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Chapter 1 OVERVIEW OF VR100

1.1 Functionaj Overview

1.1 Functional Configuration

1.2 Input Unit

The functions of the VR100 recorder are illustrated below.

[ VRioo :” Data storage functions - - - - -
: Foo ! Display unit - -
Input unit ——{ internai memory | —{ " Lcp ] ¢ ]

......................................

Alarm function |
Communication function (optionat)

L Remo0: control | (optionat)

The following table outlines the possible input types for this recorder, measuring period,
and measuring ranges. For details, see Section 9.1, “Input Specifications.”

Item Description
Number of inputs Uptofouchamwls(canbesetfranonetofw. *1)
Input types DCV:  DC voitage

TC:

RTD: Resistance temperature detector
DI: on/off (contact) input
DCA:  DC current 2

Measuring period 125 ms
Measuring range DCv: 20mViwo+0V
TC,RTD: Conecpondinglothenngespeciﬁedformhelemuutype
DL For voltage input; detecting off when less than 2.4 V, and on
when 2.4 V or greater
Foroomctimnt;on/oﬁofccmm

‘l:Tobede!‘medintheSE'l'UPmode. .
2:A DCcu'reminpmrequi:uan-exlermlshmmiaor. Fordeuikoflneshmxuistous,see“Checkmgthg
PachgeCmu”inthebegimﬁngpmonhisdocumem.

In the measurement of each input channel, the following processing can be performed
depending on your setup.,

Function Description

Bumnout upscale/downscale 'Fa'ciblyclampsu:measwedvaluemdhgtomufullscalewhendte
' bums out. .

Filter Swthefhctuamatheinp\u:imls.

-
S
3
S
m
53
Q
S
b))
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113 Display Unit -~ = =~ * =~ o e

13=2t

5.5-inch Color LCD ’
This recorder has a 5.5-inch TFT color LCD on which it displays the measured resulis

(320 (vertical) x 240 (horizontgl) pixels).

60.09 | 60.03] 10836] 0.502]— Digital indications
| | Sml  (romthelen,
Y ' '’ ¥y 4
Waveform —- A 2000 chffelsI 2,3,and 4)
(trend graph) .
displayed 4 siar1 -
(Jisos:n} -
N 4 )
4 .
Scale axis
\/ —lqg:g
R B VA TR o] [) 258 : '
‘Englineering unit —|t Pa I v — —— 1 div. (30 pixels)
o ~ Time axis
~ Waveform Span Rate )

The waveform(s) moves. frcm ﬁght to left along with the time axis at a speed

" . _ determined by the waveform span rate. The waveform span rate, which is equivalent to -

the chart speed in a conventional pen recorder and which determines the time span in

~each division (grid intcrvaD of the time scale, can be selected from six rates as shown in

the following table. To trace the waveform on the screen, the maximum and minimum
values of the measured values, which are sampled every 125 ms within the interval
equivalent to one pixel of the time scale, are handled as the data to be traced on that
time-axis pixel. The following table shows the relation between the waveform span rate

and trend speed.

Wavgfonn Span rate (time span per division of time axis) Time per pixel Trend speed (approximate)

» 1 min L Q@2s) 615.0 mm/h

- §mig- T e e : (10s). 123.0 mm/h
20 min » : 40s) 30.5mmvh

30 min . . o . _ L - (60sy - - 20.5mm/

60 min - . - . (120s) - 10.2 mm/A

‘The updating period of the digital indications at the top of the screen is fixed to one

second, regardless of the above.

Operaiion Functions on Screen . .

- The following operation functions are provided on the screen.

Function . Description

Refuenangp&nmdm " Past trends stored in the internal memory are dispiayed on the left haif of the

. screeq. Andauuotedinﬂteinmalmunorycmbeviewedbyscmuing
* the screen .

Magnifying/reducing the time axis In addition to the normal trend screen determined by the waveform span
rate, the display span (= 6 divisions) can be switched t0 6, 18, or 30 minutes
to magnify/reduce the time axis of the trend graphs.

Writing time-axis marks Time-axis marks can be displayed on arbitrary points on the time axis. The
information at the points of time thus marked is stored in the internal
memoxy as time-axis mark information.




Writing time-axis marks

Referencing past trend Magnifying/redudng -
data the time axis
e e | v»

N\ I AN

\ \ \ \
v £3 AL IO i
[ ll II
| BiEebat i 1507)  Jis 1521 {I
Time-axis mark
Various Screen Settings

In addition to the standard screen where the trends 6f all channels are displayed on a
common scale axis, the following display settings are available. .

Function Description
Discrete display Splits the display area into zones for individual channels for viewing the
Partial expansion Zoomsinmaporﬁonyouwmtoviewindewl.'
Trip level indications Certain key levels €an be drawn as horizontal lines on the graph.
Tag indications Displa, ysﬂ\eugnunb«soonupondm' g 0 channels.
Discrete display Partial expansion Trip level and tag indications
60.09] 6003] 7108.98 0.562
100.00
N \ 20000
N2 N T
Ll \ —— Triplevel’
AN /N T/ / NS
N NN \ T
\ /
RNNZN [ON7 VI NN
:41 543} | hea2 644 (646 et Tag number
. LCD Display Preferences
The following display preferences can be set.
" Preference - Option: . .
- Display color Thecolorofeachwavefpm(mud)mcecmbeseuoled.zreen.blue.
brown, or magenta, )
Background color ﬂxeb.ckgmundcolormbeswitchedbetweenwhiwmdbhck.
LCD brightness Thebrighuwcanbeselectedﬁunﬁfteenlevels. ‘
The backlight of the LCD automatically dims if no key is pressed for a

LCD saver

cmﬁnmﬁme(unbesetﬁomlwwminum). This increases the life
of the backlight.

00LuA 40 Mainuano 1 S



1.1.4 Data Storage Functions T e

Data Storage Action

For storing data, this recorder has 1 MB of internal memory and is equipped with a3.5-
inch floppy disk drive (1.2/1.44 MB 2HD). The measured data are always stored in the
internal memory. Once the floppy disk is inserted, the recorder starts copying the

measured data from the internal memory to the floppy disk automatically, together with

the followmg data.

. Majoﬁ scthp parérheiérﬁ ‘

. Information on time-axis marks, power failures, and alarms

DataTypes v
The table below showsthcdatatypcsandcontcnts which are saved on FDC.
Data Type Storage Conteats snd Action File Format | File (Extension) File Naming Method
Meesured data Dlsphydm * Thess are the data used 10 display the traces on the LCD. | Yokogawa- - | Display data file (DAT) | Awomatic setting
* The data are stored up 10 the predefined memory length | standard ) or user specified
Eventdan |+ Collected and stored at the specified sampling period. Yokogawa Eveat file (DAT) Automatic setting
. * The data writing action differs depending on the rigger | standard o : or user specified
| secting. (For details, sce Section 6.5.1.). format Note
Time-axis mark information + Information at the points of time where the time-axis ASCT format | Information file (INF) | The file name of
marks are drawn (for the Iatesi 32 marks) is saved. the measured data
is set sutomatically.
Power failure information hhmmudnmo((thelueum)mtﬂw
saaved. - )
Alamm information + Information on (the latest fitty) alarms is saved. )
Setip parameter list Mdmmusdlovwﬂnhaofmqwm ASCII format | Parameter list file (LST) | The file name of
. 10 set up in the SET and SETUP modes: - i - lhemecureddan
_ .|+ The file is sutomatically created when measured data is st sutomatically.
: mhbenved.md:smedmge«hcmm
measured data. -
Paramcter scttings -Mwmuseduviewmemmuminpmde ASCH format | SET/SETUP User specified
in the SET and SETUP modes. (The user can set up the configuration files
reconder using these data.) . (» Settings in the SET
* The contents can be saved, read; ormdlﬁednlheSET mode: .PNL)
otSETUPmode. (+ Seutings in the SETUP
: mode: PNS)
<\ For details of the SET and SETUP modes, see Section 1.3, “Run Mode.”
Collection of Event Data : ) .
The processing which occurs when collecting the event data is determined by
» File definitions (types and number of files defined).
+ Sampling period; and
» Trigger action type (in the sample modc)
The following table shows the selecuons avaﬂablc for dme specifications.
1.4 INULQIE




Definition Description
File definitions

The types and number of files 1o be created can be selected from the
following three combinations.
(2) Eveat file + display data file
One event file and display. data file for each are created.
(b) Event file x 16 + display data file
This combination can be selected only when the sample mode is set to
trigger-on ox trigger-rotation (see the second next row). Sixteen event
files, in which the measured data are to be stored after the trigger is
raised. are created together with one display data file.
(c) Event file only
Only onc event file is created.

Sampling period The sample period at which to store the data can be sclected from:
_125 ms, 250 ms, SO0 ms, or 1 s

Sample mode The trigger action can be selected from the following three types. When
“wrigger-on” or “wrigger-rotation” is selected, various other trigger settings
can be made.

Trigger-free:  Data collection starts afier power-on. When the file in the
intemal memory becomes full, the data are overwritten.

Trigger-on: Data collection starts when a trigger is raised. When the
file in the internal memory becomes full, the data
collection stops.

Trigger-rotation: Data collection starts when a trigger is raised. After the
file in the internal memory becomes full, the data are
overwritten,

00LHA 40 MIINLIAO “t FEEREEE

Relation Between Measuring Period and Sampling Period _
This recorder captures the input data into its A/D converter at the measuring period of
125 ms. The sampling period denotes the interval used to sample and store the

measured data in memory. If the sampling period is set to 125 ms, all measured data .
values are stored in the memory.

Trigger . T ’
This recorder is usually used such that, upon power-on, it runs the self-diagnostics and
then automatically starts data collection into the memory. However, this recording

. action can be set to be suspended upon power-on and started by a certain key. This key
is called the trigger. There are three types of triggers that can be set for this recorder.
Key trigger: Pressing the key starts data storage. .
Extemal trigger: When the contact input signal is closed, data storage starts.
Alarm trigger:  When a specified alarm occurs, data storage starts.
The pre-trigger function, which means that data is always collected in the leading part
of the event file, is useful when data needs to be collected before the trigger occurs.

1.1.5 Alarm Function

Alarm Types

The following six alarm types can be set:

High limit (H), low limit (L), differential high limit (h), differential low limit (1), rate-
of-change on increase (R), and rate-of-change on decrease (r) alarms

Alarm Preferences
The following preferences can be specified for alarms.

Preference Description '
Hysteresis Activates/inactivates the hysteresis of 0.5% of span.
Alarm output relay (option) Outputs the contact signal linking with an alarm status.

Re-annunciation of subsequent alarm (option) Using a single alarm relay, re-alerts the occurrence of a
subsequent alarm (re-flashing) during occurrence of an alarm.

Fail/memory end output (option) The relay contact output on the rear panel alerts the occurrence
of a system error and when the memory is aimost full.




1.1.6 Calculation Functions . |
The following calculations can be specified.

Function . Description :
Differential computation Caiculates the difference between the measured values of two channels.
Linear scaling Used to convert an input value to fit a different unit system.

Square root Extracts the square root of an input value.

1.1.7 Other Functions

Function Description .
4 Communication functions (option) RS-422A interface added.

Remote control (option) This option allows the event rigger (start of event data collection), wr
. of time-axis marks, and time adjustment functions io be controlled rem
by contact input.




1.2 Component Names and Functions

1.2.1 Front Panel

When the operation panel cover is closed

' Recess fof pulling open the cover _

a. LCD Panel . ‘
Displays the trend graphs and the digital readouts of the measured data,

b. Label
- Specified by the user to identify the signal corresponding to each channel.

c. Operation Panel Cover

cover open by placing a finger in the recess at the bottom of the cover. Always keep
the cover closed other than when performing these operations.

When the operation panell cover is opened

] h
F’
g
[
™ C ]
—meli U
= C
C
d °
‘_———1
d
d. Panel Keys

Used to switch the screen and mode, select the menu, and enter data and characters.

- e, Power Switch -
Used to turn the power on and off.

f. Access Lamp
Indicates that the floppy disk is being accessed.

g. Floppy Disk Drive
Used to save the measured data, setup parameters, etc. to a floppy disk.

h. Eject Button
Used to eject the floppy disk.

To access the power switch or panel keys or to insert or eject the floppy disk, pull the .

00LHA 40 MIINHTAO '+ RIS
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1.2.2 Rear Panel ' | Cemern AT

&
8o

eRe|
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B
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=]
IR |

EEEEEREe
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——

Terminal screw: ISO M4 screw, nominal length 6 mm
i. Power Terminals (for VR104P)
Connect the power and ptotecnon groundmg cables.

o Input Tennlnals
Connect the input sxgnal cables.

k. Option Terminals
Connect the mpur/output sxgnals for opuonal functions.

]l
2] ([

L A T
o [
el EEREREn

SE
Eaas|

Falmemory snd [

9
Remote control signal [_ .,

=

L‘%

I. Power Connector (for VR104D)
Connect the power cable plug.

m.Function grounding terminal (for VR104D)



1.3 Run Mode

1.3.1 Modes

There are three modes of operation of this recordcr, and the available screens and valid

keys depend on the mode.
Mode Description Valid Operations
Opcration mode Normal run mode. Selected « Monitoring and operation

automatically when the power is tumed on. « Storing and saving the measured data
SET mode Used to set parameters such as input ranges * Basic setting

and waveform span rate. Pressing the MENU  « Operations on floppy disk and files

key for three seconds in the operation mode + Measured data can be stored in memory,

switches the mode to SET. but not saved on a {loppy disk.
SETUPmode  Used to set the operation eavironment for the -+ Settings of operation environment

recorder such as inputting method and data » Displaying, storing, or saving the

storage method. Tuming on the power while measured data is not allowed.

pressing the [J] key starts up the recorder in the

SETUP mode.

=
2
3
Y
i
S
]
3
S
S

Note .

