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1. WHEN THE INSTRUMENT IS DELIV-

ERED

Thank you for purchasing the UP27 program controller.

This instrument is provided with two user manuals: this “Initial
Setup Manual” and a separate “Operation Manual”. Information
is divided between these manuals as follows.

— Initial Setting Manual —

© When the instrument is
delivered
(instrument checkout)

© Changing input/output |

- types :
© Mounting

© Wiring Procedure

© Component names and
functions

© Summary and description
of parameters

© Coordinated operation
(overview)

© Standard specifications

—— Operation Manual —;

© Handling instructions
© Key operations
® Setting the operating
parameters
 PID constants
« Fixed set point con-
trol (local mode)
parameters
« Program patterns Etc.
® General operation
« Start/stop =
« Mode switching Etc.

© Maintenance, and Re-
sponse to Malfunctions

History

IM 4P2F5-02E

Jan, 1995 Ist Edition New Publication

This manual covers
these topics. For
details, see the . .
Table of Contents.




1.1 Checking Instrument Specifications and Ac-
cessories

Verify that the specifications of the instrument that you have

received match the model and suffix codes of the instrument
ordered.

Model and Suffix Code Table

Model | Suffix code

Description
UP27 ‘ ---------------------- Program Controller
. /RET Retransmission (4 to 20 mA DC)
Option

/RS422 | RS-422A communication interface
codes

/LPS Transmitter Loop Power Supply

Check that the following items are included.

................................................................... 1

’ ® Brackets (for mounting hardware) ...................... 2
® Initial Setup Manual (this manual) ..................... ]
® Operation Manual ........................................ 1
® Communication Manual ... 1*

* Included with option code /RS422 only




1.2 Component Names and Functions

® The UP27 1s made up of the components shown in the diagram.

Bracket (for mounting)
[One each on top and
bottom of case]
Rubber gasket
[See “Maintenance,” in the
“Operation Manual”
(IM 4P2FS-21E)]

Bezel
™~

Stopper .
(center bottom of bezel) DIP switches and
rotary switches
®
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1.3 Checking Measurement Input Range Code
and Control Output Type

® Unless otherwise specified, the UP27 is shipped from the

factory with the following measurement input range code and
control output type.

Measurement input Control Output
range code type
0 (thermocouple type K, (time proportioning PID,
UP27 —200 to 1200 °C) relay output)
DIP switch No. 1: ON | DIp switch No.5: ON,No.6:ON

® As shipped from the factory, the UP27 control action is set for
reverse action.

® If a change is required in order to use this instrument, refer to
Section 2, “Changing Input/Output Types”.

s




1.4 Preparing for Operation

Follow the flow diagram shown below to prepare the UP27 for
operation.

] Set (check) g 7
input/output types cc P

L Mount

I Wiring

l Set operating 1 (Note 2) See p.26

See p.13

(Note 1)
See p.16

Preparing for operation

parameters
Select program pattern See “Selecting Operating Program
to be run Pattern,” in the “Operation Manual”
) l | (IM 4P2F5-21E) Operation.
0 G See “Operation,” in the “Operation
peration Manual” (IM 4P2F5-21E).

Note 1: The UP27 has no power switch. When power is supplied to it, the UP27
goes to immediately to an operating condition and begins to execute
control operations. Therefore we recommend that you not connect its
output to the device to be controlled until just before you are ready to
begin actual operation.

Note 2: When received, this instrument’s setpoint and operating parameters
will be set to the default values in effect when it was shipped from the

factory, as given in Section 8.2, “Operating Parameter Summary” (p.
20).




2. CHANGING INPUT/OUTPUT TYPES

The measurement input range code and the control output type
! 0 code on the UP27 can be changed using switches inside the
\ UpP27.
To do this, first perform the following procedure to pull out the
internal unit.

(O Turn OFF power to the UP27.
(@) Pull out the internal unit.

Pressing the stopper at the
bezel bottom, pull the internal
. chassis forward.

-
'l\ ’ Note: After making the changes, return the internal unit to the case, and
turn power ON.




2.1 Changing Measurement Input Range Code

DIP switch and rotary switch () (see p. 4) are used to
change the measurement input range code. (

Use a small Phillips screwdriver to turn the rotary switch (&)
arrow to the appropriate range code No. (Unless otherwise speci-
fied, this 1s set to “thermocouple type K, —200 to 1200 °C” when

the UP27 is shipped from the factory.)

No. 1 switch: ON
To select thermo-
couple input

- To select thermocouple

ON - input, set DIP switch No.
T 1 to ON
OFF

1 2 3 4 5 6

Table 1. Thermocouple Input Range Codes

Thermo- DIP Input
couple Instrument range switch | range code
type S No.l (Note 1)

K -200~1200°C | -300~2300°F| - 0
K |-199.9~999.9°C 0~2300°F |
K |-199.9~500.0°C |-199.9~999.9°F 2
§ {-199.9~800.0°C | -300~ 1500°F 3
T [-199.9~400.0°C |-199.9~750.0°F 4 1 e
T 0.0~400.0°C | -300~ 750°F 5 > :,
T [-199.9~200.0°C |-199.9-400.0°F 6 Y
B 0~ 1800°C 32~ 3300°F 7
S 0~ 1700°C 32-3100°F | 0 8 Note 1:
R 0~ 1700°C 32~ 3100°F 9 Turn the rotary switch
N 0~ 1300°C 32~ 2400°F A @) arrow to the No.
w 0~2300°C | 32~ 4200°F B forthe range code No.
E |-199.9-800.0°C | -300~ 1500°F C (Example shows
L - |-199.9~800.0°C | -300~ 1500°F -D thermocouple type J
U |-199.9-4000°C | -300- 750°F E selected.)
U 0.0~400.0°C | -199.9~750.0°F F




ON

OFF

No. 1 switch: OFF
Toselect RTD or DC voltage input

|
|
|

1 2 3 4 5 6

To select RTD or DC
voltage input, set DIP
switch No. 1 to OFF

Table 2. RTD/DC Voltage Input Range Code

RTD/ DIP Input
DCV Instrument range switch | range code
~ Type . No.1 (Note 2)
-199.9~500.0°C |-199.9~999.9°F 0
‘ 0.0~200.0°C |  32.0~400.0°F 1
JPt100
0.0~100.0°C 32.0~200.0°F 2
-100.0~100.0°C [-199.9~200.0°F 3
~199.9~640.0°C | -300~ 1200°F 4
-199.9~500.0°C- | -199.9~999 9°F 5
Pt100 0.0~200.0°C |  32.0~400.0°F 6
0.0~100.0°C 32.0~-200.0°F 7
OFF
-100.0~-100.0°C ]-199.9~200.0°F 8
—0-10mV}  Scaling can be performed 9
0~10mVv| Within the following four A
ranges.
0~100mV B
0~1V -1999 ~ 9999 C
0~5V -199.9 ~ 9999 D
Y -19.99 - 99.99 E
-1.999 ~ 9,999
0~10V F

Note 2:

Turn the rotary
switch () arrow to
the No. for the range
code No.

(Example shows DC
voltage, 1 to 5 V se-
lected.)

Note: After changing the measurement input range code, return the
internal unit to the case, and turn power ON.
Changing between °C and °F is done by changing the setup

parameter (in the measurement input parameters) for the dis-
play units (UNI).
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| 2.2 Changing Control Output Type Code

To set the control output type, turn ON or OFF DIP switch
No.5 and No.6 (Unless otherwise specified, the control output
type is preset to “Time-proportional PID (relay) output” on ship-

ment.)
;3 Control . . DIP
output type Specifications switch
| Time-propor- Contact rating: 250V AC, 3A (resistive o
! tional PID relay load) ok M
1 output (Note 1) | Cycle time: 1 to 240 seconds (selectable) rraass
, Time proportion- | ON voltage: 12V DC (approx.) or greater
l ing PID voltage OFF voltage: 0.1V DC maximum 3
pulse output (load resistance: 6002 minimum) M et
| Cycle time: 1 to 240 seconds (selectable) |
| R :
I Continuous PID | Output current: 4 to 20mA DC :
| output (load resistance: 600Q maximum) o [
.| Accuracy, £0.3% (of full scale) orr m
Output update interval: 200ms

ON/OFF relay Contact rating: 250V AC, 3A (resistive -

output (Note 1) load) il

Output update interval: 200ms 12346

Note 1: Therelay is socketed and replaceable. If necessary, replace with

a DS power relay (Model DSPI, 12 V DC, AGP20139,
Matsushita Electric).




[l

3. DIP SWITCH TYPE SETTINGS AND
MODE SELECTIONS

The DIP switch is located inside the UP27. (See p.7),
and pull out the internal unit. All DIP switch positions are set to ON

when the UP27 is shipped from the factory.

Note:  DIPswitch No.3 always must be ON. Otherwise, UP27 does not

operate normally. OoN=PID ab po

Ry pri
Always : _
No.3 switch: ON .IOFF'— PTIo 2k pan
P
ON
T
OFF

1 2 3 4 5 6

3.1 Selecting-Control Output Behavior During
Error Conditions (See IM5B4B7-20E, Chapter6.3)

By setting DIP switch No. 1 to ON or OFF, you can select
whether the output during error conditions will be set to 0%
(minimum) or 100% (maximum).

Output during error: ; I Output during error:
0% (minimum) i 100% (maximum)
No.2 switch: ON E No.2 switch: OFF

ON ON
t t
OFF v OFF
1 2 3 4 5 6 1 2 3 4 5 6
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3.2 Selecting Operating/Setup Parameter Setup
Mode

By setting DIP switch No. 4 to ON or OFF, you can select
whether the UP27 will operate in operating parameter setup mode
or setup parameter setup mode.

