set value

ZnTa sl seting OFF

41
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~>nmunications Setting Level
5S¢ he ZSAN/ESEN/ESCN/ESGN communications specifications in the communications setting level. For setting communications parame-
‘ers. use the ESAN/ESEN/ESCN/ESGN panel. The communications parameters and their settings are listed in the following table.

Parameter Displayed characters Set (monitor) value Set value

Communications unit No. Uho 0to 99 0.lto 99

Be'd rate 25 1.2/2.4/4.8/9.6/19.2 (kbps) 1.2/2.4/4.8fX¥19.2
Cez3ls " 7/8 (bit) K8 (ot

TlrTa 5k 112 1E (bit)

P ek None, even, odd REr . -ERE]
N2t The highlighted values indicate default settings.

executing communications with the Communications Unit No. (U‘ﬂn&)

2 N/ZSEN/ESCN/ESGN, set the communications unit No., baud
r2'e. etc., through key operations as described below. As for other
cperations, refer to relevant Operation Manual.

When communicating with the host computer, the unit number must
be set in each Temperature Controller so that the host computer can
identify each Temperature Controller. The number can be set in a

1. Press the [T key for at least three seconds in the “operation range from O to 99 in increments of 1. The default setting is 1. When
level.” The level moves to the “initial setting level.” using more than one Unit, be careful not to use the same number
2. Press the[(J] key for less than one second. The “initial setting twice. Duplicate settings will cause malfunction. This value

becomes valid when the power is turned OFF and ON again.

Baud Rate ( 75)
Use this parameter to set the speed of communications with the

level” moves to the “communications setting level.”

Pressing the [ key advances the parameters as shown in

)

the following figure. host computer. It can be set to one of the following values; 1.2
% Press the[A] or|3#| keys to change the parameter setups. 8528 Obgg)s,)z"‘ {2400 bps), 4.8 (4800 bps), 9.6 (9600 bps), and 19.2
I This_ setting becomes valid when the power is tumed OFF and ON
g U'ﬂ5 Cqmmunicalions again.
unitNo Data Bits ( )
Use this parameter to change the communications data bit length to
PG| Baudrae 7 bits or 8 bits.
35 Stop Bits (5 (k)
{ £n| Databits Use this parameter to change the communications stop bitto 1 or 2.
b Parity (F-£ )
E—g%f-'g Stop bits Use this parameter to set the communications parity to None, Even,
g or Odd.
Pr‘& Parity
EuEn
k=)

Notar Onthe ESANJESEN/ESGN, the [J Key is the () Key.

=ach communications parameter to match those of the commu-
‘ng personal computer.

* Troubleshooting

¥When an error occurs, an emor code wilt be displayed on the No. 1 display. Check the contents of an error and take appropriate countermea-
sures.

No. 1 display Type of error Countermeasures
S Input error Check the wiring of inputs for miswiring, disconnections, short-circuits, and the input
type.
s Memory error First, turn the power OFF then back ON again. If the display remains the same, the

Unit must be repaired. If the display is restored, then a probable cause can be external
noise affecting the control system. Check for external noise.

e Display range over Though not error, this is displayed when the process value exceeds the display range
when the control range is larger than the display range.
TR ® When less than “-1999" (-199.9) cccc
® When larger than “9999" (999.9) 23323
Ce e HB error First, turn the power OFF then back ON again. If the display remains the same, the

; ESEN/E5CN/ESGN must be repaired. If the display is restored, then a probable cause
; can be electrical noise affecting the control system. Check for electrical noise.

Note:  Error will be displayed only when the display is set for the PV or PV/SP.
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~uzzy Self-tuning
-2 7_zzv self-tuning (ST) is a function that automatically calculates an optimum PID constant depending on items to be controlled.

& Feature
T ne Temperature Controller determines when to execute this fuzzy self-tuning.

® Functions
SRT: Performs PID tuning according to the step response method when the SP is changed.

Fequirements for SRT Functionality

e ST will be executed according to the step response method when the following conditions are satisfied when operation is started or when
‘~a 3% is changed.

024-029

T

When operation is started

When SP is changed

The SP at the startup is different from the SP at the time the
crevious SRT was executed. (See note.)

-

. The SP after change is different from the SP at the time the

previous SRT was executed. (See note.)

The temperature upon startup is smaller than the SP in the | 2. In the reverse operation, the value obtained by deducting the SP

-averse operation and larger than the SP in the direct operation. before change from the SP after change is larger than the ST

. Festarting of tion is not due to an input error. stable range. In the direct operation, the value obtained by

[ . rasart % opera l.on s . l pu . deducting the SP after change from the SP before change is

Nete:  The “SP that existed when the previous SRT was executed larger than the ST stable range.

refers to the SP used for obtaining the PID constant in the o )

previous SRT, 3. Eezii?ange width is larger than the current proportional band

4. The temperature is in the stable state. (It can be in the balanced

state if no output is generated when the power is turned ON.)

itization State

Zalanced State
st is 0% for 60 seconds and measured values fluctuate within the width of the stable range.

This inclination is
referred to as R.

Tewrperature Y ST stable range

SPL - - - -z

\
SRT completion

Time

! values remain in the stable range for a certain period of time.

“~z 37 is changed while SRT is being executed and if SRT completion conditions are satisfied, no PID change will take place.

43
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not be performed properly and optimum control will not be When starting operation after the Temperature Controller has
achieved. wavqu up, turn OFF the power and then turn it ON again at the

« In crder that power can be turned OFF in an emergency by the same time as turning ON power for the lcad. (instead of turning the
osvnon operating the Temperature Controller, install the ap- Temperature Controlier OFF and ON again, switching from STOP
orooriate switches and circuit breakers and label them accord- mode to RUN mode can aiso be used in this case.)
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