« If a password is set. the password must be entered when entering the SET mode.

Whmw«vaﬂmmmubwmmnmwm a3 does modifying &
setting in the SETUP mode. -

1.3.2 Mode Transition
The figure below shows the transitions between the operation, SET, and SETUP modes.

Power on Power on while pressing the [ «2] key.

Operation Mode | —————— |  SETUP Mode
’ Quit setup

l ‘ Keep pressing the MENU key for three seconds.

SET Mode




1.4 Display Format

1.4.1 Screen in Operation Mode

Standard Screen - o
Example: when four channels are used.

K
6009] 6003} 10836]H 0.5021—a
=99 I 100.00
200.00 }_ b
200.00
l 4 - 2.000 ¢

0.00 R
- . R N 1 10000 b -
) u 0.00
i 05 07 -2.000

*c |Pa Jxih v h

a. Digital Indications '
Displays the current measured value of each channel at the update period of 1
second. ' s '
When 3 or 4 channels are used: Only the digital values are displayed. The
. engineering units are displayed in h at the bottor
When 1 or 2 channels are used: The digital values and engineering units are
o ' " displayed fogether. When the display of tag
numbers is set on, each column for the engineer
unit is split into two rows and the tag number an
unit are displayed in the upper and lower rows,
respectively. (See also Section 4.13)

b. Scale Values L
The upper and lower limits of recording scale for all channels are displayed. If
scaling computation is used, the values displayed are the scale values after scali
computation, :

Note :
Imhemdmph.nllmdvdmm&sﬂaydhmlw%mﬁcmwmdiﬂtbm(mmm

¢c. Trip Level
A horizontal line used to note a particular level

O\ For detils on how to draw tis line, soe Section 474, «Trip Level (TRIP) Setting.

d. Time Indication _
-~ When 3 or 4 channels are used, the current time is displayed here. When 1 or
channels are used, the current time is displayed in h at the bottom. The displa

format is as follows:
Nov.10.95 15:20:00

e. Alarm (ALM) Indication .
Displays the alarm when an alarm occurs. The behavior of the alarm indicatic
varies depending on the setting.



For details on the behavior of the alarm indication, see Section 3.3, “Resetting an Alarm
Output.”

f. Current Value Pointers
Indicates the current values of all channels at the update. period of 125 ms.

g. Memory Status Indicator

Shows how much area of memory is occupied when the measured data are collected
into the event file by the key trigger.

h. Engineering Unit (or Time Indication)

When 3 or 4 channels are used: The engineering unit for each current value

: ' indication (a) is displayed. When the display of tag
numbers is set on, each column is split into two rows
and the tag number and unit are displayed in the -
upper and lower rows, respectively. (See also
Section4.7.3)

When 1 or 2 channels are used: The current time is displayed in the format described
in e above.

I. Time-axis Values : 3
The beginning time of the division is displayed for every other division in the format
hh:mm. : o ‘ o )

l .15:03‘ , l15:05|‘ |15:07l l

L Displays the 3’!\0 of this polnt.j

'} Grid
*‘Grids are displayed at intervals of 10% for the scale axis and at the waveform span
~ 77" rate for the time axis. The grid moves together with the trend graph.

Note :
TheyidIi:mot‘men‘melxisnmllydisphyeduemyhm:lot‘mcseleaedme[ormspmme. However, if the power
isni:hedoﬁmdondwhgmemmeuu\ds(wmefm)mwbewmdmmwyﬁmlhepomofﬁm
oflhgpm-oﬁmmismhmvdofuﬂﬁwhbediﬁmtﬁvm&evnefmwnuinﬂﬁscae.

k. Display of Remaining Time Before Overwriting Display Data File
Displays the remaining time until the display data file starts being overwritten after
saving data to an FDC. When the data are saved to an FDC, the displayed time is
reset. ,

The remaining time is displayed as ‘MEM=99hour,’ which then shows the time in
minutes when the remaining time is less than one hour.

When the display shows ‘MEMORY FULL,’ the display data is currently being
overwritten, :

When displaying the processing mode When displaying the message

# 3
T BN A | \] N
. .-100. I -100.
0. 0.
Ez 509 15:11 B -2. hS:11 N5:13 H -2.

ps
PUSH B] TO MARK EVENT 1 |___DATA SAVING DONE

288
888

g

18

l. Processing Mode bisplay | -
Pressing the DISP key while the standard screen is displayed switches the processing
_ . . mode and dispiays the processing mode at the bottom of.the screen. The processing

mode is switched in the sequence of standard, writing of time-axis marks, zooming
7 T of time-axis, activation of T manual trigger (if the “key-frigger” is set), and then back
to standard.

b
2
3
S
M
3
Q
3
3
Q



m.Message Dlsplay

Displays operation messages, alarm messages, and error messages for the user
during operation.

DRRTITOO L TR

1.4.2 Screen in SET Mode

6003 | 60.03| 10836] 0502

- N 951211

d- -102233 ’
v B . 0.00
05 u 07 -2.000
= ) - n
n. Menu Display

Displays the menus available in the set mode. Warning and error messages for
parameter setting are also dlsplayed here. ‘ :

Note

’ Andiqlqmmuhammeboaomﬁddmdumnhosmmemmmd&

1.4.3 Screen In the SETUP Mode

" 0. Menu Display -
Displays the menus available in the setup mode. Warning and efror messages
parametcr senmg are also dxsplayed Xere..

D aliian e e o w R

: Note i )
- quxfordueboﬁmﬁeld.mﬁmnsdiwhye&mdwlﬁD -

Rl g i .».‘Ei-:r:l;;:,r._: Sent




1.5 How to Use the Panel Keys

1.5.1 Keys Used in Operation Mode

The following five keys are used in the operation mode. ;

Key Description in This Manual  Function S

=) ACK key Used to acknowledge the alam currently displayed (when the 3
alarm is not recovered: changes from blinking to lit; when M
.already recovered: changes to off). Also resets the alarm 3
output relay (option). This key is valid only when the hold 0
type s selected for the alarm behavior (see Section 3.3). :

E-] () key On the normal operation screen, used 10 switch the standard 3
screen 10 the past-data reference screen. While displaying the 3

B (=] key processing mode or operation message, used to select or
execute the processing.

8 DISP key Each time this key is pressed while the standard screen is

displayed, the processing mode switches in the sequence of
standard, writing of time-axis marks, zooming of time-axis,
activation of manual trigger (if the “key-trigger” is set), and
then back to standard. .

B MENU key Changes the mode t0 SET if this key is kept pressed for three

1.5.2 Keys Used In SET and SETUP Modes

SET Menu and Entry Value '

The user interface in the SET and SETUP modes is interactive: a menu appears on the
bottom of the screen and prompts entry of the necessary data. All data can be entered
using the panel keys. If the set value you entered needs another associated parameter to
be set, the screen automatically changes to prompt entry of that associateG parameter.
The display usually consists of two parts:

SET=-RIANES

L Menu L Set value: The entry fleld Is highiighted.

In this manual, the shaded entry field as shown below denotes that the actual display
. shows the value you set previously.

NEl:-MODE-=

Previously set value

The display ‘“*SET OK*’ or ‘*XXX SET*’ (XXX is the value you entered) appears
when all the necessary parameters have been entered successfully for a menu item and
means that settings for that menu item has been completed. The following five panel
keys are used for data entry and, in the SET and SETUP mode, the functions pictured
above (not “on”) the individual keys are valid.

Mg : 1.-18



Entry of Alphanumeric Characters o '

To enter alphanumeric characters, use the UP/DOWN ([ A1 ¥)) keys. Pressing the
{ A ] key calls up the alphanumeric characters on the entry field in the sequence as
shown below and the [ V] key reverses the sequence.  ~ V

—_—
A|B|C|DJ]E])F ! J
[Alkey ol B
‘ kiviImlinN]jOjPlQ|R]S]T
- uylviwixlylzjiajble d
[V Jkey
e |f g |h}i i k ]! mj|n
olplalr s |t ulviw]|x
ylzjolt1j2]3 L 4 |56 17
8|9+ (1 +]-1*1/
.1°lwlalo
Panel Keys Used
Key Description in This Manual- - Fanctions - -
ESC key Used to abandon the setting before the **SET OK*" (or *
' @ . ) SET")di;phyappeals.mdisphywinmwdxeprimar
¢ in the menu, ‘SET=xxx’ or ‘SETUP=xxx.’
A (Alkey - Used 1o move through multiple selections. In the case of .
e oL, messages or units for example, these keys are used to select
h 4 {Wikey - alphanumeric character in a digit where the entry cursor is b
B UPcallsﬂwnexxchoice,DOWNcallsdwmviouschoioe.
S [pkey T Used to move the entry cursor 10 the next digit while cat
= . - value. Since there is no backspace key provided. this key wi
: . .lotheﬁrstdigittfmﬂlehsldigil.
-0-0-0-0-
-l [ o] key Used to confirm your highlighted eatry. After pressing this }
E] S _— will be prompted to cater the pext parameters. If there

vduutobesetonmedisphy,ymg&iskeﬂooonﬂm
se(vﬂwmenliighlightsmdeuablesenn'yofduothﬂpan

 fed  MENUKey Fo change the mode back 10 the operation mode, keep pres
o U key for three seconds.” "x" ¥

- B Note
N : mm:mmu.umwmmwuwmmwm The eatered aumber is placed
digit. i .
val | Yalue identifiod R
Bad entry: 2. 0.02 . (For 1 fixed decimal point)

Good entry: 2.00 200 (For i fixed decimal poin()




1.6 Flow of Operation and Setting

1.6.1 Operation Mode :
In the operation mode, the switching between the standard screen and past-data

-4
reference screen differs from the other operations. The following shows the flows of 2
these two types of operation. %
s
s m
Screen Switching s
Q
b
<]/ [-] key :a“
Past-data {Section 3.4, “Referencing S
| Standard screen reference screen | the Past Measured Data") :
[DISP] key

(or after a specitied time has elapsed)

Other Operations

r—lgpusnE]To MARK EVENT _ | (Section 3.5, “Writing the Time-axis Mark")

{ Dise winoow : BEETIEIVe min [——— DISP WINDOW : NORMALLTRRY na Mon 3.6,
| 1

[-s)key “Zooming/Reducing
the Time Axis")
— | |otsp wwoo’w : NORMALETIRY| (AVIV] key
key o [orse winpow : NoRMALZIEE|
RE |

4
L__PUSH[=JTO TRIGGER* | (Section 3.7, 7o Start Storing the Measured Data by Manual Trigger”)

- | Standard screen 1
i }
"Displayedotdywhenﬂle“keytriggcr"issec

Wavese 1-15




'1.6.2 Flow Chart of SET Mode I
The figure below shows the flow of settings in the SET mode..

(RANGE}-{SPAN-LOWER -{SPAN-UPPER (Section 4.1:1, Voltage Input

_ (VOLT) Setting")
[GPAN-LOWER | (Section 4.1.2, "TC/RTD Input
Setting”)

SPANTOWER}-(SPAN-UPPER] (Secton 4.12, TGRTD Input Set

(Section 4.1.3, “Digital Input (DV) Setting”)

REFERENCE CHANNEL]-{SPAN-LOWER] (Section 4.1.
Specifying the reference channel *Difference

(Section 4.1.5, “Scaling Computation
= (SCL) Setting")
[RANGE{SPAN-LOWER | [-i'mi

{Section 4.1.6, “Square Root Computation (SQRT)

nel(s) are riot to be mac

Comgputation
(DELT) Setti

(Whén measurement, recording, and display of a chan
Section 4.1.7, “SKIP Setting") :

No. NIT CHARACTERS] (Section 4.3, *Unit Assignment’)

23

oy [TIMEDIY | (Section 4.4, “Wavelorm Span Rate (TIME/DIV) Setting”)
| Setting the waveform span rate

(FROM CH?-{10 CH?] (Secﬁon4.6.'<:apyin0m0hamel&mms.' Not displayed
when‘one'isspeciﬁedbfmenumbefofd\anneisused.)




CH. No [ ZONE(UPPERY}] UPPER (Secuon 4.7.14, "Setung of Discrete Display

(ZONE)")

PARTIAL ON/OFFT—{ EXPAND FROM - BOUNDARY] (Section 4.7.2, *Setting of
Partial-expanded Display

[ (Section 4.7.3, “Tag Setting) T ART)")

FORMAT] (Section 5.1, “Setting of Floppy Disk Format {FO))

[SET ONOFF HPOSITION] (Section 4.7.4, “Trip Level (TRIP) Setting™)

(MESSAGE }HFILE NAME SET/DATE HFILE_E}-{FILE_D] (Section 5.2, “File Name

(FILE) Setting")
(SAVER ON/OFF}-{SAVER TIME ] (Sections 4.8, “Settings of LCD Brightness
and LCD Saver (LCD)")

1.6.3 Flow Chart of SE TUP Mode
The figure below shows the flow of settings in the SETUP mode

[ INDICATOR HOLDYNONHQLD}HSCAN R TIME}-{ SCAN r TIME]
(Section 6.1, "Alarm Behavior
LA/D FREQUENCY ] (Section 6.2.1, “A/D Integration Time (INTG) Setting®)  (ALARM) Setting®)

DIGITAL DAMPING TIME {Section 6.2.4, “Input Filter (FILTR) Setting”)

(COLOR) Setting”)
[TEMP UNIT] (Section 6.4, *Setting the Temperature Unit)

[YES/NO] (Section 6.8, “Initializing the Settings in SET Mode (INIT)?)

mmﬁm

(Section 6.5, “Setling of Data Storage Method™)

[CH QTY] m'.ma [MSG LANG JPNENG HPASSWORD ON/OFE ] (m.ms-s-
“Auxiliary
Function

[COMM ] Hopumalcomuucanonhmcbonsequpped(s“msmmonmamajudmm -11E.) S:rt:ng")

m (Section 6.7.2, *Reading the SETUP Configuration File (LOAD)")
(Section 6.7.1, *Saving the SETUP Configuration File (SAVE)")

(Section 6.7.3, “Deleting the SETUP Configuration File (DEL)")

LCH.No. - RED, GREEN, BLUE, BROWN, PURPLE ] {Section 6.3, “Display Color -

=
2
3
S
m
S
9
3
3
S
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Chapter 2 BEFORE OPERATION

2.1 Precautions
Read these precautions before using this recorder and the floppy disk.

. 2.1.1 Handling Precautions

Cleaning

This recorder contains many plastic parts. To clean it, moisten a cloth with a neutral
detergent, then wring the cloth out before cleaning. Do not use chemicals such as
benzene or thinner, since these may cause discoloration or damage.