No.4 switch: ON No.4 switch: OFF |
Operating parameter Setup parameter setup ’
setup mode (Note) mode '
ON ON
OFF | ~ OFF
1 2 3 4 5 6 1 2 3 4 5 6

Note: Operating parameter setup mode is called up by pressing the
GET/ENTD) key for at least three seconds from the Operation
- Display (see p.22).




(9

T s

4. MOUNTING
4.1 Mounting Location

Select a location that meets the following conditions to
install this instrument.

(1) Minimal mechanical vibration
(2) Free of corrosive gases

(3) Near normal room temperature (23 °C), with minimal tem-
perature variation

(4) No direct exposure to high radiant heat levels
(5) Free of electromagnetic field effects

(6) Not exposed to contact with water

4.2 Mounting Procedure

(1) Insert the UP27 from the front of the panel.

(2) Usetheaccessory brackets to mount the UP27 to the panel. Be
careful not to overtighten the screws when mounting..

CAUTION~~~~

CAUTION: WHEN MOUNTING ON OR OVER A COMBUSTIBLE
SURFACE, A PLATE OF AT LEAST 1.43mm GALVANIZED OR
I.mm UNCOATED STEEL EXTENDED AT LEAST 150mm BEYOND
THE EQUIPMENT ON ALL SIDES MUST BE INSTALLED

and '

AVERTISSEMENT: LORSQUE L'APPAREIL EST INSTALLE SUR
OU AU-DESSUS D'UNE SURFACE COMBUSTIBLE. ON DOIT PREVOIR
UNE PLAQUE D'ACIER GALVANISE D'AU MOINS 1.43mm OU
UNE PLAQUE D'ACIER SANS REVETEMENT DE [.6mm SE PRO-

LONGEANT SUR AU MOINS 150mm TOUT AUTOUR DE L'APPA-
REIL.




4.3 Outline Drawings and Panel Cutout Dimen-

sions
Units: mm
~_ 117, minimum [approx. inch]
o (4.61)
| i +
25 (0.98) 117, minimum
' (4.61)
97 9¢
(3.62) + +
92 3° 25
(3.62) (0.98)
96
(3.78)
|
96
(3.78)

|
e |
(e ) () (reser ) '
S J__




e ——-91.6, maximum
(3.61)
FE= T 16
3. 100 .
(0.51) (3.94) :
5 A

U uuuuy

[ 13, maximum
(4.45)

Panel thickness, | to' 10 (0.04 t0 0.39)

L5




5. WIRING
5.1 Wiring Procedure

When wiring, refer to Section 5.3, “Terminal Wiring Diagrams,”
and conform to the instructions below.

(1) For thermocouple input, use the prescribed type of compen-
sating lead wires (thermocouple extension wire).

(2) For RTD input, use wiring with low lead wire resistance and
no difference in resistance between the three wires.

(3) For power supply wiring, use wire or cable equivalent or
superior to 600 VPV Cinsulated wire (JIS C3307). If required
insert a noise filter in the wiring,

b}

(4) Ground the UP27 so that resistance to ground does not exceed
100€2, using wire having a cross-sectional area of at least 2
mm?.

(5) Plan the routing of input circuit wiring so as to avoid noise
pickup in the input circuit.
(a) Keep the input circuits separated as far as possible from
the power supply and ground circuits.
(b) Shielded wire can be used to counter noise caused by
- electrostatic induction. The shield can be connected to the
UP27 ground terminal if necessary (but be careful toavoid
2-point grounding — ground the shield either at the signal
source or UP27, but not both).
(c) Tocounternoise from magnetic induction, you can obtain
relatively good results by using twisted-pair input wiring
with a short pitch between twists.

(6) We recommend that you use insulated sleeve crimp terminals
(for 3.5 mm screws) to connect the wiring to the terminals.
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5.2 Notes on Wiring

(1) There is no fuse or power supply switch in the UP27. If required, you
should provided these separately.
For fusing, use a time-lag fuse with a rated voltage of 250 V and a rated
current of | A.

(2) If the load exceeds the contact rating when using relay contact output

(control output: 250 V AC, 3 A, resistive load; alarm output: 250 V AC,
1 A, resistive load), use an auxiliary relay to switch the load.

(3) When using an inductive load such as an auxiliary relay on the relay
contact output, connect an RC (for AC) or diode (for DC) surge
suppresser circuit in parallel with the contacts toprevent arcing across the

P power source

JET

UP27.: contact UP27 contact %}f ilter circuit
Relay Diode nstall directly at

Relay the relay coil

contacts..
® For a DC Relay: ® For an AC Relay:
‘ o External DC . External AC
; UP27 o up27 . power source

(Use a relay coil (Install directly at (Use a relay coil )
. . . . g . . terminals (at the
with a rating within the relay coil with a rating within cket).)
the contact rating  terminals (at the the contact rating of 50 '
of the UP27) socket).) the UP27)




5.3 Terminal Wiring Diagram

Control output relay | Relay contact output
Contact capacity:

(250 VAC, 3 ;x ~C
resistive load . ﬁ
NO —] i o
' coM

{Control output?

' 4 to 20 mA DC output Voltage pulse output ‘ - ‘
‘ 9
@E] e [a L—{ 2 O 0
T ' l 3 % 1
:_ P 4 21 30) J
E] EJ 5 D 3
RIBL ] I
Note: Terminal connections may change 7 DS 13
as different inputs/outputs are 8 2% O
selected via rotary switches. Vel 169 o |
1
Thermocouple input RTD input } Communication

<0 -
| g -

Voltage (V) input @ _RX— ‘
mV, Vv DC :
(Measured input> _—@7] @SG—‘
ﬁ__.e FG—
J

(With /RS422 specified)




{With /RET specified) (With /LPS specified) External contact capacity: 12V DC, 10mA or more

Retransmission output Transmitter power squly External contact selection for program pattern and operation mode
@@ G [VYIith IRS4Z2 ot spectlied] || (With /RS422 spfacmed}
4~20mA DC : 24V DC ,T;"" 0IsS=0 l DisS=4 ,';"'iols=0ims=tjots=2:ms=3;o|3=4
@:8]::: "3 @ Pattern 8 @ |Patéenl HOLD lnowawvmwwu
— J 09l Pattern 4 {tsi ! Pattern 4 EHOLD lPat;em
; {0 Pattern 2 20} | Pattern 2
=) - -
; 4 f2g] Pattern 1 @I Pattern 1
20_HRY0 S 2 — (9] RESET 2| Not used (for /RS-422)
3 20 ® :
0 DT 13 q 'l fio} P. RUN Not used (for /RS-422)
] [ .
5 2 ) ®
21 ADVANCE RESET
S il RBE G
—r
7 JIl¢ ] : 2| wow KEYLOC P. RUN
0 % ©
L1 = j m coM m CoMm
— ?)

* 1 Specifying DIS (setup parameten) code (0 1o 4) changes the function of
terminals (<18), (19>, (22)) |

)

Power supply Alarm output | Alarm output relay

| contact capacity:
TME3 T° EE’ PYE: 250V AC, 1A
& o_{:}. PVES {resistive load)
TME 2

1 14}~ com

Pattern end and time
event output

Pattemn end
signal

TME 4

11l

TME 1
. Supply voltage:
35|/COM 90 to 250V AC
(universal power
24V DC. 50 mA or less supply), 50/60

Hz common
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6. COMPONENT NAMES AND FUNC-
TIONS

PO &

POODOO®DO O
| L[]/
(B R
< oo
Z "'[u. oo, ©
e ____/ 7 @@
-« B E B||GREE
gu. O O &=
() (Crw) (Creser)
L W’JJ

A
o
S

Function

PT.No.

® Selects a program pattern No. with the Operation Display on display.

U

p

® Starts operation when pressed and held for about two seconds with the
Operation Display on display.

RESET

® Stops operation when pressed and held for about two seconds in
program operation mode, local operation mode, or hold mode.

SET/ENT

® Switches front panel from Operation Display to Operating Parameter
Setup Display.

® Scrolis the display through the setup displays for the various parameters.

® Enters numeric values.

MODE

® Transfers UP27 between its modes: hold, advance, auto/manual, lo-
cal, auto tuning, etc.

DISP

® Switches UP27 to Operation Display.
® Retums UP27 from Operating Parameter Setup Display to Operation Display.

IR REIETE

Used to alter numeric values displayed for target set points and param-
eters, and also for output when in manual operation mode.

The("w )(down) key decreases the displayed value; the (a_; (up) key
increases it. Pressing either key once and releasing it will change the
numeric valuc one digitat atime: pressing and holding the key will specd
the ratc of change.




Z
=

Indicator or Display

Function

PVE Il O
(PV event | lamp)

Lights when PV event 1 occurs.

PVE2 C
(PV event 2 lamp)

Lights when PV event 2 occurs.

TME 1 ©
(Time event | lamp)

Lights when time event 1 occurs.

TME2 ©
(Time event 2 lamp)

Lights when time event 2 occurs.

TME3 O
(Time event 3 lamp)

Lights when time event 3 occurs.

TME 4 ©
(Time event 4 lamp)

Lights when time event 4 occurs.

PRG ©
(Programopcration modc
indicating lamp)

Lights when program is running (OFF when in fixed
setpoint control mode (local mode) or in reset state).

© | Q| @ | © | ® | |6 |6

LOC .
(Local mode indicating
lamp)

Lights when UP27 is in ﬁxed setpoint control mode
(local mode).

RST ©
(Reset mode indicating
lamp)

Lights when UP27 is in reset state. Program operation stops,
and automatic control stops. Note that manual (MAN) mode
operation is also disabled when in this state.