Static electricity

Do not bring any object charged with static electricity near the sngnal tcmunals This
may cause malfunction,

Insecticide sprays, rubber, vinyl, etc. '
Do not allow any volatile substances such as insecticides etc. to come in contact with

the LCD panel, panel keys, etc. Do not allow rubber or vinyl to remain in contact with
the recorder for long periods.

After use
Ensure that the power switch is turned to the OFF posmon

“In case of metfunction
: Never continue to use the instrument if there are any symptoms of malfunction such as
o - unusual sounds, smell, or smoke coming from the instrument. Immediately disconnect
the power supply and stop using the instrument. If such abnormal symptoms persist,
contact your sales representative or nearest service center (see the list on the rear cover).

212 Cautions When Handling the Floppy Disk

After saving
Be sure to eject the floppy disk after saving the measureddam:nmeoperauon mode.

Powering on/off
" Do not power on or off the recorder while a floppy disk is inserted.

Access lamp

, Donotejectlheﬂoppydnskwhﬂememslampnsht.smcetlusmaydesu'oythedam
on the disk.

wme-protection

* Files cannot be saved to or deleted from a write-protected floppy disk, nor can the disk
bc initialized.

General handling precaution
For other general precautions, follow the instructions given with the ﬂoppyv disks you

NOLLYH3dO 340338 T



22 Installation. .., o oireo

e

This section describes how to inﬁtall the recorder including the location and mounting
it. Read this section before installing the recorder.

2.2.1 Installation Location

Install the recorder in a location which meets the following conditions. See also Secti
9.6, “General Specifications,” which describes the required operating environment.

Instrument panelrack (VR104P)
This recorder is designed for panel or rack mounting.

Ventilation . S

- The recorder should be placed in a well ventilated area to prevent the internal
temperature rising. : .
- Minimum vibrations

Choose an installation location with minimal mechanical vibration.

Horizontal R o B .
The recorder should be installed horizontally (however, mounting may be inclined v
. 30° backwards and forwards from the vertical). ‘
A AVOID: ‘
' Direct sunlight, near a heater

. The recorder will be adversely affected if exposad to direct sunlight or installed nea
heater. Choose a location near room temperature (23°C) with minimal temperature
fluctuations. : S T

| Soot,. steam,.moistﬂte; ddst', corrosive gases, etc. -
Exposing the recorderto soot, stcam, moisture, dust, corrosive gases etc. will adver
affectit. Avoid such locations. :

Near electromagnetic ob]ects' -
‘Using the recorder in a strong electromagnetic field may-cause crrors in _teading. 4
. installing it near electromagnetic objects of bringing such-objects near the recorde:

- Bad angle for viewing screen Begol i
~_ The display unit of the:ccordetis'aS.S-inchTFl‘colotmD, which may not be ¢
* visible if viewed from a stecp angle. Install the recorder in a location where the p
canbeviewedfromdimctlyinﬁromofit. e

: - 2.2.2 Mounting o . ,
W o ' The recorder should be mounted on a steel panel from 210 26 mm thick.
- ‘ 1 Insert the recorder into the panel cutout. ° - - o
_ 2 Use the mounting brackets’ supplied withtthe recorder to.mount it on the panel
shown in the following figure. 2o
« Use the mounting brackets to support the top and bottom of the recorder of
sides. (If still in place, remove the seals. covering the holes for the mountit

&

brackets.) C N |
« The proper tightening torque for the mounting SCTew.is 08t01.2Nm @ tc
kgecm). .

- i form the case or dama e the brac
CAUTION Tightening at a greater forque may defo g




2.3 Input Signal Wiring /\

This section describes the wiring for the input signals. Read this section before wiring
the input signals cables.

& - [ eAUTION If a large tensile force is applied to the cable connected to the recorder, it may
i damage the terminal of the recorder and/or cable. Make sure to fasten the
wiring cables at the rear wall of the mounting panel and use something to
prevent excessive strain between the rear wall and the terminals of the
recorder.

2.3.1 Input Signal Wiring A

Wiring Precautions _ .
Be sure to follow the instructions below when wiring the input signal cables.

It is recommended to use “crimp on™ lugs (for 4 mm screws) with insulation sleeves :
the leadwire ends.

Crimp-on Lug

Since the inpat terminal is affected by changes in temperature (e.g. due to wind), al"
replace the transparent cover after wiring. : ‘
Even after replacing the cover, take care not to expose the terminals to fans, etc.
Suggestions for minimizing noise pickup:
« The measuring circuit wiring should be run as far as possible away from the pow
and ground wires. : , .
-« Shielded wires should be used to minimize noise pickup from electrostatic induc
sources. The shielding wire of the cable should be connected to the ground term
of the recorder (only one ground line).
« To minimize noise from an electromagnetic induction source, twist the measuril
“line cables at short, equal intervals.
-+ “The measured object should be free from noise. However, if it isn't, make sure
the measuring circuit is isolated and that the measured object is grounded.

1f TC and RIC are used, the temperature of the input terminals should be as stable
_possible. Therefore, always use the transparent cover. The thermal capacity of the
wiring should be small (recommended dia. 0.3 mm).

Try not to wire the input parallel, but if you do wire it parallel, then

+ do not use the burnout upscale/downscale function (see Section 6.2.2);

» ground the instruments at the same point;

« turning ON/OFF the power may Causc malfunction; and

« RTD cannot be wired parallel.

To prevent electric shock, ensure the main power supply is tumed OFF a
WARNING - connect the ground terminal using a class 3 resistance of 100 orless .
if you have an input of DC 2V oraTC, do not apply an input voltage
CAUTION exceeding +10 VDC.
. If you have an input of 6 to 20 VDC, do not apply an input voltage excee:
+30 VDC. :

Do not apply a maximum common mode voltage of more than 250 vms
(50/60 Hz), since the recorder and measured values will be adversely af




Mounting

i 2. BEFORE OPERATION
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% For details of the panel cutout and external dimensions, see Section 9.7, “External
Dimensions.” .
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Note

To prevent the generation of electromagnetic disturbances, separate the input wires from the other wires by at least 0.1 m, and

preferably by more than 0.

Sm

‘Wiring Procedure

1 Make sure the power switch is turned OFF and remove the transparent cover of the
input terminals.

2 Connect the input signal wires to the input terminal.

Terminal Arrangements

For DC Voltage, DC A (Current), TC, and DI inputs

- +
() <] 1¢h.
i)
g = g 2¢ch.
‘:‘ S HELR)
4ch.
Standard input ﬁnnlnals
For RTD Input
B b A
e
A=A 10
A
:’Aj ”: @ 2¢h. ‘
AE={d] o
XA
‘z, — Q 4ch.
&

Standard Input Terminals

NOILYHIJO FHOH434 T



- Wiring Diagram

DC Voltage and DI (Contact) Input Theﬁnocouple Input
Exfgens'nocl leadwire

+ -

) _ -
+ 1o
DC voltage input . _ -

Resistance Temperature Detector Input DC Current Input
B8 A , _
b +
— +
A_ DC current input
Shunt resistor

Leadwire resistance: ‘ NOTE: For a 4 to 20 mA input, use 2

10 Q max./wire R {1 shunt resistor of 250 Q £0.1%.
The resistance of the three wires || :
should be approximately equal.

3 Replace the trmpatem terminal cover.

Note
mmmwmumwmummimwmuwmﬁmamm. This makes the

wiring work easier. Tomhlmmfﬂmmkemm'ﬁmdnmhd-bbdﬁxiumaﬁawm

Loosen

To prevent electric shock, ensure the main power supply is tumed OFF during
WARNING wiring and ensure the ground teminalis connected using a class 3 resistance
of 100 or less. T S

Wiring Procedure 4
1 Make sure the power switch is turned OFF and remove the transparent cover of the
option terminals.
2 Connect the alarm output wires to the option terminal. Do NOT change the location
of the terminal block!
Depending on your option, your alarm output terminal will be arranged like one of
the following:

i T
INANATOIE



LU

ALARM {[ aLanm N [T
drof c fuc | Nl c ]+l o c
o] o el ol ¢ fuc] o] ¢ Juc]

rof c e o] ¢ Jrcl

|am |am
B .
mam

Qo] ]|
A = A A
Option /A1 Option /A2 Option /A3
{2-contact outputs) . . (4-contact outputs) (6-contact outputs)

3 Replace the transparent terminal cover.

Note :
. Thelem:imlblockixsdfcanbemvedbylooseningd\etwomwumewpleﬁmdbouomﬁg!uofdwblock. This makes
. dlemgwakm Toavoidacmzfu’lue.mkemnﬁ;htenmumind-blockﬁxin;sawnﬁnwi;ing.

EEE
7

BIRSEER

Loosen

EECRNERERIE .

LSS

EEEEEES

. TomhmﬁWMmhMmm&mhpwmwmm

Contact Specifications ' - ‘ "
Item Specification ’
Output type Relay transfer contact (enesgized/de-energized when alarm switchable)
Output capacity 250 VAC (50 or 60 Hz), 3A
250 VDC, 0.1 A (resistive load)
Dielectric strength 1500 VAC (50 or 60 Hz) for one minute between output terminals and
ground terminal '

ROV For details of the alarmbehaviot settings such as switch-aver between energized and de-

Ciaten -. energized whea an.alarm oceurs, see Section 6:1, “Alarm Behavior (ALARM) Setting.”

2-7
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2.3.3 FAIL/Memory End Wiring A

To prevent élééirié—éhock, ensure the main power supply is turned OFF during
wiring and ensure the ground terminal is connected using a class 3 resistance

of 100 or less.

'WARNING

Wiring Procedure :
1 Make sure the power switch is turned OFF and remove the transparent cover of the

option terminals. : :
2 Connect the FAIL/Memory End output wires to the option terminals.
The FAIL/Memory End terminals (option) are arranged as follows:

MEMORY

FAIL
BaE|

3 Replace the transparent terminal cover.

Note
. mmmwmumwwummuﬁmpmmmmdmw This makes

the wiring work easier. Tomoidamntfxﬂmmbmuﬁgmuumhd-bbckﬁxiunmmwm

. TowhmﬁwkwsqmuFﬂmemmupmwm
ilvutwitubyulmuo.lm.mdplﬁa‘blybymmo.h . o

. NFWWMWE&MWW(WuW)

% " For the FAIL/Memory End outpat, see also Section 3.7, “Confieming the FailMemory End.”

2.3.4 Remote Control Wiring
Td prevent electric shdck. ensure the hain power supply is tumed OFE during
WARNING wiring and ensure the ground terminal is connected using a class 3 resistance ‘
of 100 or less.
Wiring Procedure _ o
T T - 1-Make sure the power switch is turned OFF and remove the transparent cover at the

rear of the recorder. .
2. Connect the REMOTE output wires to the REMOTE output terminal. Make sure to

connect every signal with the common terminal. Use shielded wires to prevent
electromagnetic interference.

WA O1E



lm

Note
* The terminal block itself can be removed

The remote control terminal (option) is arranged as follows:

A

3 Replace the transparent cover,

the wiring work easier. To avoid 1

. Uuwmwwauemmﬁchlﬂfam The

the recorder.

. Tomﬂugmqaﬁmofdmmumdimubmq,
wimbyaleuto.lm.mdpefmblybymemo.ﬁn.

m:faﬂm,mkembﬁg}mlhelerminﬂ-bbckﬁ:dn;msduwiﬁm.

bybosﬂﬁrudnmmumewphﬁmhouomﬁduomwblock. This makes
momdummtbcmumemumﬂof
aq;mlethekﬂmeComolwixuﬁvmdwpowermpplymdhp\n

Input Specifications
Item Specification : :
Input signals Voltage-free (dry) contact or opea-collector (TTL or transistor)
Input conditions ON voltage: 0.5 V maximum (30 mA Do)
Leakage current in OFF state: 0.25mA maximum
) Signal duration: 250 ms minimum
Input type Photocoupler isolation (one side common)
Internal isolated power source (SV +5%)
Dielectric strength S(X)VDCfotone-minuebetweenhpmwminﬂsmdmm»mﬁm

»h
®
|
3
m
S
3
>
3
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input Types for Individual Functions

Terminal No. | Function Input Type
1 ‘Writing of time-axis mark - writes a time-axis mark on the
display and file. :
2 Exiernal trigger - inputs the external trigger signal to start storing
dau in the event file. Trigger (250 ms or
. . . . . longer duration):
3 Time adjustment - depending on the time when the triggee is emigizedwhen)oa

raised, corrects the internal clock as follows.

Time of Trigger-on | Processing

Rh:00:00 to hh:01:59 | Cut off readings of less than onc
minute. E.g., 10:00:50 is corrected
as 10:00:00.

hh:58:00 10 hh:59:59 | Round up readings of less than one
minute. E.g., 10:59:50 is corrected
as 11:00:00.

hh:02:00 to hh:57:59 - | “No processing is to be performed.




2.4 Power Supply Wiring /\

This section describes how to connect the power supply cable. Read this section before
wiring the power supply cables.

» For VR104P Panel Mounting Mode!

Precautions for Power Supply Wiring
To prevent electric shock and damage to the recorder, note the following warnings.

.\
WARNING |

To prevent electric shock, ensure the main power supply is turned OFF and
connect the ground terminal using a class 3 resistance of 100 -or less.

For power and ground wiring termination, use *crimp on" lugs (for 4 mm
screws) with insulation sleeves (see Section 2.3.1 )

To prevent fire, use 600V PVC insulated wire (AWG18) for power and ground
wiring (cross sectional area of 0.83 mm2 or more, anti-galvanic corrosion finish,
insulation thickness should be more than 0.8 mm, and insulation resistance
should be more than 50 M Km at 20°C, approved EN60 320 (VDE0625)).
To prevent electric shock, attach the transparent terminal cover when the
power is on.

Make sure to provide a power switch on the power supply line having the
following specifications:

* Rated power current > 1A

* Rated rush current > 60A _

Also provide fuse(s) of 2 to 15 A on the power supply line.

The power switch and fuse usad on the power supply ine should be

* CSA approved (for use in North America) or

* VDE approved (for use in Europe).

N
8
3
A
S
4
b
3
<

Wiring Procedures
1 Make sure the power switch is turned OFF and remove the transparent cover of the
power supply terminals.
2 Connect the power supply wires and the protective ground wire to the power
terminals and the ground terminals as shown in the figure below.

i Power wir
IREE b ower supply wires

3 Replace the transparent terminal cover.

Note
. AvoidushgnpownppiyoflnhleAC.ﬁmcmBmyaffeamemingmy.

. Towmmmﬁdmmmmmepowmpﬂymfmmtheomerwirubyale&
0.1m, and preferably by more than 0.5m.

if a large tensile force is applied to the cable connected to the recorder, it may
. damage the terminal of the recorder and/or cable. Make sure to fasten the
o wiring cables at the rear wall of the mounting panel and use something to
prevent excessive strain between the rear wall and the terminals of the

recorder.
WITALOIE 211




Chapier 3 DAILY OPERATIONS
(OPERATIONS IN
OPERATION MODE)

3.1 Turning On/Off the Power Switch

This section describes how to turn on and off the power. Read this section before
turning the power on or off.

* Do not leave the floppy disk inserted when turning the power on or off.
CAUTION « If the input signal is connected in parallel with another instrument, avoid
turning on/off either the recorder or that instrument while one is being
operating, since this may affect the reading.

Location of Power Switch :
The power switch is located at the bottom behind the operation panel cover.

Turning On/Off the Power Switch

The power switch is an alternate pushbutton. Pressing it once turns on the power and
pressing it again turns the power off (see the figure below). .

(3GOW NOLLYHIJO NI SNOILYHIJO) SNOILYHILO A UVa €

_Fm

Turning on the power runs the self-diagnostic function, which runs for opproximately
ten seconds. 'Ihestandardscrcmindwoperationmodethenappearsm&eLCD.

Note
* The warm-up time of the der is thirty mi ; by er. it may take Jonger the first time after wiring.
-Knmmemumhmofmemukemm;b' jon 8.1, “Error Messages.”




o A=

3.2 Saving the Measurepata on Floppy Disk

This sechssimccri « measured dataona floppy disk. Read this
bes hiw o save U y disk and saving the measured data.

section bt inserting x ejecting 4

P

‘ aving the mi d data on it.. Leav
« Alwaysact the ficooy disk aff8f saving the measure
S | the di~ the drv: nay oty th: ;enc:r:?i:é protected disk. Use ar
» The fiasyred daz cannot b9 38V9C e

disk C-ipgse the mte.pfotglﬂion'

Automatic Saving | o 5 oo
Simply thues oo digk inte) 1He drive while the standard screen in
modz z’sﬂ(::ans :l;?: s::ng the jmernal memory da.ta on the floppy disk .
automau.iy ywnik v othet screed is displayed, this does not occur. In this-
saving st when the screen Is switched © the standard seteen.
Insertifghe floppy disk (10 save the measured data)
1 Oper % qperation ymel cover: .. .
2 Inser.-foppy disk nto the drive until it clicks.
~
» ‘SAVING DATA...’ appears at
The acc; soies ad the message ( ppe
of the :;ngaﬁ 2 meanred data takes approxuna.tely two minutes. V
saving ‘f)mpietcs e -SSR -YATA SAVING DONE appears. If any ot
; appears, see “When RPN Al'(""”’s" later on ugttns_ section.
a3 .« while the access lamp is lit. This may det
{ CAUTION g:t:m sject the m disk
| i . : lete the data saving)
Electing the fioppy #3k (10 60MP savir
i 1 Confyym that the mesege DA rA SAVING DONE" is displayed at the b
: SCleen,

2 Pres, the eject b




3.3 Resetting an Alarm Output

Alarm Behavior

Digital Indication : :

, When an alarm occurs on a channel, the digital indication for that channel on the screen
4 o changes color from white to yellow, and a character which represents the alarm status
s ' (as shown below) is displayed at the head of the digital indication.

i H: high limit alarm L: low limit alarm
1 h: differential high limit alarm I: differential low limit alarm .

R: high rate-of-change limit alarm r- low rate-of-change limit alarm

“ALM” Indications and Alarm Relays
When an alarm occurs, the alarm output relay (optional) and the ALM indication
behaves as shown in the table below. :

Alarm Type Alarm Behavior *2
Noa-hotd Type *1 Upon occurrence of alarm Alarm output relay: oa
ALM indication:  lit
Recovery of slarm Alarm output relay: off
ALM indication: ~ off
" Hold type Upoa occurrence of alarm Alarm output relay: on
: . ALM indication: flashing (stopped and lit by pressing
. - the ACKkey.)
Recovery of alam _ Alarmoulpurehy:keptdn(metbypfessingd_nACK
: key) .
ALM indicadon:. - kzptﬂashh:(mppedmdligbtgou
off by pressing the ACK key.)

+1 When the non-bokd type s selected, the ACK key is not effective. —_ _
- ﬂmmﬁmofunmmnehym-mmisubkisf«amﬂywmdmm The behavioc
of a normally-closed terminal is the reverse. ) :

For details on selecting non-hold/hold type, sce Section 6.1, “Alanm Behavior (ALARM)
Setting.”

" The time chart below shows the relation between the behaviors of the alarm output relay
and ALM indication. :

Hold Non-hold
|
Alarm oft ——
t
| :
, Alarm refay output on * 1
. | r__" of
'Ahmnlayoutptuﬂ' )
d—
-
[

" ALM flashing

2
2

._.____|_____

-

ALM on

Il
I 1
I L

{___'____..___

ALM off

* For 2 normalty-opened terminal. The behavior of a normally-closed terminal is the reverse.




This completes the saving of the measured data,

Note

* Regardless of the operation on the floppy disk, the m d data are conti ly stored in the internal memory, and if a
lﬁggetisse(.ﬂleanoﬁngoflhememreddaumwhulmenigmisnised. The capacity of the data stored in the internal
memory varics depending on the configuration of the memory. (For details of the capacity of the data storage, see Section 6.4,
“Setting of Data Storage Method.”) :

* When the key trigger (trigger-on or trigger-rotation) is set, saving the data on floppy disk clears the event files in the intemal
memory.

* After the display data file becomes full, the data are overwritien. If the optional Memory End output is installed, the relay
conlact alerts the end of memory at the preset time before it becomes full.

When a Message Appears

The following messages may appear on the screen when you insert a floppy disk. In
such cases, follow the guidance given by the message.

Operation Message
When inserting a floppy disk which is not formatted:

| PusH (<] 10 FoRMAT FD ]

1 To format the floppy disk, presS the [¢] key.
The floppy disk is then formatted and the data saving starts, .

2 To avoid formatting the floppy disk, press a key other than the []key.
The message ‘DATA SAVING ABORTED'’ appears. Eject the floppy disk.-

A ' When a file having the same file name already exists in the floppy disk:

‘ . -Lpusu(-jroovsnwnrrs‘ ]

1 To overwrite the file, press the [«] key.
The file is then overwritten. : ' ‘
2 To-avoid overwriting the file, press a key other than the (<] key.
The message ‘DATA SAVING ABORTED" appears. Eject the floppy disk.

P,

Error Message

If a-wrong operation is performed, an error message appears such as the example
-message shown below, T . :

- -| E202FDWRITEPROTECTED . ]

1 Eject the ﬂoppy disk. The message then disappears.
2 Clear the cause of the error and perform the operation properly.

S % - For details of troubleshooting for efror messages, see Section 8.1, “Error Messages.” -
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« For VR104D Desk-top Model

Precautions When Plugging in Power Cable .
To prevent electric shock and damage to the recorder, note the following warnings.

Confirm that the supply voltage meets the rated power supply voltage of the

VR104D before connecting the cable. :

To prevent e!ectric shock, ensure the power switch of the VR104D is turned

AFEF and connect the ground terminal using a class 3 resistance of 100 or
m 2 40 preven

For the power cable be sure to use ones providecd By 0

fire and electric shock. .

To prevent electric shock, be sure to connect the protective grounding
_ Connect the power cable, of the VR104D to a 3-pole power socket with

protective grounding pole.
Do not use an extension cable without the protective grounding wire, Sinc

: this invalidates the protection.

Connectlon Procedures .
- 1 Make sure the power switch of the reccrder is turned OFF.

5 Connect the power cable (supplied with the recorder) to the power connecto
rear panel of the recorder. o -
3 Connect the other side of the power cable to a power socket which meets th
i ‘ following requirements. The socket should be a 3-pole power socket with ¢

protective grounding pole. .
«Rated power supply voltage: 100 to 120 VAC or 220 to
« Allowable fluctuation of power supply voltage:90 to 132 VACor198t0%
+Rated power supply frequency: 50/60 Hz
« Allowable frequency range: 48 to 63 Hz'
«Maximum power consumption: 60 VA (100 VAC) - -

70 VA (200 VAC)

3-pole socket




Scrolling the Referenced Waveform

On the past-data reference screen, the referenced waveform can be scrolled using the
cursor keys.

Type of Scroll . Procedure
Scroll by one-pixel increment Press the [« Jor [—] key.
The reference waveform is scrolled as follows:
[ key: moves the referenced waveform to the left (advances the time
scale).
[—-] key: moves the referenced waveform to the right (turns back the time
scale).
Scroll by 2-division increment Keep pressing the [¢] or (—»] key. The referenced waveform is then
scrolled by two divisions of the time axis.

Fast scroll Kecp pressing the [«] or (-] key and press the DISP key together.

X
3
h
<
3
3
>
3
&
o
S
3
b
3
&
s
S
3
3
)
2
S
S
o




3.5 Writing the Time-axis Mark
Marks can be drawn on the time axis on the screen. “When writing a time-axis mar

information at the mark is written in the intenal memory- Information for the thir
two most recent time-axis marks can be stored.

{3\ For dealsof the information o0 e one-axis mark, sec Appendix 2, “Daa Forn
parameter List File and Information File.”

"1 Press the DISP key when the standard screen is displayed.
" The message USH [«] TO MARK EVENT’ appears at the bottom of the s«
2 Press the [«]key 0 write the mark. A light-blue { mark is then written at th
current time on the time axis on the screen. v

-100.00
- 0.00
57|, [15:19 saad] 2%
"PUSH FE1TO MARK EVENT

To avoid writing & mark, do not press the [«] key and proceed to Step 3.
3. To return to the standard screen, press the DISP key twice (or three times W
key trigger is set). ) -



3.6 Zooming/Reducing the Time Axis

The time axis can be zoomed and reduced in the standard screen.
1 Press the DISP key twice.

The message ‘DISP WINDOW:NORMAL/6min’ appears at the bottom of the screen.
(The display span used last time is called first, ie,itcouldbe“..../18min' or*... ./
30min.") :

2 Press the [—] key. : '
The characters ‘6min’ are then highlighted and the display span (= 6 divisions) is
changed to 6 minutes. '

3 Each time the [ A1 V] key is pressed the display span changes to 18, 30, and then6

minutes, to zoom and reduce the display time span.

4 To switch back to the standard display time span (based on ‘thc waveform span rate

defined), press the [—] key. '

5. Pressing the DISP key once (or twice when the key trigger is set) clears the guidance

~ message at the bottom of the screen and returns the standard screen.

Standard Screen - - - :
{display time span based on the waveform span rate)

T
f

19 1521 js:23 I

Note

i

SR
b e

&
o
“inn annants

o
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o+ 000t 000 RBTRE

e

o o000« oo S00EHE IR SRR SRR B
RS BREER 00k - s
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‘»ﬁ“ﬁ\u« - st QR RO

i
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B
L A

When the time axis is zoomed or reduced, the background color changes: if the standard screen is displayed on a white
background, it is switched to black, and if the standard background is black, it is switched 10 white.

While zooming and reducing the time axis, past data cannot be referenced. Also, neither lime indications, memory status
indicator, nor time-axis marks are displayed.

. Themquyemfmfwmhgmhemk&suﬂ.dmmﬂhdwhumdkphydbefmed&m
. 'was umed off.

If a power failure is recorded, both maximum and minimem data values during thas power failure are set to 7F7FH.
mmmmaw«mmnua(mmmwm»mmmmf
(ZONE) and partial expanded (PART) settings in the full display span, although on the standard screen, the time at which the
discrete display (ZONE) or partial expanded (PART) setting was changed can be identified (cach part of each waveform is
displayed according to the settings at the time of data sampling). When switching back to the standard screen, the waveforms
are now displayed according to the current discrete display (ZONE) and partisl expanded (PART) settings in the full display
span. Hence, the time at which the discrete display (ZONE) or partial expanded (PART) setting was changed cannot be
identified in this case.

3.9
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3.7 To Start Storing the Measured Data by Manual Trigger

This section describes how to use the panel key to start storing the measured data
manual trigger). To start storing the data by the manual trigger, select the “trigger
or “trigger-rotation™ in the SETUP mode and set the key trigger to on, in advance
tion 6.5.3, “Setting of Dawa Stora

% For details on how to set the key trigger, see Sec
Method as Trigger-on of Triggcr-romiqn.”