® | @©

(Measured value display)

Displays measured value (PV)

8888

(Setpoint & parameter dis-
play)

{ Displays target setpoint, output, segment No., remaining

time in segment, and the various parameters of the UP27.

HLD ©

(Program hold indicating
lamp)

Lights when program operation is in HOLD mode
(temporary stop). Control continues while in this mode.

MAN ©O
(Manual mode indicating
lamp)

Lights when UP27 is in MAN (manual operation) mode

'[OFF when UP27isin AUTO (automatic operation) mode].

® @ | ® |6

AT O
(Auto tuning execution.
indicating lamp)

Flashes while auto tuning is executing.

@

P

S

These indicate the nature of the currently running program
segment: ~ indicates an ascending ramp: = indicates a
souak segment: and ™\ indicates a descending ramp.
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KEY OPERATION PRINCIPLES

CPower ON) @®
l

Operation Display

SP display
SP& PV

Segment number

Output value
display
Output value & PV

Remaining seg-

[

= ment time or. -‘

wait time & PV

@

(SET/ENT) key for at least three seconds @

@

Y
Operation Parameter Setup Display
—. e —_ N — ]
| - .- ) =
! Control ——*1  Program Program Program
| P s Local sewp ! pattern pattern pattern
l (Menu) ) (Menu) [— (No. 1) ~ (No. IS} D) operation
r." i : "'_.{ (Menu) T el ¢ (Menw ey (Menu)
. ! ;
| SETENT) | {SETEST I | SETENT) SETENT) {SETENT)
i : ! -
i i '
i . i
| } ! : . i
. I Operating ! : Display No.
! palramlcll'::gn ‘ parameters E :::!c:m ' Pn:lge:m of segments
L PID ey | (Local 5P ' | L Tewp :-up Copy paticm
‘ parameters} | ! I Delcte patiern
1 L P :
Pop— Jp— S gp— l e ] .
S DISP i DISE: o DISP ! “DISP) (DISP)

Y

Setup parameter setup display

® Key lock related ® Control output related @
® Measurement input related @ Retransmission output related ,
® Sctpoint (SP) related ® Communications rclated ‘




(D When power is first applied, the UP27 displays the Operation Display.
[This is if DIP switch No. 4 is set to ON (default when shipped from the
factory is ON). For approximately 2 seconds after power is applied,
before the Operation Display is presented, the model, input range, etc.
are displayed on the measured value display.]

(@ There are three Operation Displays (SP display, output value display,

and time display). The( DISP)key can be used to switch between these
Operation Displays.

® Inlocal mode, the SP value can be changed from the SPdisplay. (¥ ),
(&) +EETEND)

® In MAN (manual) operation, the control output value can be changed
from the output value display using the () and (&) keys..

® From the time display, the remaining segment time can be changed if
the UP27 is in hold mode or a soak segment.

(® With the Operation Display on display, pressing the key for
at least three seconds will transfer the UP27 to the Operating Parameter
Setup Display.

(® The operating parameter menu group can be changed using the (¥ ) and

(_a ) keys. Each time the (SET’ENT) key is pressed, the display switches
to the next item in the sequence.

(® The individual operating parameters can be set (or displayed) using the
() and (&) keys. (The period will be flashing while the number is
being changed.) After changing a parameter value, press the
key to register the change.

® Pressingthe (DISP) key with the Operating Parameter Setup Display on
display returns the UP27 to the Operation Display. Pressing the
key while setting a parameter returns the display to the menu display.

(@ If DIP switch No. 4 is OFF when power is turned ON (see p.12), the
UP27 goes to the Setup Parameter Setup Display. (Note 1)

- Each depression of the (SET'/ENT) key (for less than three seconds)
advances the display to the next setup parameter in the sequence.

- ® Individual setup parameters can be set (or displayed) using the (¥) and
() keys. (The period will be flashing while the number is being

changed.)
 After changmgaparametervalue press the SET/ENT key to reglsterthe
change. -

Note 1: After the selup par'lmelerb have been set, return DIP swnch No. 4 to the ON
position.



P
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8. OPERATING PARAMETERS
8.1 Operating Parameter Setup Flow

Y

}

Pattern operation

L

L

. R DIP switch
[ Operation Display No. 4 ON Power ON ‘
4 Press SET-ENT ‘key
Control parameters for at least three seconds
’
P ’ d
[F=a) Now) &)
(SETEND)
Super code
SC (SET/ENT) (SET'ENT (SET'ENT)
] v Pr ional Proportional Proportional
Proportional band o;:;::iona pOl ) F:;miio a
. 2P 3P 4.5.
Integral time Integral time Integral time Integral time
1l 2.1 31 4.1
J 1 1 e
Derivative time Derivative time Derivative ime Denivative time
1.D 2D 3D 4D
Manual reset Manual reset Manual reset Manual rescl'
value value value value
I.MR 2.MR 3MR 4.MR
ON/OFF control | * ON/OFF control | ¥ ON/OFF control ON/OFF contrc
hysteresis hysteresis hysteresis hysteresis
l.HY 2.HY J.HY 4 HY
Qutput high Qutput high Output high Output h
limit value limit value limit value limit valuc™
1.OH 2.0H 3.0H 4.0H
Output low Output low Output low Output low
limit value limit value limit value timit valuc
1.OL 2.0L 3.0L 4.0L
Reference Reference Reference
point | point 2 deviation
1.RP 2.RP RDV

I

* If ON/OFF relay output is selected (see p-10), only HY is displayed: P, I, D,
MR,’OH, OL, RP, and RDV are not displayed.

Note: [®~a] isdisplayed in the setpoint and parameter display area (the left-
hand display). This indicates thatthe & : %) and @& : (<) keyscan
be used to move between parameter groups (from control parameters to
local setup related parameters). -
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Y

Local setup parameters

Program pattern |

I
{
{
f
I

-~

Pattern operation

[ g ’
0::“&': l':

(Note)

Display number of
unused segments

S HO RU—.S

Display numbxr of segments in
specificd program pattem

FHO Pt "'.5

* %

Pattern copy
sou

Patiern copy
destination

—

| :_ 5.’::‘ PE : - Through pattern 15
(Note) | SETENT _(Note) | SET ENT '
) i 1 }
| Fixed setpoint Star ) -
(local SP) tarting setpoint Target setpoint
LSP SSP TSP
Local event -
“ 9 type Start code Segment time
L _E9A STC TIM
A y
Local -
O;iatlz::m Set STCto Event | number
EYB < EVI
YES
Local event .
10 type Wait time Event | data A
}L E10A WTM TY 1. ONI
Cocal ‘
(;((:)a\,:;:;m Wait zone Event | data B
EI10B WZN PEIL. OF1
. Number of
’ repeat cycles
RCY

The pattern and segment No. currently being

Repeat start
segment number

RST

Repeat end
segment number

RED

L |

sct are displayed in the PV display.

Event 4 number
EV4

Y

Event 4 data A
TY4. ON4

!

Event 4 daia B
PE4. OF4

Junction code

IC

—

% %k

ok k

Delete pattemn

FHO fLr

ntrol parameters

If pattern No. is specified.
this will display the num-

ber of segments.

The pattern copy destina-
tion is displayed only if
the pattern copy source is

specified

® Proceedtonextsegment’s

setup.

® [ TIM (segment time) has
" not been specificd. retumn

to .

® For details. sce the pro-
gram pattern sctup de-
scription (IM 4P2F5-

21E).
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8.2 Summary of Operating Parameters

| Default when fCustomer-f Ref-

Item | Symbol DeS.CFlp- Setting Range | shipped from | specified erence
| tion | factory | value . page
o
| function ON or OFF OFF ; P.30

ON/OFF |
s B Propor- .
B onal 0.110999.9% | 50% | P.30
(Note) band '
o Integral | OFF, 110 6000 | 240 seconds | P31
(Note) time seconds
#: {1 | Deriva- OFF, 1 to 6000 P.31
" tive time seconds 60 seconds
% (Note)
3
o w41 | Manual |
g A reset : -5.0to 105.0% 50% P.32
3 (Note) | value :
=3 _
€ | u brd | ONOFF | EY(0.0%)S to
c ‘.1 2% I control EU(100.0%)S EU(0.5%) P.32
8 (Note) | hysteresis '
i iy | Output
LI | high limit | -5.09%<OL<OH 100% P.32
(Note) value <105.0%
o (% of computed
. P utput control output
L | low limit value) P 0% P.32
(Note) value
1 o
1 Reference | EV(0%)<L.RP
S | <2.RP<EU P.33
o I' point 1, 2 (100%) EU(100%)
nle Reference | EU(0%) to P.33
1 if 0 .
l " ’ H devizlt_'lon EU(100%) OFF
Note: i represents the PID group number (1 to 4).

(Sec 8.1 Operating Parameter Setup Flow)




| ' S Default when ' Customer-  Ref-
Item , Symbol Det§crlp iSetting Range | shipped from 4 specified erence
on : factory value | page
Fixed | :
= setpoint | EUO% 0 gy, P34
......... SP) EU(100%) | } :
| | |
;::x T Local PID!. | to 4 i P34
» number |
L o !
2 ]
Q !
. | Localevent i OFF, 11020 ;.
S il [9(PVED (For codes, OFF | f P.34
S type see p.40) '
o ;
2| e e - Local event EU(<100%) ¢ ! b4
L 9(PVE 1) -1 o) to .
; ...........  alue EU(100%) EU(0%)
Q
o) . |
— o wn | Localevent | OFF, 11010 ; P 34
te H1ied [ 10(PVE?2) (For codes, OFF .
type see p.40)
------------- Local eVent EU( 100?) to E
---- i | 10(PVE?2 - o P.32
Seaee !!.! Seee valf]c ) EU(IOO%) EU(O%)
:’3 Starting EU(-100%) to P.36
O - 0 )
E et | setpoint EU(100%) EU(0%)
&
\L-)/ eee acges O‘ 1‘ or 2
g " f i . | Start code (For codes, 0% P.36
© see p.36)
5 OFF
- 001 99,59
g II; ! i.,-i Wait time (lmin to ‘):rhr 59;nin) OFF P38
3 Isec to 9min 39sec
‘g (Note)
E . EU(0%) to
g Ll 1+ | Wait zone Eé(l 8)%) EU(0%)S P.38
o ' ,
fE~1 ' Number
ob | g 0to 999, CONT
3 fel 2% | of repeat (continued) 0 P.39
a. cycles
(Note) Use “"TMU™ (P.42, P.45, P.49) for setting time unit (hr. or min).