Memory status indicator o
When using the panel key to start storing the data, the memory status indicator a
in the figure below is displayed on the right of the screen. This is not displayed

f‘nigger-free" is selected.

4

i
!
13

Example:

Memory
1/16 -«—— Block number*l of the memory in which the data are

currently written

Finish <——— Finish: Writing completed :
- Stop: Writing stopped due to wme-pyoumd floppy disk
Ratio of the area where the data have already been writter

" Blue: Waiting for trigger *2
Red: Written after trigger is raised

. *1 Displayed when sixicen event files are created.
2 Wimu\ep:é—uiggdissu.themcasumddauueal_waysswtedmpm(speciﬁedbyﬁwnﬁo)c

To start storing data by man,ua\ trigger

1 Confirm that the memory status indicator is displayed on the screen.
2 Press the DISP key three times to call up the message ‘pUSH [«]TOTR

3 Press the [«-] key. The memory status indicator changes color from blue
the data start being stored in the internal memory.

Note
Owednwnlﬁlunmedmwﬂ.mmﬁlahmmﬂnﬂnmymmhiﬁnﬁu&

P R

- _______,__._.nw——;.“ —
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3.8 Detecting the FAIL and Memory End (Option)

[ s

If the fail/memory end output option is equipped, contact outputs alert the occurrence of
a system error (FAIL) and when the memory is almost full. An output relay is provided
for each of the “memory end” and “FAIL" contacts.

% For the wiring, see Section 2.3.3, “FAIL/Memory End Wiring.”

Operation at Memory End

The relay is energized when the time specified until end of memory before the display
data file is full is reached. This relay action cannot be reversed to “de-energized on
memory end.” (The figure at the bottom of this page shows the relay contact actions.)
When the memory end occurs, promptly save the data to a floppy disk.

Operation at System Failure

The relay is de-energized if the CPU fails. This relay action cannot be reversed to
“energized on failure” and thus this relay is de-energized also upon power-off
(including a power failure). If this relay contact is activated during power-on, it means
that a system failure occurred. Please contact your nearest Sales & Service Office;
addresses may be found on the back cover of this manual,

Relay Contact Actions :
Memory End Relay Output (Energized on Memory End)

L N L/

NO € NC
Normal Memory end Fower-oft

FAIL Relay Outpui (De-energized on Failure)

N LA L/

- NO c NC NO c NC NO C NC
Normal Failure Power-off

Note: NO, C, and NC denote normally-opened, common, and normally closed, respectively.

(FAQOW NOLLYHIJO NI SNOILLYHIdO) SNOILYHILO ATIvd ‘€



Chapter 4 BASIC SETTINGS |
(OPERATIONS IN SET MODE)

4.1 Setting the Input Range and Display Span

Mg

MODE  Description Section

VOLT  Measures and displays a DC voltage. 411

TC Measures and displays a temperature using a thermocouple. 412

RTD Measures and displays a temperature using a resistance temperature 412
detector.

DI Dclectsmddisplaysﬂ:on/offsumsof:conuctorvoluge input. 413

DELT Performs difference computation between two channels which have 414
the same input range and displays the difference.

SCL Performsscalhgmmeummnddmonvoluge,TC.orRTD 415
input and displays the scaled value. * o }

SQRT Exxnctsulesqmmo&()dmemmmddtuqleCvoluge .4.16
input and performs scaling for display. * . :

SKIP Skips the scan of a specificd channel, i.c., prevents that input 417

channel from being measured and displayed.

* Scaling is typically used 10 convest an actual
value) to be displayed.

Note

Mnedvalmnavalmh!hedesimdmiuym(physicd

Setting these input specifications initializes the data

my.mthedauhmmywlﬂoppydbkbefmu(ﬁnp

memory (which can thea not be restored) and the information file. If
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4.1.1 Voltage Input (VOLT) Setting o . A
v To measure and display aDC voltage signal, follow the procedure below to set the
range. s
MENU:

{A] key

P

PROCEDURE:

 Press the MENU key for three seconds to enter the S
mode. Select the ‘SET=RANGE’ display using the [

 keys, then press the {Jlkey. -

. Key Sequence . Display

Select the desired channel using the [AVLV1kes,
= press the {J] key. - '

Select ‘VOLT" using the [ AV ] keys, then press

,_ seec |

' Select the desired range using the (A V] keys,

4 ( @/él =) CEEE B — the [l key.

20mV T —20.00~20.00mV A
60mV__ —60.00~60:00mY
200mV 200.0~200.0mV

v - —2.000~2.000V

6V —6.000~6.000V

20V —20.00—20.00V

Specify the low limit value of the display span (ke

. A ¥ F |o1:Lowea=o.oom ]
s < =1 @Bé ) : imit). Use the [A [ ¥1keys 10 increment/dect

value of each digit and the [»1key to shift the d
press the [] key.

In the display which then appears, enter the higt

v = [o1:upPER=2.00]] |
6 @ / = @ é of the display span (upper limit). Enter it the sa
‘ the low limit value, then press the [] key.

Note
The display wcmamdﬂwmmge.nummwm

UPPER scuing.

If the settings are changed, this message appea

7 @/é é [T DATA_MEMORY=IES | settings are :
- : not mind initializing the data memoty, select
. the [J] key. Selecting ‘NO’ does not initializ¢

memory, and the settings are not changed.

- a8 The setting is completed.
8 < 8/ 8 Seec ) [sSET 0K _ _;J To continue setting another channel, press the
return to the * 01 .MODE=VOLT" display.
To return to the «SET=RANGE" display. pre
~ Torewmto the operation mode, press the M
three seconds.




4.1.2 TC/RTD Input Setting

To measun? and display a TC (Thermocouple) or RTD (Resistance Temperature
Detector) signal, the range can be set the same way as if it were a DC-voltage.

MENU:

[Alkey [RARGE" (UPPER]

800

PROCEDURE:
Key Sequence Display

1 § E3ERANGE] | Press the MENU key for three seconds to enter the SET
Jaec mode. Select the ‘SET=RANGE' display using the [ A nvi
‘ « keys, then press the [.J] key.

A v
/I8
" T Select the desired chaninel using the [ A} V] keys, then
2 @/ é é : press the (] key.

A ¥ 01:MOD Select either ‘TC’ or ‘RTD" usingthe[A]/[f]keys, then -
3 (E]/E]_ é]) press the [1] key. -
AV
CIENE )

4 T iﬂ:ﬂpgzm ] Select the desired elemeat type using the [ A} V]keys, then
. press the [J] key.

a

| RTD Type

Display

Range | ___Raage |
00w 1760.0°C { |PT 100Q) -200.0 w 600.0°C
0.0 0 1%60.0°C JPT 1000 - JTS 1969) | -200.0 10 550.0°C
00w 1820.0°C | [cul 0 6(Cul0)) *1 +200.0 w0 300.0°C

~200.010 1370.0°C ICU2S(Cu2502) *1 -200.0 10 300.0°C
=000 w0 800.0°C 'lCnbelpedﬁedvhmlhelNlopdmke@ipped.
=200.0 © 1100.0°C CUL: Ca 10Q detoctor based on GE standand
~200.0 10 400.0°C CU2: Cu 10Q detector based on LAN standard
001013000°C |  CU3: Cu 10Q dotector besed o WEED standand
00w DISIC CU4: Ce 10Q desector based on BAILEY standard

CUS: Cu 10, o = 0.0392 o 20°C
L FeCaNy | -200.01 500.0°C CUG: Cut 100, & = 0.0393 ot 20°C

U CuaCuN) | 2000w 4000°C CU2S: Ca 25Q, @ = 0.00425 o 20°C

5 (@/ééé ) [o1:L.owER=0g | Specifydlelowlimitvalueofdledisplayspan(IOWCTSPaﬂ

limit). Use the [A [ V] keys to increment/decrement the
value of each digit and the [»] key to shift the digit, then
press the {] key.

v = 01:UPPER=800 In the display which then appears, enter the high limit value
JCYEEE R - v

2[Z[A]<Tm[=][w]]x

of the display span (upper limit). Enter it the same way as for
the low limit value, then press the {-1] key.

Note

mmwmwmmemummmmqwmm
UPPER sexting.

7 ( @/é é) [N, DATA my@l If the settings are changed, this message appears. If you do

not mind initializing the data memory, select ‘YES’ and press
the [J] key. Selecting ‘NO’ does not initialize the data
memory, and the settings are not changed.

8 é/@ [*SET oK+ ] The setting is completed,
3o To continue setting another channel, press the [d] key to
' return to the * J:MODE=TC" (or ‘O :MODE=RTD’) display.
To return to the *SET=RANGE’ display, press the ESC key.
To return to the operation mode, press the MENU key for
3: L2 Iy three seconds. 4-3
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4.1.3 Digital Input (DI) Setting _ . ,
: To measure and display the statos of a digital input signal (contact input/voltage level

input), follow the procedure below to set the input specification. 7 |
i
MENU: %
[A]key : §
3 1
PROCEDURE:

~ Key Sequence Display '
1 Press the MENU key formree':sccondstoenfermeSET '
: 3sec : — mode. Select the ‘SET=RANGE’ display using the (AnmY]
A B keys, then press the [H1key. .~ . .
v ; Select the desired channel using the [A 1T V] keys. thea .
JCEENE ‘ | |

. press the {] key.
A ¥ - 131_@—_:\ Select ‘DI’ using theIA]l[V}vkeys. then press the (] key.
HEENED2 S <

1 st A b R S0t LA

el 4E b e e abs bkl b

» v - r;_@ There are two input types: _(voltagc) jevel and contact.
4 ( @]/@ é ) OLTYPE LEVL: Voltage level signal - S
N : Less than 2.4 V: off (0)
L , . : 2.4V or greater: on (1)
CONT: Contact signal -
S Opened: off (0)
Closed: on (1)

Select the desired type using the ( AV V]keys, then press
the [4] key. ‘

' e v ~N [Tm' DATA MEMORY=ES | 1f the settings are changed, this message appears. If you do
Lo s / = é] , not mind initializing the data memory, select *YES’ and press
’ ' -the [J] key. Selecting “NO" does not initialize the-data. .
' ‘ ~ memory, and the settings are not changed.

S < ) [#SET OK#* ] The setting is completed. o
' § é] / @ 3vec — To continue setting another channel, press the {d] key to
: ' return to the * 0O:MODE=DI' display.

B . . , To return to the «GET=RANGE’ display, press the ESC key.
o ' To return to the operation mode, press the MENU key for

three seconds.

MWM@MMOFFdON.EMaMWMuM‘ '
mmﬂh;wbunummﬁummﬁﬁnmmﬁudwdm
graph. See Section 4.7.1. :




4.1.4 Difference Computation (DELT) Setting

To display the difference between the measured values of two channels, follow the

procedure below to set up the differential calculation. This setting can only be used if
the reference channel is a VOLT, TC or RTD input.

MENU:
[A]key |REFERENCECH| |LOWER| UPPE|
PROCEDURE:
Key Sequence Display

1 ( = ) (SETHENEH ] Press the MENU key for three seconds o enter the SET
3 80c

keys, then press the [1] key.

G
i@«
[t

v ; Select the desired channel using the [ A J/ V] keys, then
2 @/@ por] press the [..] key. »

Note

.mchamelnnmbqoﬁhehqmwbemnhcnfmdimndmbem
than that of the reference channel. Thus, Channel 1 cannot be selected here,

3 AV @uopem ~ ] Select ‘DELT’ using the { A 1/ W] keys, then press the [J]
@/ @ key. '
AV . [02:REFERENCE ch=g] | Select the reference channel number using the [ A )/ V] keys,
4 B/ @ é then press the [.1] key.

The input range of the channel currently selected is
automatically set to the same as that of the reference channel.
The difference of the measured value from the reference
channel becomes the value displayed in this channel.

A VY > d log;degn_ﬁz 003 j The display which appears will show the same low limit value
AElEES[S

of the display span for the reference channel.

Specify the low limit value of the desired display span (lower
span limit). Use the [A 1 V] keys to increment/decrement
the value of each digit and the [»] key to shift the digit, then
press the [J] key.

AV » 02:UPPER=2.00J The display which appears will show the same high limit
s E"‘:]/ @ E] é] Loz _ ] value of the display span for the reference channel.
Specify it the same way as for the low limit value, then press
the [J] key. . . o } '

Note
FwaTCdeTDinpu.theﬁsplayq;nemmeeddn#—vduoﬁheinpmm;e
width. EgiflhehwumgeolumlypeLi-Mbmmmemximm&phy
span for DELT is £1100°C.
FanOLTmmedkplqmmmmehwmp.mdtkUPPERmﬁng
cannot be equal 1o the LOWER seuing.

7 (A ¥ INIT. DATA_MEMORY=(ag| If the settings are changed, this message appears. If you do
: (=3/ @ é L AY={T]] not mind initializing the data memory, select ‘YES' and press
the [f] key. Selecting ‘NO’ does not initialize the data
memory, and the settings are not changed.

Mg

mode. Select the ‘SET=RANGE’ display using the (A1 V] .
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[#SET OK*

JEG=

The setting is completed. :
To continue setting another channel, press the [J] key to
return to the ‘U -MODE=DELT" display.

To rewurn to the ‘SET=RANGE’ display, press the ESC key.

To return to the operation mode, press the MENU key for
three seconds.
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4.1.5 Scale (SCL) Setting

To assign a different scale to the measured data, the range can be set as described
below. Note that the measured data for which a different scale can be set is the voltage
(VOLT), thermocouple (TC) or resistance temperature detector (RTD) type. To assign
a unit to this new scale, refer to Section 4.3, “UNIT Assignment.”

MENU:

{A]key

PROCEDURE;:
Key Sequence - Display :
( ) ESErANGE I
1 @ 3 sec -~ .

3 : /é é {01:MODE=FN ]
4 @/: é lmmmeuooe.-mm|

5 @/é é ) [o1:RANGEST] 1

6 @ /éé é [o1:LowER=000] |

EEED) =

] key.

Note

]

g T

Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=RANGE’ display using the [ A ][ V']
keys, then press the [J] key.

Select the desired channel using the [ A}V ]keys, then
press the [J] key.

Select ‘SCL’ using the [A ) V] keys, then press the {.1] key.

Select the input type using the [ A }{ ¥ ] keys, then press the

~

Select the desired input range using the [ A J[ ¥] keys, then
press the [J] key.

Set the low limit value of the desired display span (lower span
limit). Use the [ A }/{ ¥]keys to increment/decrement the
value of each digit and the [»] key to shift the digit, then
press the [] key.

Set the high limit value of the desired display span (upper
span limit) the same way as for the low fimit value, then press
the [J] key. '

Mdhﬂqwcwwuhwmmmummbeqwbu
UPPER setting.

L

8 ( @/ééé> EjsaLwab@E

9 @/ééé [01:5CL UPPER=100] |

MRraeags

Set the lower scale limit (including the decimal point)
corresponding to the low limit value of the display span using
the (A V] and [»] keys. Note that the allowable range is
-20000 to 20000. Then press the [] key.

Set the upper scale limit corresponding to the high limit value
of the display span. Select it the same way as the lower scale
limit, then press the (1] key. Note that the decimal point will
be in the same position as for SCL LOWER. SCL UPPER
cannot be equal to SCL LOWER.

In this example, 0.000 V is to be coaverted to -100.0, and
2.000 V to 100.0,
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Note ~

In this recorder, the measured valuc is converted at a resolution determined by the range
&omd\euppamdlelow«scdemﬁlmhldinglhedecﬁmlpohw Namely, if the scale is
set 10 -5 1o 5, the resotution is 1/10; and if set 10 -5010 5.0, it is 17100, which is a better
If the upper scale limit subtracted by the lower scale limit excluding the decimal point is
100 or less (the resolution is 1/100 or worse), the message *W001=RESOLUTION IS
LOW? is displayed. -Ywmkaveﬁemhpuhqm,&dwmluﬁmmdwm
will be poor. The scttings should \herefore be modified to increase the resolution.

vt el b S i A8

10 ( @ | é g é) [WiT. OATA MEMORY-1ES] If the settings are changed, this message appears. If you do

not mind initializing the data memory, select ‘YES' and press
the [] key. Selecting *NO’ does not initialize the data
memory, and the settings are not changed.

11 o gsc [#SET OK* ] The setting is completed. :
=T To continue setting another channel, press the [1] key to
AR ' " retum to the * 0:MODE=SCL’ display.
et , : To return to the ‘SET=RANGE’ display, press the ESC key.
' " To return to the operation mode, press the MENU key for
three seconds. .
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4.1.6 Square Hoot Computation (SQRT) Setting

To compute the square root of 2 DC voltage input signal and display it as the measured

value with your desired scale, follow the procedure below. To assign the unit, refer to
Section 4.3, “UNIT Assignment.”

MENU:

| RANGE] | OWER] {UPPER] {scL LOWER] [SCL UPPER]

o0 2T (2 2000

s EeAETT] EedRAEE T B

) PROCEDURE:
Key Sequence Display

g Press the MENU key for three seconds to enter the SET

mode. Select the ‘SET=RANGE’ display using (he_ [ANY]

A a ‘ ‘ keys, then press the [J] key.
BCLEIEE) ) '

- . ¥V o : Select the desired channel using the [ A J{ V] keys, then
2 @/E] & press the [J] key., ' -
3 @ /é é {01:MODE-Tq . | Select ‘SQRT’ using the [A ][ V] keys, then press the [J]
o key. )
O 01 RANGES Select the desired input range using the [ A V[ Y] keys, then
E A4 E‘]/ @ é] press the [l key, o ’

e/ v > o lg:LOWEﬁ;m- ] Set the low limit value of the desired display span (lower span
S @/E’]E]E] . —] limit) usingdge[A-]/[V]and[»]kcys, then press the (]
- key. T

2V s a 01 ’UPPER?IE‘_] Set the high limit value of the desired display span (upper
4 E] / E] E] 8 e =L span limit) the same way as for the low limit value, then press
' the [] key.

Note
Mdhﬂaymcmmhhpnmge.mmmwmmmuequﬂww

UPPER setting.

: v 01:5CL LOWER=—2006] | Set the lower scale limit (including the decimal point) ,

? ( @ / 8 é ) o — corresponding to the low fimit value of the display span using

: ' the [A11 V] and [»] keys. Note that the allowable range is
~20000 to 20000. Then press the [.J] key.

- ( v > ) 01 : SCL UPPER=2000] oS¢t the upper scale limit corresponding to the high limit value
L 8 \ @/E‘]Bé lo j of}d\edisp_layspan. Sqlectitmesamewayasmelowersca.le
’ . ' limit, then press the (] key. Note that the decimal point will

be in the same position as for SCL LOWER. SCL UPPER
cannot be equal to SCL LOWER. :

Y] INIT. DATA_MEMORYL) If the settings are changed, this message appears. If you do

[n E not mind initializing the data memory, select ‘YES’ and press .
- the [J] key. Selecting ‘NO’ does not initialize the data '
‘memory, and the settings are not changed.

@»
e
LI

g ' The setting is completed. '

RYEW *SET OK* |

AL é asec [+ To continue setting another channel, press the [.1] key to
return to the * (1:MODE=SQRT" display. -
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o return to the ‘SET=RANGE" display, press the ESC key.
To return to the operation mode, press the MENU key for
three seconds.

s A il

B T AV O TR U e

EXPLANATION OF SQUARE ROOT:

The VR100 uses the following square-root computation:
Using the following expressions: :

© .V, ~=minimum value of display span (LOWER)
VvV, = maximum value of display span (UPPER)

F_ =minimum value of scale (SCL LOWER)

F_ =maximum value of scale (SCL UPPER)
vV, =input voltage
F,  =scaled value

then the relationship between V, (input voltage) and F, (scaled value) is as shown in the
- graph below (the graph is approximate).

i
»

‘Fimx

Fmin 5

—»V.

I Vi ] Vinax
Betwéen b and c in the graph, the following relation exists between F, and V;:

Py (P — Fain) | S22 4 Famia
. Vmax — N min

and the relation between a and b can be expressed as:

py o N Emer Fin) (i) + P
. . Vmax — Vmia ’

e RIAL0E



4.1./ SR Setling

Unused channels can be skipped, which means that these channels will not be measured
or displayed. Follow the procedure below to skip a channel.

MENU:

PROCEDURE:
Key Sequence Display
» m ISH@ ] Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=RANGE’ display using the [A[ V]

keys, then press the [.1] key.

Select the desired channel using the [A /¥ ] keys, then press
the [J] key. '

iy @ /é] é [01:MODESTT ] Select ‘SKIP’ using the [ A V1 W] keys, then press the [
' v key. . .

o v [m. bATA MEMOR:EIV-.- If the settings are changed, this message appears. If you do
4 (& é) — not mind initializing the data memory, select ‘YES' and press
A : the [J] key. Selecting ‘NO’ does not initialize the data

memory, and the settings are not changed.

:. ( > *SET OK# : ] Thesedtingis completed. '
. ‘5 é/ § 3sec xSt To continue setting another ckannel, press the [] key to
» return to the * (J:MODE=SKIP’ display.
o To return to the ‘SET=RANGE" display, press the ESC key.

To retumn to the operation mode, press the MENU key for
three seconds. '
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4.2 Alarm Setting
Alarms can be set for the measured data of any channel. ,
If an alarm is set and an alarm occurs, the ALM indication will appear on the screen. 1f

the optional alarm output relays are equipped, these will be activated by the occurrence
of an alarm (see Section 6.1). Up to four alarm levels from among the following six

types of alarms can be set per channel.

s et s s e

H High limit alarm: generated when the measured value is higher than, or equal to, the
alarm setting.
L Low limit alarm: generated when the measured value is low

alarm setting. , .

R Rate-of-change limit on increase: generated when the measured value variation in
the ascending direction during a selected interval is greater than, of equal to, the
alarm setting. .

r Rate-of-change limit on decrease: generated when the mieasured value variation in

er than, or equal to, the

sy IRET

" the descending direction during a selected interval is greater than, or equal to, the
alarm setting. - A : .
! o !
vaiue | T2 ,‘l velue |11 1
/, t . >  Verletion
7 Vertetion N0 a-h
5 -t . T N
T } } \.\. 1
N, rolorm
t - . 1 Time —> [ | ] t  Time-—>
—i p—— v
Setected intervel Note Selectad interval Noke
bt -t
Note.
ﬂwhmdhmuhmﬁmuthgm—ofwdmindnsmm&. Sec Section 6.1.6.. - -

h Difference high-limit alarm: generated when the [measured value of the channel
— measured value of 2 specified reference channel] is equal to or greater than the
alarm setting. (This type of alarm can only be set ‘when the corresponding channel

is set as the differential value display (DELT).) _

1 Difference low-limit alarm: generated when the [measured value of specified

reference channel — measured value of the channel] is equal to or greatet than the

alarm setting. (This type of alarm can only be set when the corresponding channel
is set as the differential value display (DELT).)

[

Note -

MnmseainpnemmﬁaﬂycmdedmﬂwﬁemddwmdeydmeMWoxm

. il\plnlype(VOLT.TC.dc.)orinp\umge(ZV.ew.)ischlnsed-

. decianpointforlinwsalin;mdsqmmmisehmsed- )

. hi;hnrmlimitvilwofmedisphyspmischmged('mcaseoflinearscalimmsqmmu).

D W«bwmkﬁmilb&mgd(mcmdﬁmusdhzmdqmmoﬁ.
w.mamm.mwmmmmmmdmmdmb\hmm;am

. dmchmnelischmged. . :

nfeencedtnuelisdunzed-

The initial value is ‘OFF" for all channels and all levels. To set an alarm, follow the

procedure on the next page.



{A]key RANGE |

PROCEDURE:
Key Sequence Display

3 @/é é mﬂLARuLEVEQ:

4 @/é é (01:ALARMER] |

5 @/: é [o1n:TYPER] ]

6 @ /ééé} [o11:vALUE=2.00] |

7 @ /é é [ot:RELAY=S |

: 8 (@/é é) [011:RELAY No] |

Note
If you specify a relay number which your recorder does not have, no alarm will be output,

[VALUE | [RELA OFF ] [RELAY No.]

s

Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=ALARM’ display using the (A} ¥ ]
keys, then press the [J] key.

Select the desired channel using the [A [ V] keys, then
press the [J] key.

Select the desired level of alarm using the [ A VTV ] keys (up
to four levels can be set), then press the [] key. ’

Check the channel and alarm level numbers displayed and
select the status of the alarm (ON or OFF) using the [A ][ V]
keys. Initially all are set to OFF. Then press the [] key.
When OFF is entered, the message ‘*SET OK*’ appears to

show the end of setting. Alarms cannot be set for a SKIPped A

or DI channel.

Enter the type of alarm using the { A ]/[ V] keys (one of six
types), then press the [1] key. Types h and 1 will appear only
if the corresponding channel is the DELT type.

Enter the alarm value using the [ A }/[ ¥] and [»] keys, then
press the [J] key.

Specify whether an output relay should be activated (ON) or
not (OFF) using the [ A1{ ¥ ]keys. Note that output relays
are optional (/A1, 2 or 3). If the option is not installed, data
entry will be ignored. Then press the [] key.

Use the [ A/ ¥] keys to specify the output relay number
(depending on the option) from I01 to 106.

| @B mE=——

Note

After selection, press the [J] key.

The setting is completed.

To continue setting another channel, press the [-1] key to
return to the ‘ J:ALARM LEVEL=07" display.

To return to the ‘SET=ALARM’ display, press the ESC key.
To rewurn to the operation mode, press the MENU key for
three seconds.

. mmWMmuMuammu«m—w(mwu.q

* Multiple alarms can be assigned 10 an alarm output relay, representing the AND or OR logic status of thase alarms. For details
on selecting the logic, see Section 6.1.2. .

Mot

4-13
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4.9 unit Assignment |
+/hen you are using the scaling (SCL) or square root (SQRT) setting, you can assign an
enyincering unit to the scale of that channel, using up t0 six characters.
‘e et the engineering unit, follow the procedure below.

MENU:
G

|G

{A] key

% pROCEDURE:
= Koy Sequence Display ' :
b ] W‘_@ | Press the MENU key for three secondsmmtenheSET
. = rnode. Select the ‘SET=UNIT" display using the (AVLY]
L T keys, then press the [J1key.
(&= _8/ | »
LT e | Select the desired channel using the [ AV V] keys, then

press the ] key. Ifthe selected channel is not the SCLor
SQRT type, data entry will be 1gnored. :

red unit (up to six characters) using the [AY

e =) B e s
3 l:“/éé . [Vland[P]keys.menpressthe[.J]key. »

, . #SET OK* ) The setting is completed. :
‘ 4 L{..:} / @ . . To continue setting another channel, press the [-J] key 0.
return to the * g:UNIT=000 O’ display.

To return to the «SET=UNIT" display, press the ESC key.
To retumn to the operation moae, press the MENU key for
three seconds. _ .

14l Unbrmas

£ LB
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| TTTey vr veavensn Span niate (1 IME/DIV)

4.4 Setting of Waveform Span Rate (TIME/D] V)

The waveform span rate, which corresponds to the “chart speed” for a conventional strip
chart recorder and indicates the span for each division of the time axis on the screen,

can be selected from the following six speeds.' The table below shows the relationship
between the waveform Span rate, time per pixel, and trend speed.