. I
Descrip- Default when | Customer-: Ref-
Item | Symbol ti Setting Range | shipped from | specified | erenc
ron factory value | page
— o i v | Repeat start
b5 :" o ; segment 1 P.36
= . 1<RST<RED ‘
= <60
o e, s o, | REPeQt end
O | F L | segment I | P36
~ No.
wogen anee gooe EU(0%) to
- | Target
Timp setpoint EU(100%) EU(0%) P.35
: 00.00 to 99.59
o | T |SeBment | () | | P3¢
') —: Not used
‘q") (Notel)
g
S Event No.| & 11©04.9.10 0 P.4(|
Q. {Nonc) (Time event) (PV cvent) |
g- (Note2) ‘
o PV event: OFF, 1 |
@ Event to 10 OFF paC
g JEH | data A Time event: ...: or 00.00 :
50 o, Not used ‘
o 00.00 to 99.59
= Event (hours.minutes) OFF P AC
i|dataB . -or 00.00 ’
5 _ 0to 3, INS, DEL
T unction 41
l ; code 0 P

(Notel) Use “TMU™ (P.42. P.45, P.49) for setting time unit (hr. or min.).

(Note2) UP27 has 4 (four) events.
When | to 4 is specified, the events become Time events.
When 9 or 10 is specified, the events become PV events.
That is, you can use 4 (four) Time events, or use 2 (two) PV events and |
events (or 3 Time events & | PV events also) at the same time.




ime

Item | Symbol i Description Remark
p
| -— i i
L’ 4 o ;
! ] O_l_ | Display number of | gee the “Operator’s
Each unused segments | Manyal” (IM 4P2F5-
2 ! 1 21E) for a description
= g ! IC"Cﬁ cl | Display number of of the use of these
2 e T segments in specified | .
8 o ! E R program pattem items.
£ S ' .
£ 3 C'Cu ¢ | Copy source
o .= . program pattern
& g FiE ' No.
&

Copy destination
program pattern
No. ‘

8.3 Description of Operating Parameters

® I[ncrease ramp-up rate (Fixed SP control mode)

Parameter Description

Super C Effects of “Super” function (overshoot suppresser)
Function Use to:

ON/OFF ® [Limit overshoot

® Cope with frequent load variations

“Super” is available during PID control.

-
a v
L =
E 3
E | B
Esl &7
L
:ag
c
Syl &
’é-g T..
]
33
-2

Response
without “Super”

J

r/\
’

Target

ha'Y

Response
without “Super”™

[ Targel
JARRL

Response
with “Super”

— Temperature

A

Response to disturbance

\K

Response
with “Super”

— Time

— Time
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* Propor-

That control algorithm which generates a control
tional Band

i

§ Parameter | Description

% H

! | output of magnitude proportional to the deviation is
| called proportional action (P action). In proportional

|

|

i

!

car .

| action, the parameter called “‘proportional band” rep-
%

|

|

| resents the amount of measured value (or deviation)
| variation (expressed in percent) required to cause the
| control output (control algorithm computation output)
to change from 0% to 100%.

Generally it is arranged that the output is 50%
when the measured value equals the setpoint.

Proportional action makes it possible to eliminate
] the output oscillation which is a disadvantage of ON/

OFF action.
: ' i Direct action
i _ 100% |} '
; 2 . !
i s 50% - T ;
i o ! 1 Reverse action
: 0%}
Se(A int Measurcdﬁvalue or deviation
-deviation po + deviation
Proportional
band (P)

Deviation = Measured value — Setpoint

*: Represents the number, from 1 to 4, that will indicate to which group the
parameter belongs.

P ANASEARS L mm b s i e e




Parameter

Description

Integral Time

P action alone usually cannot bring the measured value exactly
to the set point, since there must be some deviation to generate any
output other than 50%. That control method which reduces the
deviation automatically to zero by continuing to impose changes on
the output as long as some deviation remains is called integral action
(Laction). Inintegral action, the parameter that determines the output
rate-of-change corresponding to a given amount of deviation is
called the “integral time”. The shorter the integral time, the stronger
the integral action (the greater the output rate-of-change).

I action is normally combined with P action in actual use, as PI
action. In PI action, the integral time (I) is the time from the instant
when a step input is applied to the controlled system until the time
when the additional output change due to I action is equal to that
caused by the P action acting alone.

Deviation e

t
PI action output  Qutput due to I action

/ alone = equauon
/ 100, ., L

~— Output due to P action
alone = equation

>t ng
P

- Integral time

Derivative
Time

If the controlled system has a long time constant or dead time, P or
PI action alone may give slow response, or overshoot and make the
controlled system unstable. In such cases, derivative action (D action),
which imposes an output change proportional to the input (deviation)
velocity, can be used to make the control system respond faster or operate
stably.

In actual use, D action is combined with P or Pl action as PD or PID
action. '

In PD action, the derivative time (D) is defined as the time from the
instant when a ramp input (input with constant rate-of-change) is applied
until the time when the output change due to P action alone equals the
output change due to D action alone. The longer the derivative time, the
stronger the derivative action. (

DeviaV

Output __~ PD action output

Oulput due to P action alone
. Output duc to D action alonc

—

Derivaltive time (D)

*. Represents the number, from 1 104, that will indicate to which group the baﬁimclcr belongs.

()
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Parameter

Description

N

Manual
Reset Value

The manual reset parameter has no effect except when |

. the integral time (I) has been set to “OFF",

. cannot be relied upon to bring deviation to zero (the same
i holds for PD action). The residual deviation is referred to
- as “offset”. By manually re-setting this “manual reset
value”, the operator can introduce and adjust a bias such as

to eliminate the offset. (Integral action performs this reset

| As indicated in the integral time description, P action |

|
|
i
|
|
|

ON/OFF action automatically.)
Control _ This parameter is displaved onlv when ON/OFF relay
Hysteresis . output is selected (using DIP switch (B); see p.4).
el B R The hysteresis is applied symmetrically around the ON/
) OFF operating point, and can be set as needed to prevent
i chatter in the control output.
.
¥ ON/OFF operating point
ONf--- H
|
OFF}--—==-- — .
| v Measurid input value
' Setpoint g
Output High The UP27 limits 105%, [T -
Limit Value | itscontrol outputop- T
s.ory gl erating range to the A
Bi b (0] () S : ,
Soud? range between the .
OL and OH. !
These parameters ol I '
Output Low | let you specify mini- - (’:‘uct‘”:ll controh
Limit Value | mum output and s, |7 P
maximum output IO",, 100%
: L 8!.-‘ :

values in order to
protcct equipment,
ele.

Computed PID output value

*: Represents the number, from | 1o 4, that will indicate to which group the parameter
belongs. ' o |



Parameter

Description

Reference
Point [, 2

There aretworeference points. each of which defines a PV (measured)
value at which the PID set value is to be switched overtoa different value.

EU(00%) —~— — — — =~ — — ——~ — ~
No. 3 PID set value

1.

No. 2 PID set vaiue

_—e.— e —— — b -

No. | PID set value

Reference point 2}~ — — - - — — ~

Reference point 1}- -

EU(0%)

When the UP27 is shipped from the factory, the reference points are

both set at EU(100%). Unless these values are changed, the No. | PID
set value applies to the entire measurement range.

In addition, a hysteresis band

is provided for the PID set value

switchover as shown in the fig-

ure. This band is fixed at
EU(0.5%5).

Zone 2

w | |

RP
I F:Eto.s'.rs

T
FID Not PIDNo2 PID Nol' PID No2

Reference
Deviation

The reference deviation parameter defines a deviation (DV) value

which, if exceeded during programmed control, will cause a different
PID set value (No. 4 PID set value) to be employed. This set value
selection function has priority over the reference-point set value selection
functions described above. It can therefore be applied to bring deviation
quickly back within a target deviation band whenever a large excursion
occurs, by increasing the control sensitivity (i.e., by narrowing the
proportional band).

If the reference DV is set to OFF, this function is disabled.

The accompanying figure shows the ranges in which the No. 1 to No.
3 PID set value, and the No. 4 PID set value selected by the reference
deviation, will apply in operation. A hysteresis like that provided for the
reference points is provided for reference deviation. also.

Range of No. 2 PID
set value use

2 RP ==}

1. RP =

________________________ ;’Rangc of No. 4 PID;

‘Range of No. | PIDEE
( valuc usc :

PID set valuc used LN--.l’L;\'"' l"l‘

{or actual controt

(oS}
oS}
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Parameter Description

Fixed This is the setpoint value used during fixed (local)
setpoint (SP) | setpoint control operation (local mode).

. [t sets the target (SP) value for constant-value control.

.
.........

9, 10 type

These parameters setevent types (code range is 1 to 10).
Parameter E9A sets the PV event | type (PVEI terminal
output), and parameter E10A sets up PV event 2 (PVE2
terminal output). When setting these parameters, see Table
8-1 for the event type code meanings.