Waveform span rate (time span per division of time axis) Time per pixel Trend speed (approximate)

1 min 2s 615.0 mm/h
S min 10s 123.0 mm/
10 min 20s 61.5 mmh
20 min 40s 30.5 mmm
30 min 60s 20.5 mm/
. 60 min 120 10.2mmm -
.| CAUTION Changing the waveform span rate initializes the following databases:

- the data memory, which can then not be restored:;

- the time-axis mark information in the information file; and

- the power failure information records related to the display data file.

If necessary, save the data in memory to a floppy disk before setting,
Note : :

AUX
_ _ |FD_sET
-'PROCEDURE:
- KeySequence Display ' R '
i ‘ m: Press the MENU key for three seconds to enter the SET
f mode. Select the ‘SET=TIME/DIV’ display using the [A )/
ATVl . [ V'] keys, then press the [ key.
/8

Select the desired rate from 1,5, 10, 20, 30, and 60 minutes
using the [ A )/ ¥) keys, then press the [.1] key.

4 )
==
e If you do not mind initializing the display data file, use the
1CEE

[A)IV] key to select ‘YES”, then press the [1] key.

E
B
;
|

& g *SET OK* - The setting is completed.

@/éam [2si j Tomodifythesctting,pressme[..!]keytoremmtothe
‘TIME/DIV=[Imin’ display.
To retum to the *SET=TIME/DIV" display, press the ESC
key.

To return to the operation mode, press the MENU key for
three seconds.

Min1Ae
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45 Clock Setting

To set the date and time of the internal clock, follow the procedure below:

MENU: .
[alkey [RANGE) [DATE ] [TIME ]
UNIT
TIMEPDIV
CoPY
v |aux
FD_SET] -
PROCEDURE: _
Key Sequence . Display S sl
i & SRS ] Pressthe MENU key for three seconds toenter the SET =
. C__ 30 ) “mode. Select the ‘SET=CLOCK" display using the [AJ{ 'V}
ALY EaN : keys, then press the [1] key. o ]
2 @ v > [DATA=06/02/31 7] Enter the correct date, which is written as year/month/day
(B/EEs) (YY/MM/DD) using the [ AV{'¥]and [»] keys, then press -

the [1] key. (The date will be automatically updated,
regardless of whether the power is turned on of off. Leap
. years are automatically included.) '

A V> [TmE=13:30:00 J Enter the cotrect time, which is written as hom:minute:second
3 ( E]/E] E] é ) ~ e ‘ (HH:MM:SS) using the [AV1'Y] and [»] keys, then press
' ' " - the[J]key. Upon pressing the (] key, the clock starts.
’ . é] § . [¢SETOK® 1 The setting is completsd. '
[129 3 e ' To modify the setting, press the [ key to retum to the
. , ‘DATE=0 /0 O/0 O’ display.

To return to the ‘SET=CLOCK’ display, press the ESC key.
“To return to the operation mode, press the MENU key for

three seconds. :

SN APR SEENEEN SR Ci ’ :
A S . . . 3
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4.6 Copying the Channel Settings

4.6 Copying the Channel Settings

Itis possible to copy settings from one channel to another. All settings concerning
range, alarm, unit, zone display, partial expanded display, and tag number are copied.
For deails of the settings concerning zone display, partial expanded display, and tags,
see Section 4.7. These settings are all copied, and it is impossible to copy certain
settings only, such as alarm settings.

Exactly the same valyes as these settings are copied to the specified channel.

To copy the settings, follow the procedure below. - ‘

MENU:

|  PROCEDURE:
o Key Sequence Display
‘Bsc [ ECOFY] | Press the MENU key for three seconds to enter the SET

mode. Select the ‘SET=COPY" display using the [ A J[ V]
keys, then press the [d] key.

Enter the channel number from which you want to copy using
the [A ) V] keys.

- | Note
Youcanoulycopyfmmalowchaunlnumbermahigherchnmlnm:b«.

- Then press the [.J] key.

A « COPY FROM 01 To@ ] Enter the channel number to which you want to copy using
-3 <@/ | 9) [eo the [ AV V] keys, then press the {.1] key.
S A ¥ WIT. DATA_MEMORY={I]| This message then appears to announce that copying the
« (& SI= ) L, channel settings initializes the d

(1)<

ta memory. If you do not
mind initializing the data memo » select ‘YES® and press the
[1key. Selecting ‘NO* does not initialize the data memory,
* and the settings are not copied.

' o g3 ' The setting is completed,

5 8/ B 3sec LaseT o.“' . To continue copying the channel settings to another channel,
press the [.1] key to return to the ‘COPYFROM OTO O
display., ' :

To return to the ‘SET=COPY" display, press the ESC key.
To return to the operation mode, press the MENU key for
three seconds. : '
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4.7 Settings of Discrete Dlsplay (ZONE), Partial Expanded Display
-(PART), Trlp Level (TRIP) and Tags

The following sections describe the procedures for the semngs listed below.

MODE Description Section
ZONE Enables the trend trace (waveform) of each channel to be displayed in 411
- _discrete zones on the screen.
PART Enables part of the display range to be compressed in ocder to examine 472
another part of the range in more detail.
TAG Defines the tag numbers for identifying channels. 413
TRIP Draws a horizoatal line on the trend graph (waveform) on the screen in 474

order to represent a specific signal level 1o be noted.

0

- 4.7.1 Setting of Discrete Display (ZONE)

Discrete (zone) display enables you to define different bands for each channel on the

screen. The traces of the trend graph will then not overlap, making it easier to see each
trcnd (waveform).

. -MENU:

(A)key |RANGE

ZONE LOWER] |ZONE UPPER

" 'PROCEDURE:
Key Sequence -~ = Dlsplay - o -
1 - [seT 0 I~ PrustheMENUkeyforthreesecondstoentertheSET
: 3% mode. Select the ‘SET=AUX’ display using the (A V]

A v . keys, then sthc[..l] ke
PR

Select the “‘MODE=ZONE?’ display using the [A]I[ v] keys
Then press the {J] kcy

@/@ é Select the desired chan_nel using the [ AV V] keys, then
) press the [J] key.
MZONELOWE@ | Specify the lower boundary on the graph using the (A1 V]
‘ C@/E]E]é) I and [»] keys. On the trend graph screen, this lower
_ boundary value corresponds to the lower span limit. (For
example, if channel 2 has a display span of -2V to 2V, and if
you specify the zone to start from 25%, then the display at
25% of the full span on the graph will correspond to the value
of =2V.) Then press the [1] key.

[oz-zoneUppe;q,s@_g | Spec:fydleupperboundaryvalueusmgthc[A]/[V]and
@/E]Bé [»]keys, thcnpressthc[.J] key. -

Note-
mwmmhmﬁNthmbyuhﬁﬂ.
6 ( o /§ ) |*SET OK* ] The setting is completed. '
. 9 3o To continue setting another channel, press the [-1] key to

return to the * 0:ZONE LOWER=0 0 0%’ display.

To return to the ‘SET=AUX" display, press the ESC key.
To return to the operation mode, press the MENU key for
three seconds.




EXPLANATION:

The following figure shows an exam

set.

/

Zone 1

/

Zone 2

/\/\/

Zone3

"] +O1E
'

ple of the display after discrete display has been

419,
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4.7.2 Setting of Partial Expanded Display (PART)

Partial expanded display enables You.to compress part of the display span in order to
examine the expanded (other) part of the range in more detail. The initial value is
‘OFF'. To set partial expanded display, follow the procedure below.

MENU:

(A] key

ial ex i
PO B ST D00 5%

(partial expanded recording] [expand from ] (baundary value]

__ PROCEDURE:
Key Sequence ‘ Display

Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=AUX" display using the [A}[ V]
keys, then press the [J] key.

Select the ‘MODE=PART" display using the {A J{ ¥] keys,
then press the [J] key.

Select the desired channel usihg the [ AJ/ V] keys, then
press the [J] key. g

a (A &) [o:PaRmaiE] ] Select ON-(or OFF if ycu set partial expanded display before
E]/ E] B - and want to reset it now) using the [ A J/{ ¥ keys, then press
' " the [] key. .
If you selected OFF, the setting is now completed.

' v > [FTEXPAND FROMEZI. | SPecify the percentage (1 to 99%) of the full display span
5 (@/E]E]é) which is to be compressed, using the [ A J{'¥) and [» ] keys,
A . then press the [J] key.
L ( vV > ) m:ﬂou“pmyﬂ.m The display which then appears prompts you to set the
_ 6 @/E]Bé L boundary value. The boundary value corresponds to the
: o "compressed part which was previously set. See also the

- figure on the next page. Set this value using the (A V]
and [»] keys. ’

Note
This boundary value must be within the display span. (If scaling is ON, this value must be
within the scaling range.) ’

Then press the {1] key.

o A {*SET OK» ] The setting is completed. ' _
. 7 ( é/§a~ ) To continue setting another channel, press the [J] key to

return to the ‘ CJ:PARTIAL=0 O display. .
*" To return to the ‘SET=AUX" display, press the ESC key.
To retum to the operation mode, press the MENU key for

Note :
mmuofmzpuddw&sphynmﬁauymdwbmyofmmbﬁMWW

¢ input type (VOLT, TC, etc.) or input range (2V, etc.) is changed. o

* decimal point for linear scaling and square rootischanged. @ . ; ]

. highotlow’limi(valueofd:edisplayspmischmged(mcaeoﬂineu;cdhgmdsqmm).

* upper or lower scale limit is changed (in case of lincar scaling and square root).

* For the differential valuc display: the reference channel, o the input type or range of the reference channel is changed.

~ . Ceten o
5— oY ) [[Y OV W OT_JE




EXPLANATION:

The following figures show the displays before and after the above settings have been
completed:

Measured

’ % of full Measured % of full
value . display span valye display span
6V 100 6V 100 I
/ \ 7— Expanded portion
0 " I\
\[/ oLt / 1o L
4 | Compressed portion
: .\ | -
2div 1div ¢ 1div 2dlv ° I 2div 1div ¢ 1div 2div 0
NormalDisphy ) Parﬂall_iqudedl_)iq)lay

As can be seen from these figures, the lower side of the boundary (0 V) shows at 30% L
3 ofﬂteﬁ:llspanoftheScreendledatain '
boundary, the range 0V to gv is shown at 7
- scales differ on the upper and lower sides of the boundary. -

(v mrrior o=

ayroe,

PRy YN



4.7.3 Tag Setting

Depending on the setting in the SETUP mode, the tag numbers can be used instead of

the channel numbers for identifying the channels. The tag numbers which are set are
displayed in the upper row of the unit display area on the screen and stored in files
together when the data is saved. The maximum length of a tag number that can be -
specified for each channel is seven characters.

Note _

Section 6.6.)

Tounked\eugnunbasukeeﬁea.ywmmwhﬁomﬂwchmndmunbasmu;m (F«daailsonhepmced\ne.see

Follow the procedure below to set a tag number.

MENU:

[A] key |RANGE

- PROCEDURE:
Key Sequence’ " Display

 '1( 5, ) B =

- (EE B T=m

(@ /E’] é) [01 TAG.TAGﬂ » ']_.
(élg‘m ) [*serom‘_. -1

Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=AUX’ display using the [A]/[ v
keys, then press the [J] key.

Select the ‘MODE=TAG’ display using the [ A 11 V] keys,
then press the ] key

Select the desired channel using. the [A]/[V] keys. then -
press the (1] key.

Enter the desired characters (up to seven) using the [ A1 V]
and [»] keys, then press the [] key.

The scmng is completed. _
To continue setting another channel, press the [.l] key to

_return to the * O0:TAG=0 0O 0O O’ display.

* To return to the ‘SET=AUX"’ display, press the ESC key.

To return to the operation mode, press the MENU key for
three seconds. ’

i entte . o D




4.7.4 Trip Level (TRIP) Setting

This setting allows you to draw up to two horizontal lines on the trend graph

(waveform) display to represent particular or critical levels. The two lines are displayed
in different colors as follows:

Level 1: red
Level 2: yellow
MENU:
[Alkey |RANGE] [ZONE [LEVEL] [SET onoRF] [FOSTTION
%‘Eﬁ': P 3 S

. PROCEDURE: ‘
" Key Sequence Display ) :
1 {seT-0Xq | Press the MENU key for three seconds to enter the SET
&) mode. Select the ‘SET=AUX’ display using the [A ][ V]

AV keys, then press the (] key.
RCIENE

A VO [mooed ] Select the ‘MODE=TRIP’ display using the [AJ/[ ¥ ] keys,
2 ( E]/E] é ) - then press the [J] key.

AV TRIP LEVELY] 7] Select the trip level using the [ A} ¥ ] keys, then press the
JCEEDLE [l key. |

& V- [TRip SET ON| ] Select ON or OFF using the (A ][ V] keys, then press the []
4 ( @/@ ] é] ) key. | .

B ‘s . . - 0 .
A Vv TRIP POS= Specify the position of the line to be drawn as a percentage ((
S (E]/E] ‘ é) (® e | to 100%) of the full display span, using the [ A} ¥] and

[» ] keys, then press the [.] key.

- ' The setting is completed. , |
( 3¢ ) $SET OK \
- 8 é/éam s : ‘ 1 To continue setting the other trip level, press the [1] key to

return to the ‘TRIP LEVEL=17" display.
To return to the ‘SET=AUX" display, press the ESC key.

T,
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4.8 Settings of LCD Brightness and LCD Saver (LCD)

Follow the procedure below. to set the brightness ard saver for the LCD.
Brightness (LIGHT): Select from levels 1.to15. The initial setting is 8.
LCD saver (SAVER): This function dims the backlight automatically when there have
, been no key operations for a certain time, in order to prolong the
life of the backlight. The initial setting is off.

Note : : .
Whnﬂwm.ksgwmmwmkmmmﬁcdlydhmﬂmaamﬁnm Pressing any key or inserting a floppy disk
when the backlight is dimmed recurns the brightness to the original level set in ‘LIGHT."