These parameters set the measured value or deviation
that triggers the event. (The event type defines whether to
monitor the measured value or the deviation.)

The diagrams in Table 8-1 show the relationships be-
tween this parameter’s value and the UP27’s operation.




Table Alarm Type Code

Alarm

Alarm action
1 Open/Closed represents relay

Alarm action
Open/Closed represents relay

s tatus (1 [ Alarm _
; contact status. (Lity/ V3 : contact status. (Lity/ :
tyPe | (Extinguished ‘ P 2 £ type o (13
: guished) represents lamp | < 3 (Extinguished) represents lamp | ¥
i status. ¢ ¢ status. CEz
f 23 < tE 32
Without :
alarin i OFF
- * Hysteresin
by Hysteresis | De-crerpire Open — (Extinguished) 6
high ‘Open Closed ! on (light Clared
gy (Extinguished) (Liny deviation —a &
limit [ ] low limit | Deviation . PV
pv  alannsctting alarm sctting 3
PV i | Hysteresis Devia- | Closed —2¥" | (Exinguished)
o (Extinguished) «— Open 2 tion (Lity J l I Open 7
L (Extinguished) high/
limit = = AL 4
7y low Deviation : PV
Alarm setting PV limit seuting o
i Hysteresis Hysteresis
Devia- Onen - Within Closed Open
tion pen Closed| 3 deviation (Liv) l J(Exlinguishcd) 8
. (Extinguished) ; N —_—
high —= (Liu} high/low A A A
limit v L% Devation imi Deviaion_©__ PV
T sp setting seting SP-
Hysteresis D i . H .
pd cnergire ysteresis
Devia- | Clovd Open 4 onpy | (Extinguished) "'—:\(Exlinzui,\hcd) 9
tion low (Lity (Extinguished) . Closed N
— high . Open
limit Deviation 4 4 os Y
cctlinn 'SP".; PV limit I
2 $ Alarm selting  py
De-encrgire Hysteresis L leresi
on (Extinguished)  «— De-cnergize Hysteresis .
. closed ] .|tExtinguished) Closed 10
devia- ; PV
tion OpemiLit m Open l (Lity
high . A A Deviation low J—— 4 .
it PV “sp setting limit PV Alarm seuing

OS]
N
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Parameter Description

Starting This parameter is the control setpoint value from which the

setpoint program pattern starts when a program operation is begun. It is
used if the start code (STC) issetto*“0" or ‘1. For details. see the

i | start code (STC) action descriptions below.

Start code ‘This parameter selects one of three modes (numbered 0 10 2)
g e oo, | for UP27 behavior at the start of a program operation. It can also
o besetto“-1"during setup, in which case the UP27 allows the user

to set the WTM, WZN, RCY, RST, and RED parameters (the
actual STC parameter will remain unchanged at its last previously
set value).

(1) When STC = 0 (start at Starting SP)

Regardless of the PV value at time of
start, the control setpoint pattern begins at
the Starting SP (SSP) and ramps towards
TSP1 along a straight line having a slope of

(TSP! - SSP)
TIM1 A
(2) When STC =1 (PV-dependent start)

(DExample where Segment No. 2 is a
soak segment:

a ——p|

SEG1 SEG2 SEG3  SEGH

(DExample where Segment No. 3 is a
soak segment:

A —s

ol —

LR . !

C—e C

d—e}

b o o~ — . w— = -

|
I
|
I
{
|
1

Segment No. |

1
'
|
1

Segment No. 2

| TSP1
[
f
I
i
SSP :
]
| 1
| |
= TIMI ——
Measured value Program
(PV) at program operation

operation start

start point

a C

b C

c C

d D

e E
Measured value Program
(PV) at program operation
operation start_ start point

a A

b B

c C

d D

€ E

SEG L SEG? SEG A




d—pe

e

b — — — — =

C

!
T
]
|
1

SEG1 SEG2

(DExample with ascending ramp only:

Measured value Program
(PV) at program operation
operation start start point
a A |
b B 5
c C
d D
e E
Measured value Program
(PV) at program operation
operation start start point

Program operation

VUG
— o — o —— =

a will not be started
b C

c C

d D

e E

SEG1 SEG2 SEG3

Regardiess of the measured value
(PV) at program operation start, the
program pattern begins with a
setpoint equal to the PV and moves
linearly toward the target setpoint
(TSP) of Segment No. 1.

The slope s determined by the
Segment No. | segment time pa-

rameter value.
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Parameter Description

This parameter acts together with a wait zone (see item
below), setting the maximum wait time (WTM) which can
elapse; after the wait time has elapsed, the program will proceed
to the next segment even if the measured value has not reached
the wait zone. This parameter affects operation only when
junction code JC = 1 (see p41) is specified for the segment.

Wait time

This parameter defines a zone which the measured value (PV)
.| must reach at the end of a program segment before the program
4 | will be allowed to advance to the next segment. This parameter
" | affects operation only when junction code JC = 1 (see p.41) is
specified for the segment.

There is no guarantee that the deviation will be zero at the end of a segment, and
in some cases, problems will arise if the UP27 proceeds to the next segment while a
large deviation is still present. In such cases, the user can specify a junction code that
will delay the advance to the next segment until the deviation has decreased to withir
a tolerance‘range (called a “wait zone™), even though the segment time has already
been exceeded. The user can also set a “wait time™ such as to limit the maximum wait
so that the program will eventually advance if the deviation does not reach the war
zone even after a considerable wait.

[Example 1]

Here the measured value
reaches the wait zone one
minute after the wait action be-
gins, and the program then
moves to the following seg-
ment. This example shows the
case where the PV is slow to
rise to the SP, but the action
would be the same if it had
overshot the SP.

[Example 2]

Here, since the measured
value has not reached the wait
zone even after the wait time
(WT) has elapsed (followirig
the beginning of the wait), the
UP27 advances to the next
segment.

The delay inadvance would
be the same for PV > SP + WZ.

SEG No. > SEG No.6 SEG Na.7
30 min 40 min 1 20 min
I RO
[-——————==- t~
I } j/
§00°C
Program pattern | J
—— — — :. - :Jr\
: A ] Wail zone
1
Control set point (SP) =7 | _‘J_Lwa"] e ! (WZN)y=20°C
Wait interval [ '
K 1 {
| min '

1
Mcasured value (PV) —=  1+——d0 min——%
b

g
{ i !

Actual control le- — -skG Noh — — _ul
setpoint behavior I ) :
SEG N i SEG No ok SEG Noq
) min 40 min 1 20 min
M e - < min
b e e _ —i—
! I 1
Program pattem 0T 24 ' 1 T
I
b= = =777 T Wait zone
Control <etpaint (SP) ! ! I awzN =0T
1 1 .
| Wait time |
[tWT) = 25 minl 10 min :
Mcasured value (PV) :‘** —— =t

Actual control
setpaint behavior
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Parameter

Description

Number of
repeat cycles

Specifies the number of times that the program is
repeated for the segment specified by the repeat start (RST)
and repeat end (RED) parameters.

Repeat start

- Specifies the repeat start segment No. for a repeat

segment No. | operation.
Repeat end Specifies the repeat operation end segment No.
segment No. '

Depending on the process, a single phase may repeat the same
program pattern a number of times. In such cases, the repeat can be
performed from a given segment (repeat start) to a given segment (repeat
end) for a given number of times (number of repeat cycles). [Note: If the
number of repeat cycles is “1”, the pattern is run twice (including the
original cycle).

To stop the program while it is running, select RESET (this also stops

control computation).

Segment
time

TIH

Parameter Description
Targgt The target setpoint (TSP) is the control setpoint value
setpoint that is to reached at the end of the segment. The segment

time (TIM) is the length of the segment in terms of time.

pv ¢

TIME

~ Time




Parameter {

1

Time event value

PV event value

Event No.

Time event output
No.1: Terminal TMEI (&)
No.2: Terminal TME2 (&)

i PV eventoutput
No. 9: Terminal PVE! (D)
No.10: Terminal PVE?2 ((12))

No.3: Terminal TME3 (®)
No.4: Terminal TME4 (GD)

PV event type

OFF: Without alarm

> PV high limit

PV low limit

Deviation high limit

Deviation low timit

Deenergized on deviation high
limit

6: Deenergizedondeviationiow limit
7: Deviation high-low limit

8: Within high-low limit deviation
9

0

Segment stant point

ON time
ON parameter value

ARl o

: Deenergized on PV high limit
. Deenergized on PV low limit

Segment start poinl PV event value

rd [F. TY=1,29and 10
Measured value

IF, TY=3,4,5,6,7,and 8
Deviation value

Event data B

OFF (tum-off) tme
OF parameter value

.
-----

(Nos. of Events are | to 4.)

® Up to 4 events (Time and PV event) can be set at same time.

@ Set | to 4. when you use Time event (care the terminal No. of output
signal). [EV_ |11 to 4]

@ Set 9 or 10. when you use PV event (cuare the terminal No. of output
signal).

® The event is activated at the start of the segment for which they are set. Forexample
foratimerevent, the timer begins counting. ForaPV event, the UP27 begins makiny
comparisons to detect the PV (measured value) or the deviation value.

® The time event parameter values can continue to have an effect even after the enc
of the scgment, until the off (tum-off) time has passed.

® The PV event parameter value will remain in effect after the end of the segment unti
the operator sets EVA = 0. v

® The event parameters can be re-set any number of times for the same cvent number
This will reactivate the event along with changing the paramelters to their new valucs




Parameter | Description

Junction This parameter specifies how the UP27 is to behave
code

0 - when it finishes executing this segment and is about to

' move on to the next.

)0

JC=0

After executing this segment, the UP27
continues and executes the following seg-
ment.

If this value is set for the last segment,
the UP27 will go to reset status when
program execution ends.

JC=1

After executing this segment, the UP27
executes a wait operation before conti-
nuing to the next segment.

If this value is set for the last segment,
the UP27 will go to wait status and
then go to reset status when program
execution ends.

JC

I
)

After executing this segment. the UP27
goes to HOLD mode. The HLD lamp
turns ON. HOLD mode continues until
it is released by a key operation or
external contact.

In case that “JC =27 is set for the last
segment. UP27 goes to reset status when
HOLD mode is released.

JC

Il
w

After executing this segment, the UP27
goes to the LOCAL and RUN statuses.
Note that if SP tracking is ON, the local
SP will be set to the SP in effect at pro-
gram end.

JC =INS

Set to insert a particular program seg-
ment.

JC=DEL

Set to delete a particular program seg-
ment.

l
!

*“JC=3"has no effect except if set for the last segment.

Note: See “Appendix,” in the “*Operator's Manual™ (IM 4P2E5-20E).
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9. SETUP PARAMETERS
9.1 Setup Parameter Setup Flowchart

Note: !

r

DIP switch

Communication
puarameters

Operating
paramcter sct/
change lock

PID parameter
sct/change lock

nase
)
%

Y

Measurement
range low value

3
i
LN

v

Display units

H
1
ete

2

Measured input
bias

fo o

h 2

Measured input
filter

L.

Y

RJIC ON/OFF

b T L

Yes
Keyv lock Measured input Setpoint (SP) l
. pgran]e[ers ‘/7 paramcters 'f;\\. parameters L
| I8 j
P_m! _ Not , Not T
~=a (G | M e | T | T
{ad, %) Decimal point SP tracking
Key lock position selection
g e £y s g e
i A RN
4? —
_ Measurement A4
TN range high value Program time }
KUN. key lock Lt Setting units

PR

¥ —@! is displayed in the sct point and parameter display (left).

This indicates that the @ © v *and @ ' (&) keys can be used to move between
paramcter groups (from key lock parameters to measurcment input paramcters).




Direct/reverse

®

Displayed with /
RS422 option only

Communication
parameters

&)

Control output Retransmission output
parametcrs @ & alarm parameters
v
— M
= -
L | O T
(Note)

(SET/ENT)

action selection

Output rate-of-

)i

Cycle time

T

y

G e

Retransmission
output selection

Retransmission range
maximum value

Retransmission range
minimum value

hysteresis

IR
i :

PV event |

;!.:.J

PV event 2
hysteresis

]
.....

¢«— Y

sy e

DI selection

Ll

% Xk

* %k

% %

’-
e 0

-

Sd
&

-

B SETENT

Baud rate

Transmission
data length

Communica-
tions address

L

** Displayed with /RET option only.

' Key lock parameters

* Displayed if time proportioning PID modc is sclected (see p.10).
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9.2 Setup Parameter Summary

—

ON/OFF

Default when| User- | Ref-
Item| Symbol Deﬁcnp- Parameter shipped from set erence
ton range factory value | page
........... Ca OFF
(¥ > | OFF or ON P.47
(no lock)
key lock
., orr
o | muiang | CRUND
g key lock
<
S| mmr |MODD | OFF or ON OFF P47
3 e key lock (no lock)
; Operating
QL Iy 1§ | parameter OFF
W i ied 1 | etup mode OFF or ON (no lock) P.47
key lock
PID
714 |setting | OFF or ON (ngfoik) P.47
key lock
Linear range .CO"CSRO“dS to
[ |decimal point| 0, 1,2, 0r 3 [GPUOR P.48
position from factory
Measure- | EFj (0%) < RL | EU (100%)
ment range < RH < EU [With finear P.48
maximum .
E value (100%) input. —1999]
o Measure- LWilh linear'input] EU (100%)
e | R ment range | _ 1999 < RL < | [With lincar P.48
= LR minimum . _|999]
b Value RH < 9999 lnpu"
5- T
= P T | DlSplay o ° °
3 4
2 i units Cor’F C P.48
°
= PR Measured | EU(—100.0%)S to
S el : _ 0%
2 - input bias | EU(100.0%)S EU(0.07%)5 P.48
O .
=
i::-! Measured | OFF. OFF P 48
L input filter| | to 120 seconds | (no filter) '
e s RIC OFF or ON ON P.49




[N |

TR & e e i

] - Default when‘; User- Ref-
Item| Symbol De§crlp- Parameter ‘shipped from  set  erence
tion range . factory value Page
{ S—
.
B | i SP . OFF ,
E | k'l |tracking | OFForON | (MO | P49
= selection  tracking)
Q. :
o
2 Program i |
= L OS “0"(OOHAAM) | :
.g il time \Z)r i 0 : - P.49
A, LI Se[[ing " ; (I Hoowm | :
- .C 1 MAA ! !
2 units (0O > :
Dircct./ 46 * 13 " : l .
0" or “Il 0 ;
5%.,.’ ;i‘t'gse (reverse (direct (reverse ! P.50
selection action)  action) action) .
g gory o, | OutPUL TOLE- 0.0% to 100.0%/S 0.0%/ f p
Rl of-change | (of output value) second ! 50
limit per second (OFF)
Preset : ;
o LT output 5.0%10105.0% | 0q | P
E o value (of output value)
0
g goes, ou00 evges Restart 0’ [’ or 2 0 1:
S R d (For meaning of | (continua- | P51
& code codes. see p.51) | tion start) !
] :
o ;
- RS- Cycle
o i -y | to 240 seconds |30 seconds ! P.51
— - time !
g 5
g 01,23 0r 4 |
Q DI ) DIS 0
selection o |Patern [ Pattern Pattern :
select 8 [select 4 || select 8§
. e e | |Hotg |Patern ||/ pattern
l i ‘ e select 41 select 4 (19) P.52
oo 12 | Adv: Pattern
< VANCE | Select 4
J | Advance | Hold
Pattern
_4 Advance select 4 :
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i

‘ D . p ' Defauit when' User- Ref-
Item| Symbol escrip- ‘ arameter 'shipped fromi  set |erence
| , tion range - factory - yalye . page
S | Remarsmission | 0, 1,2, 3, or 4
Z fpd fe output o
) selection (For meaning of 0 P53
qE) ! codes, see p.53)
g Retransmission ! Same as RH | | |
& | FTH [mme e P53
) value EU(0.0%) < RTL | vaeyeutoo0n| |
°>) Retransmission < RTH < | S RL |
~ P ame as
3 ST range EU(100.0%) (measurement
8‘ h minimum range minimum P.53
8 value value)(EU(0.0%))
5
9 i PVevent 1| EU(0.0%)S to P53
'E '+ |hysteresis | EU(100.0%)s | EU(0-3%)S '
=
5 | PV event 2| EU(0.0%)S
s TR event 0%)S to |
o hysteresis | EU(100.0%)S | C0O-%)S | P.53
. 9600, 4800,
il Baud rate | 2400, 1200, 600, | 9600 BPS
300, or 150 bps
2 .
2
£ | Fidk | Parity NONE, EVEN, NONE 5
I P or ODD (no parity) =
S [ eeer e goee . I or e =
o ot , . .
2 ISP bt pin (2 bitsy |11 bit) 2
< S
S E
c ‘ =
E i 4 | LTAnsmis- “7" or “8" . S
£ | Lfi.i |siondata | (7 bits) (8 bits) | 8 (8 bits) :
8 length 3
Communi- | 11098 0r 99 (99" is for
!i !i :" cations coordinated gpcrulion) 1
- (Up to 16 units can be
address connecled)
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9.3 Description of Setup Parameters
9.3.1 Description of Key Lock Parameters

Each of these parameters selects either key lock (ON) or no key
lock (OFF) for certain key functions. Key lock is used to prevent
inadvertent actuation of these functions.

The Operation Display can be changed even if key lock is in

effect.
Parameter Description (description with lock ON)
Locks () and (&) keys. ‘
) | . i~ o= = | Disables all key operations that set or change any j
e i 1 | parameter. (Key operations can be used only to cancel ;
this key lock status.) |
Locks (PT.No.) , (RUN), and (RESET) keys.
i 3 3 3 3 | Disables the keys that select program patterns, and run
FROLE Y| and stop programs.
»
Locks key.
Disables the key used to select the hold (HLD), ad-
P&t W) vance (ADV), auto (AUT) / manual (MAN), local
2N ) (LOC), and auto-tuning (AT) modes.

- | Prevents the UP27 from going to operating parameter
oy ¢ | setup mode even if the (SET/ENTkey is pressed for
P i three seconds.

Disables the setting or changing (and display) of the
. | control related parameters (PID parameters, manual
0 ; i L L | reset value, ON/OFF control hysteresis, output maxi-

mum/minimum limit, reference points, reference de-
viation).
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9.3.2 Description of Measurement Input Parameters

Parameter |

Description

Decimal point |

This can be used to set the decimal point position in the input

position range for a voltage input such as 1 to 5 VDC.
------- 0: —1999 to 9999 (no decimal point)
L : -199.9 10 999.9 (one digit below decimal point)
2: -19.99 t0 99.99 (two digits below decimal point)
3: -1.999 t0 9.999 (three digits below decimal point)
Measurement | These parameters are used to set the desired measurement
::Erg: :::; range within the range determined by the instrument range
code, by setting the measurement maximum and minimum
forr’ o] range-values.
: —200: EU(0%) < 1200 : EU(100%)
Instrument range L < :
'/ —100 900 .
Measurement E / & o
range minimum M "' ‘\E
value casurement range v

Minimum value = -100 Maximum value = 900

Instrument accuracy does not change when a new mea-
surement range is set.

Display unit

This can be used to set the unit (and input range) for
temperature input (thermocouple or RTD) to °C or °F. This

cannot be specified for voltage input. (Use accessory unit
label stickers.)

Measured This functions adds a bias value to the measured input value;
input bias the result is used on the UP27 display and in control.
: ) D/Ieasured value internal to instrument |=
|Measured input value | +| bias value <T
L_[EU(-100.0%)S ~ EU(100.0%)S]
Measured

input filter

esssses
-
-
secsses
.

This 1s used when there is a great deal of fluctuation in the
displayed value due to noise in the input. The filter is a first-
order lag type; this parameter sets the time constant. The

larger the time constant, the greater the filtering action.
Example with Example with

[nput 2 second filter 10 sccond filter
3 e
1t _——
-

B
F | et
Zow
L 13
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Parameter

Description

Reference
junction
temperature
compensation

L

i

:
!
|
|
|

An electromotive force of thermocouple is generated by
a temperature difference between the measurement
Junction and reference junction.

Consequently, any temperature variation at the reference
junction will cause an error. [n order to measure temper-

| atures accurately at the measurement junction, the refer-

ence junction must be set at a fixed temperature.

9.3.3 Description of Setpoint Parameters

Parameter Description
SP tracking | SP tracking prevents bumps to the output due to abrupt
selection changes in deviation on mode transfers from PRG to LO-

CAL, by forcing the LOCAL (local = internal) setpoint to
track the remote setpoint.

This parameter can be used to select OFF or ON in the SP
tracking function.

OFF : No tracking

ON : Tracking

time setting
units

assans
concase

® With SP tracking function ON ® With SP tracking function OFF
Mode Mode
transfer transfer
- Program lL Local — Program——— L oca] —
Local | . Local | ___
setpoint —1| Local' setpoint § t
I setpoint
f / Local
/ setpoint
Pattemn Pattem
Time Time
Program Selects the time units as follows:

0: Hours.Minutes
l: Minutes.Seconds

49
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9.3.4 Description of Control Output Parameters

Parameter

!
}
i

Description

Direct/Reverse
action selection

Direct action and reverse action define whether the output
increases or decreases in response to a positive change in
deviation (PV — SP); the relationship between these is as

shown in the table below.

When measured > setpoint

When measured value < setpoint

Action | Reverse action| Direct action | Reverse action: Direct action |
| : :
ON-OFF ! OFF ON ON | OFF 1
| mA output Current reduction | Current increase | current increase - Current reduction ;
ON OFF time ON time ON time ONtime | ONtime |
proportional reduced increased increased | reduced
Position- In direction In direction In direction ! In direction
proportional to close L-C to close H-C toclose H-C | to close L-C
24) Reverse action 31) Direct action
20mA Setpoint 20mA Setpoint Measured
. . value
Direction of
output Output Output
change value value
Measured
S AmA value AmA
Minim;m Measured Maximum Maximum Measured Minimum
value value value value value value

Output rate of
change limit

To preventsudden disturbance to equipment and operation,
an output rate of change limit can be set to limit the rate at
which the output can vary. (Note: Setting the output rate of
change limit may negate the effect of derivative action.)

100
(74)

change

Output

Actual output

50 seconds

1002,

Time (scconds) ———

Example

Limited rate of change =
2.0 (%/second)

Set to 2.0 (%/second) for
to limited rate of change
so that change of output
from 0% to 100% requires
50 seconds.




Parameter |

Description

Preset
output value

When the operating mode goes from RUN to STOP, the
output value goes neither to the automatic output value nor
the manual output value, but rather to a third value: this
preset output value.

When this occurs, the output maximum limit/output mini-
mum limit, and output velocity limit are 1ignored.

The transition from STOP to RUN is balanceless and
bumpless.

RUN (operation) ; STOP ,

o Mode in which control Mode in which control !
3 program is running . program is stopped

= 7 AUTO MAN |

(automatic) (manual) T

« | Output value Output value

3

a based on Fontrol based on n}anual Preset output value

3 | computation key operations
O | result

Restart code

This can be used to specify the status for operation
restart when power is recovered (after a power failure, etc.)
0: Operation continues as before power failure when

power is recovered.

1 : When power is recovered, the UP27 goes to MAN
(manual) status. The output is the value specified by the
preset output value (see above).

2: When power is recovered, the UP 27 goes to stopped
(reset) mode. The output is the value specified by the
preset output value (see above).

Cycle time

This determines the pulse output widths when the PID
computation is output as an ON/OFF signal when using
time proportioning |
PID output (relay or
voltage pulse output).
The output in percent Ton
corresponds to the
ratio of the Ton time
tothetotalcycletime. ___| Toff

[~—— Cycle ime —=

N
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Parameter

Description

DI selection

This parameter assigns the functions of input termi

nals (8 and (9 as follows.

External contact capacity: 12V DC, 10 mA or more

External contact selection for program pattern and operation mode
(With /RS422 not specified] [With /RS422 specified]
Jeml DIS=0 DiIs=4 |[*mipiIs=0|DIS=1 DIS=2EDIS=3 DIS=4| %
Pattern 8 18] [P a‘g’" HOLD hovarce ADVANCE [ADVANCE
Pattern 4 Pattern 4 HoLp [Pattem
@ Pattern 2 @ Pattern 2
29 Pattern 1 [29] Pattern 1
(9] RESET Not used (for /RS-422)
P. RUN Not used (for /RS-422)
ADVANCE (9] RESET
HOLD KEYLOC P. RUN
(1] COM (1] COM

¥ Specifying DIS (setup parameter) code (0 to 4) changes the
function of terminals ((18), <19)).
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9.3.5 Retransmission Output and Alarm Type Parameters

Parameter

Description

Retransmission
output selec-
tion

Displayed only if the /RET option has been specified.
Selects one of the following five types of output for the
retransmission output (4 to 20 mA DC).

0 : Measured value (scaled according to measurement
range, from range low (RL) to range high (RH) value).

1 : Setpointvalue (scaled according to measurementrange,
from range low (RL) to range high (RH) value).

2 : Output value '

3 : Measured value (scaled according to retransmission
range, from range low (RTL) to range high (RTH)
value.)

4 : Setpoint value (scaled according to retransmissionrange,
from range low (RTL) to range high (RTH) value).

hysteresis

I L
| I

casses
.
.
sesesss

Retransmission | When the retransmission output selection parameter is set
::fomum to “3” or “4”, the value output through the retransmission
value output is scaled using the retransmission range minimum
v ey and maximum values RTL and RTH. The accuracy con-
%, § i"i | forms to that of the relationship between instrument range
and measurement range (see page 48).
Retransmission 0 100 900 1000
range Measurement l L X } + °C
minimum range o ’ \\ I
vziline ..... ' : ; RTL=100C  oor Zg00c \ :
Retransmission 1’/ \51 +mADC
range 4mA 20mA
PV event | If PV event ON/OFF switching is too frequent, a hysteresis
hysteresis band can be set around the events to prevent this. These
i L bands can be set independently for PV events 1 and 2. See
PR page 35 for a description of the event types and hysteresis
action,
PV event 2

n

4




R

10. OTHER FUNCTIONS
* 10.1 Coordinated Operation

Coordinated operation works when | /RS422  is specified.
(UT38 has no coordinated operation function.)

Feature of Coordinated operation

® With a UP27 as the master station, UT37s (up to 16 units) can be

connected using the communications bus for program opera-
tion.

UP27 (Master)
Bt

2 aTE I
| Ry

¢l N b S TR L ST Y P

2-1456 ‘221856 ]
S I Zeseésee
uT37 uT37 MAXI6E

(Note: UT38 has no coordinated operation function)

® Through coordinated operation, the following information can
be downloaded by the UP27: '

(O Select UT37’s PID parameters on a zone basis.
@ Select UT37 operation mode. |
(® Transmit setpoints to UT37 without error.

(O Transfer information required to optimize SUPER opera-
tion.

® Inthedetails, see Instruction Manual (Communication Manual)
IM5B4B7-51E.
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10.2 /LPS: Transmitter Loop Power Supply (Op-
tion Specification)

® Example of Connection with FP100

Power supply voltage: 21.6 ~28.0V(30mA MAX)
Terminal No.: @)(+), @)(-)

Example of ZT1000 (2-wire temperature Transmitter Connection)

o 38§ 9388

i
-® O+
L\
? %CD
<Y
®
TC RTD &= =

_ Note: /LPS is not available if digital communication is simultaneously
¥ “’ performed, overlaying the signal line.
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11. STANDARD SPECIFICATIONS

Input: Universal Method (Input Type Selectable)

Input sampling period:
Input accuracy:

Input resistance:

Permissible signal source resistance:

Permissible wiring resistance:
Permissible input voltage:

Noise rejection ratio:
Filter:

Measured input bias:
Thermocouple standards:

RTD standards:

Display function
Display contents:

Process variable display:
Setpoint or parameter display:

Dewviation monitor;

200 ms

+0.1% of F.S. +1 digit

(Input Accuracy 1s different according to input
type/range.)

Refer to General Specifications GS 4P2F35-02E

Thermocouple input............. IMQ or more
Voltage input .................... Approx. IMQ
Thermocouple ...................... 25092 or less
Voltage .......cccovveiviiciinnnn, 2kQ or less
RTD input ..o 1092 or less/wire

Thermocouple, DC voltage input
............................................. within 10V

Normal mode ....................... 40 dB (50/60Hz) or more
Common mode..................... 120db (50/60 Hz) or more
OFF. | to 120 sec (first order lag. OFF: no filter.)
~100.0 to 100.0% of measuring span

[EC/DIN (U and LYJIS

[EC/DIN/JIS "89 JPT100. PT100

Process variable (PV), setpoint/parameter, status lamps
(12)

4-digit, 7-segment LED:s (red)

3-digit 5 x 7 Dot matrix LEDs + 4-digit. 7-segment
LEDs (red)

Green LED lights when deviation is within +1.0% of
F.S. If deviation exceeds this range. Orange LED lights.

Setting Specifications

Setting range
Measured input:
Proportional band (P):
Integral time (I):
Derivative time (D):
Number of program
patterns/segments:

Segment time:
Wait zone:
Wait time;

Within measuring range

0.1 10 999.9%

OFF. | to 6000 sec (OFF: Integral action is OFF)
OFF. 1 to 6000 sec (OFF: Derivative action is OFF)

15 patterns/192 segments (MAX. 60 segments per pat-
tern)

0 t0 99 hr. 59 min or 99 min 59 sec

0 to 10%

OFF. I nyn 10 99 hr. 59 min or | scc to 99 min 59 sec

Setpoint Resolution for Process Input

Thermocouple input
RTD input

1°C or (0.1°C (1°F or 0.1°F)
0.1°C(0.1°F)
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Output: Universal Method (Output Type Selectable)

Output type:

Relay output contact rating:

Voltage pulse output:

4 to 20mA DC output:

Cycle time:

Output high and low limits:

Output action selection
AUTO/MAN selection:
Output velocity limit:
Other functions:

[solation:

Time proportional PID (relay output)
Time proportional PID (voltage pulse output for driving
external SSR)
Continuous output PID (4 10 20mA DC ouiput)
ON/OFF (relay output)
250V AC, 3A (resistive load)
ON voltage ......... Approx. 12V DC or more

(load resistance: 600£2 or more)
OFF voltage......... 0.1V DC or less
Load resistance of 60042 or less, accuracy of +0.3% of
F.S., output updating period of 200 ms
I to 240 sec (relay and voltage pulse output)
=5 to 105%
Direct reverse action selectable
Balanceless, bumpless selection
0.0 to 100.0%/sec (0.0%/sec means OFF.)
Auto-tuning, key lock, input bum-out, and ISUPER .
Measured input and control output circuits are isolated
from each other.
Measured input and control output circuits are isolated
from each other.

PV Event Alarm Function

Setting content:

Alarm value:
Number of settings:
Output:

Display:

Time Event
Number of settings:
Output capacity:
Pattern end signal:
Output capacity:

Process variable high and low limits, deviation high and
low limits, etc. (selectable for each point from among 10
types.

0 to 100% of the set range

2

Relay output contact capacity: 250V AC 1A (resistive
load)

LED lamp display on the front panel

4 (Open collector output)
24V DC 50mA or less
1 (Open collector output)
24V DC 50mA or less

‘S
~J
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o A

Environmental Condition

Normal operating condition
Ambient Temperature:
Ambient Humidity:

Reference Junction:
Temperature Compensation Error:
Magnetic Field:

Worm-up Time:

S TR e e’ e b & oms 4w aE it e

Ambient Temperature Effect:

Power Supply Variation:

0 1o 50°C
2010 90% R.H. (non-condensing)

010 50°C: £1°C
400 AT/m or less
30 min or more

Effects on operating conditions

Input stability

Within (£ 1puV/°Cor+0.01%/°C, whicheveris greater)
Output stability

Within (4 to 20mA DC) £0.05%/10V
Input stability

Within (x1uV/10V or+0.01%/10V, whicheveris greater)
Output stability

Within (4 to-20mA DC) £0.05%/10V

Transmit/storage conditions

Temperature:
Humidity:

-2510 70°C
5 t0 95% R.H. (non-condensing)

Construction, Dimensions, and Weight

e W Y e B SR e £ e ot -

Construction:
Mounting:
Case:
Dimension:
Weight:

Dustproof, drip-proof construction (front panel)
Flash mounting

Plastic molding (ABS resin)

96W x 96H x 100D mm

Approx. 1Kg




General Specifications

3 Insulation resistance:

Withstand voltage:

Supply voltage:

Power frequency:
Power consumption:
) Memory protection:

Between each terminal and ground: 20 MQ or more at
500 V DC
Between power terminals and ground:
1500V AC for 1 min
Between input terminals and ground:
1000V AC for I min
Between output terminals and ground:
1500V AC for | min
100 to 240V AC (universal power supply)
(permissible supply voltage range: 90 to 250V AC)
50/60 Hz common
Approx. 12VA (100V)
Nonvolatile memory

Recovery from Power Failure

Power failure of 2 sec or less

Instrument continues normal operation as if there were
no power failure.
Alarm with standby action enters standby action

) Power failure of more than 2 sec
Alarm Alarm with standby action restart at the status of standby
Setting parameter Resistered
Auto-tuning Canceled
Control ForRST=0

Operation continues before power failure

Control output is preset output value
For RST =1

Controller enters MAN mode

Control output applies preset output value
For RST =2

Controller enters reset mode

Control output applies preset output value

If power failure occurs during setting using a key, error code X XDy ymay appear.




s i el

Lt

it Rl S

NN TS AR S U SN

.

O e

YOKOGAWA ¢

YOKOGAWA ELECTRIC CORPORATION

TOKYO SALES OFFICE: 1ZUM! HOSHI-ICHI Bldg

7-22-12 Nishi Shinjuku. Shinjuku-ku. Tokyo 160. JAPAN

Phone: 81-3-5389-0940. Fax: 81-3-5389-5368

YOKOGAWA CORPORATION OF AMERICA

2 Dart Road. Shenandoah Industrial Park. Newnan. GA 30265 U S A
Phone: 404-253-7000. Fax: 404-251-2088

YOKOGAWA EUROPE B.V.

Radwmweg 30. 3812 RA Amersfoort. THE NETHERLANDS
Phone (0)33-641611. Fax. (0)33-631202

CORPQRATE HEADQUARTERS
9-32. Nakacho 2-chome. Musashino-shi. Tokyo 180. JAPAN
Phone: Tokyo 81-422-52-5565. Fax 81-422-55-6549

Subject to change wilhout notice




YOKOGAWA ¢

YOKOGAWA ELECTRIC CORPORATION

Headquarters

9-32. Nakacho 2-chome. Musastuno-shi, Tokyo, 180 JAPAN
Telex  02822-327 YEW MT J

Tokyo Office

Stunjuku  Center Bldg. (50F)

25-1, Nishi-shinjuku 1-choine, Shinjuku-ku, Tokyo, 163-06 JAPAN
Phone - 03-3349-0611 Fax : 03-3348-370%
Telex : J27584 YEWTOK

Branch Sales Offices

Nagoya, Osaka, Hiroshima, Fukuoka, Sapporo, Sendai, Omiya,
Ichihara, Kawasaki, Toyoda, Kanazawa, Kobe, Takamalsu,
Okayama, and Kitakyusyu.

Overseas Representative Offices / Service Centers

Beijing. Shanghai (The People’'s Republic of China), Jakarla
(Indonesia}

YOKOGAWA CORPORATION OF AMERICA

Headquarters

2 Dart Road. Newnan, Ga. 30265-1094, U.S.A.
Phone - 1-404-253-7000 Fax : 1-404-251-2088
Telex : 230-244880 YCA

Branch Sales Offices / Chagrin Falls, Elk Grove Village, Santa
Fe Springs, Hope Valley, Peachtree City, Houslon

JOHNSON YOKOGAWA CORPORATION

Headquarters
4 Dart Road. Newnan, Ga. 30265-1040, US.A
Phone : 1-404-254-0400 Fax: 1-404-254-0928

Branch Sales Offices / Carrollton, Anaheim, Bensenville,
Ruthertord, Houston, Greenwood, Barllesville, Carnegie

YOKOGAWA EUROPE B. V.

Headquarters

Radiumweg 30, 3812 RA Amersioort, NETHERLANDS

Phone - 31-33-641611 Fax: 31-33-631202

Telex : 44-79118 YEF NL

Branch Sales Offices / Maarssen (Netherlands), Wien (Austria),
Zaventem (Belgium), Ratingen (Germany), Madrid (Spain).

Runcorn {(United Kingdom), Milano (ltaly)

YOKOGAWA ELECTRICA DO BRASIL IND. E COM. LTDA.
Praca Acapulco., No.3t Parque Industrial Jurubatuba CEP 04675
Sanlo Amaro - Sap Paulo, SP BRAZIL

Phone © 55-11-548-2666 Telex : 38-1157755 YOKO BR

Fax : 55-11-522.5231

YOKOGAWA ELECTRIC ASIA PTE. LTD.
11 Tampines Street 92, Singapore 1852,
SINGAPORE

Phone - 65-783-9537 Fax: 65-786-2606

Telex : RS-26137 YASSIN

HANKUK YOKOGAWA ELECTRIC CO., LTD.

KP.O.Box . 1481, Korean Reinsurance Bldg. 205,

80 Susong-Dong. Chongro-ku, Seoul, KOREA

Phone : 82-2-733-0771 10-0775 Fax: 82-2-739-3987
YOKOGAWA AUSTRALIA PTY. LTD.

Head Office

Privale mail bag 24. Centre Courl D3. 25-27 Paul Street
North, North Ryde, NSW.2113, AUSTRALIA

Phone - 61-2-805-0699 Fax : 61-2-888-1844

YOKOGAwWA BLUE STAR LTD.
Headquarters

40/ 4 Lavelle Road Bangalore 560 001. INDIA
Phone : 91-80-2211513 Fax : 91-80-2214270
Telex - 81-8458702 YKCO IN

YOKOGAWA CONTROLE BAILEY S. A.
5. avenue Newton, 92140 Clamarl, FRANCE
Phone : 33-1-46-29-10-00 Fax : 33-1-46-32-70-72
Telex : 33-1-631 251
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