MENU:

[A]key |RANGE

[UGHT] [CSAVER ]
e b

) R e e

3

PROCEDURE:
_ Key Sequence Display '
( - ) Ea@aux] — ] Press the MENT key for three seconds to enter the SET
1 @ 3 s0c mode. Select the ‘SET=AUX" display using the [AJ1Y]
_ A Vv o keys, then press the (] key.
/B ) . . -
AV <\ [MODE Select the display ‘MODE=LCD’ using the [AVIV] keys.
t\HWE &) T ﬂv | ress the (-1 key. o
(A5 & s ] Usethe [AJV] keys to select the brightness level from 01’
| ( / =) t0 ‘15’ (‘01" is the darkest and ‘15" is the brightest), then
A - press the (] key. S

v [SAVER Select ‘ON’ or ‘OFF" using the [ A V] keys, then press the
«(Bg o) Bl .

I W A [GAVER TMEmin If you selected ‘ON," select the time-after which to dim the '
s (&8 =) | baeklight, Select 1, 2,5, 10, 30, or 60 minutes using the [AY

{ ¥1keys, then press the [1] key.
e (& § [*#SET OK* ] The setﬁng is completed. .
E]/ Ivec : Pressing the [J] key in this step returns to the display
‘LIGHT=0" : '

Pressing the ESC key in this step returns to the display

To return to the *SET=AUX’ display, press the ESC key.
To return to the operation mode, press the MENU key for
three seconds. *




Chapter 5 FLOPPY DISK AND FILES
(OPERATIONS IN SET MODE)

5.1 Setting the Floppy Disk Format (AUX-FD)

Follow the procedure below to set the formatting type for floppy disks—be sure to
select 1.44 MB when using the English version software even though 1.2 MB can be

% For details on how to format a floppy disk, see Section 5.4, “Formatting a Floppy Disk.”
" MENU:

{a)key [RANGE
- ALARM

, PROCEDURE;
Key Sequence » Display

S ( & D =M ] Press the MENU key for three seconds to enter the SET
. 3 s0c

mode. Select the ‘SET=AUX" display using the [A [ V]

A WV o keys, then press the [.J] 'key.
M/ ) - ' -

" @ / é é - [wooe=3 ] Select the ‘MODE=FD’ display using the [AJ V] keys,
then press the [.1] key.

_ v @ﬂlﬂ@ ] Select “1.44M’ (or ‘1.2M" only if you are using the Japanese
3 @/ B é version software and NEC PC-9801 series computer) using
- the [AINY] keys, then press the [] key.

4 é / 3 ‘|*SET OK* ] Thesetting is completed. o
30ec To change the setting, press the [.J] key to return to the
. ‘FORMAT=( g 3’ display. T :
To return to the ‘SET=AUX’ display, press the ESC key.
To return to the operation mode, press the MENU key for
three seconds. '

- 5%
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5.2 Setting the Data File Name (AUX-FILE)

Select the method of setting the names of event files and display data files from the
following two: .

Automatic setting (DATE)

User-defined (SET)
If you select the user-defined system, enter the file names individually for event and
display data files. The default names are blanks if you select the user-defined system.
Even when there is no display data file to be saved, enter the file nameés for both event

and display data files. A comment can also be attached to the event and display data
files.

Note

Once user-defined names have been set, they will remain the same until changed. Note that if there is aiready a file with the same
file name in the floppy disk when saving the measured data 10 that floppy disk, the file will be overwriten.

File Names
- * When specifying the file names, follow the rules below
- The maximum length is seven characters. ‘; '
- The following system-reserved names cannot be used: - 2
CON, PRN, AUX, AUX1, AUX2, NUL, CLOCK, blanks
- The following characters cannot be used: . .
~ * (asterisk), . (period), +(plus sign), / (slash). _
« For a user-defined file name, the suffix code as shown below is appended
automatically (when saving data to a floppy disk).

File Suffix Code
‘Eveat file DAT
Display data file - .DAT
Parameter list file =~ = LST
Information file . _INF
When the file name is set automatically, the ﬁle names sre set (when savmg data toa
floppy disk) as follows. .
File Format of File Name (Automtic Setting)
-Event file ' . _ I
{sl1]o]13f1]s]1]. [ofal] ,
I T siock number of the flls (19, A-G) *1
Time triggered (day) 2
Time triggered (month) *2
Flie identifier (fixed 1o °5)
Display data file

BoonDaGERELG)

| l —Eﬂmmnmodhﬂoppydbk(hw\‘)
Time when saved to floppy disk (day)
Time when saved to floppy disk (month)
Flle identifier (fixed to ‘D)

Parameter list file

[oI1]o]1Ts]1]s] [.[v]slv]
T S

&mmmouthodhphymﬂbq

' Information file

[o[aJo]1]]Is] I.11]nl¥]
D D——

Same name as the display data flie *3

*1 If multiple event files are created, the event file number is appended. (This also occurs when user-defined
- names are used.) - )

*2 When the trigger is set as trigger-free, these are the times when the data are saved to the floppy disk.

*3 When there is no display data file to be saved, these names are the same as the file name of the event file.




AL Y

MENU:

[zONE
PART
TAG

[Alkey [RANGE

TRIP

INIT_MEMORY

{_MESSAGE |

33

3. ....':..: :-

IFlLE_NAMEI | FILE_E l l ILE_D l

DATE &80

) o PROCEDURE:
(1) When setting user-defined file names

Key Sequence Display

B Emo——
&)

MovegmE ]

CENSD)
3 [msG=samPLING] ]
CEND))
(E=E8)

[FiLe_Name B |

(FILE_E=AAR} ]

Note

Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=AUX’ display using the (A }[ V]
keys, then press the [H] key.

Select the *‘MODE=FILE’ display using the (A1 V] keys,
then press the [J] key.

Enter a comment for the files using up to thirty-two characters
if necessary. Use the [ A V1'¥] keys to select the character in
each digit on the entry cursor and the [»]key to move the
entry cursor. After the entry, press the [J] key.

Select ‘SET'-uﬁing the [A )] V] keys, then press the [J] key.

Enter the file name for the event file using up to seven
characters. Use the [A]] V] keys to select the character in
each digit on the entry cursor and the [»]key io move the
entry cursor. After the entry, press the [.1] key.

Ifnoﬁlenln:isenwedotiflhemwtedm'uillcul. the message ‘E217: INVALID
FILE NAME' appears. In this case, press any key. The message then disappears and the
displqkmmdwmzumbefmmeﬁkmvumm

ACIEEE) - —

Note

Enter the file name for the display data file using up to seven
characters. Use the [A [ V] keys to select the character in
each digit on the entry cursor and the [»] key to move the
entry cursor. After the entry, press the (1] key.

. Ifnoﬁlemi:emaeduildnmlendmkﬂlegihme‘&”zMALm
FILE NAME' appears. In this case, press any key. The message then disappears and the
disphyismnedwthembefmﬁeﬁlemmewumed.

. mmmumemfwdw«mﬁbumhsped&dfamdkphymﬁh

[*sET OKt. ]

(@
(%
i

IMNIALDIE,

The setting is completed.

To modify the settings, press the [-] key to return to the
‘MSG=p g O O’ display.

To return to the ‘SET=AUX’ display, press the ESC key.

To return to the operation mode, press the MENU key for
three seconds.
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(2) When using automatically assigned file names

Key Sequence N Display . o
1 £sc EaEauxiil | Press the MENU key for three seconds to enter the SET
3%ec mode. Select the ‘SET=AUX’ display using the (A1 V]
AV )
@ /E] _ E] keys, thgn press tﬁc {] key.
2 @ /é é [moDE=NF ] Select the ‘MODE=FILE' display using the [A 11V ] keys,
then press the-[] key.

3 @ /é] é é [usG=sampLING] | Enter a comment for the files using up to thirty-two characters
if necessary. Use the [ A}/ ¥ ]keys to select the character in
each digit on the entry cursor and the [»-] key to move the
entry cursor. After the entry, press the [] key. '

4 @ v é] [ALE_NAME-XI3 | Select ‘DATE’ using the [A U] v] keys, then press the (4
\ /= : key. ‘ N .

5 s¢ | *SET OK#* ]
é/ é e The setting is completed.

To continue setting another channel ptess the (] key to
return to the ‘MSG=0 O O 01’ dispiay.

To return to the ‘SET=AUX’ display, press the ESC key.
To réturn to the operation mode, press the MENU key for
-three seconds.




5.3 Initializing the Data Memory (AUX-INIT_MEMORY)

5.3 Initializing the Data Memory (A UX-INIT_MEMOHY)

Follow the procedure below to initialize the contents of the event files, display data file,

and information file in the internal memory. After initialization, all contents are cleared
and the files are returned to the status before measurement.

Note
Once initialized, the data memory can not be restored. Save the data in memory 10 a floppy disk before initializing, if necessary.

MENU:

(A)key |RANGE

_ Key Sequence Display ‘ , '
Y £8C [sET= ~ ] Press the MENU key for three seconds to enter the SET

mode. Select the ‘SET=AUX’ display using the (A1 ¥]
keys, then press the [.1] key. '

s ]
s - »
0 C @/ v é) Lm@] Select the ‘MODE=INIT_MEMORY’ display using the {A )/ '

[ V] keys, then press the [J] key. :

Select ‘YES' to execute initialization or *“NO’ to cancel
initialization using the { A /[ ¥ ] keys, then press the [} key.
If *YES’ is selected, the data memory is initialized.

[*SET OK* ] Initialization is completed (when ‘YES’ was entered) or
canceled (when ‘NO’ was entered). i )
To retum to the ‘INIT OK=[7 7’ display, press the [J] key.
To return to the ‘SET=AUX" display, press the ESC key.

To retum to the operation mode, press the MENU key for
three seconds. : ‘ _

@ 6
B D
U ®
H
5
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5 4 Formattmg a FIoppy Disk (FD_SET-INIT)

Follow the procedure below to format a floppy dlSk The format type set in Sec
“Settmg the Floppy Disk Format (FD)" is used. When formatting a floppy disk,
"can also set the volume name (can be omitted).

Note
Formarting a floppy disk clears all the dataon it.

Volume Name

When specifying the volume name, follow the rules below.
* The maximum length is eleven characters.
*" The following characters cannot be used:

* (asterisk), . (period), + (plus sign), / (slash).

MENU:

- PROCEDURE:.

KeySequence Display » _
1 @ [E3Er0 SET] | Press the MENU key for three seconds to enter the SET
- 390 )

mode. - Select the ‘SET=FD_SET" display using the (ANY]

2> v o . keys, then press the [] key.
[/ b .

Y]

8 .

2 (& v |seT{ld ] Select the ‘SET=INIT" display usmg the [A]/[V] keys, then
E]/ E'] : press the [} key

@ é] {VOLUME=VR10Y ] Enter the volume name'using up to eleven characters (can be
/E]E] omitted). Use the [AJ] ¥ ]keys to select a character in each
digit on the entry cursor and the {»-] key to move the entry
* cursor: After entering all characters, press the [] key.
If you omit the volume name, simply press the [J] key
without entering any character.

[ ok ] Use the [AJT V] keys to select ‘YES’ to execute formatting
i/ & 8 or “NO’ to cancel, then press the (1] key.

C«: J [#SET ORE —] If *YES" is selected, the floppy disk is formatied.

3 b/ § e The floppy disk has been formatted (when *YES’ was

N T : entered) or formatting has been canceled (when ‘NO’ was
entered).

To format another floppy disk, press the [] key to return to
the ‘SET=INIT" display.

To return to the ‘SET=FD_SET" display, press the ESC key.
To return to the opetauon mode, press the MENU key for
three seconds.
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5.5 Operations dn SET Configuration File

The following sections describe how to save, read, and delete the file which contains the
settings made in SET mode.

5.5.1 Saving the SET Configuration File (FD_SET-SAVE)

Follow the procedure below to save to a floppy disk the settings made in SET mode.

File Names '
* When specifying the file name, follow the rules below.
- The maximum length is eight characters.
- The following system-reserved names cannot be used:-
CON, PRN, AUX, AUX1, AUX2, NUL, CLOCK.
- The following characters cannot be used:
* (asterisk), . (period), + (plus sign), / (slash).
* The suffix code “.PNL" is appended to the file name automatically.

Space in FDC

- Ifthe spdce: femaining in the FDC is less than 4 K bytes, the SET configuration file
cannot be saved to'it. In this case, the message ‘E201: INSUFFICIENT DISK SPACE’
appears.
MENU:

[A] key

RANGE
ALARM
|untT
+ TIME/DIV
CLOCK

, PROCEDURE:
Key Sequence Display

| [SARFD_SET| | Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=FD_SET" display using the [AAY]

! @/§ "*é keys, then press the [] key.
CIEEE)

Insert a floppy disk into the drive.
s EapSave] 7] Select the *SET=SAVE" display using the [ A VT V] keys,
then press the [J] key.
o v Y] . 'nle-.-- | * To overwrite an existing file: ‘
- 4 @/B E] "F‘._?m—_‘—’ Ptessmgthe[A]/[V]keyscallsupthenamesofthe

configuration files stored on the floppy disk. Call up the
desired file name and press the [] key. The display then
. changes to ‘FILE=<file name>." Pressing the {-J] key again
overwrites the file.
+ To save as a new file: '
Press the [1] key. The display then changes to ‘FILE=" to
allow the file name to be entered. Enter the file name.
(using up to eight characters) and press the [J] key.
If no file name is entered or if the entered name is illegal, the
" message ‘E217: INVALID FILE NAME' is displayed. In this
case, press any key to return to the preceding state, then enter
a proper name.

[Saving..® ] The file is saved.

:
‘x

1€ 5-7-
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{*SET OK*

| Saving is completed

To return to the ‘SET=SAVE’ dlsplay, press the (] key
To return to the ‘SET=FD_SET" display, press the ESC key.
To return to the operation mode, press the MENU key for
three seconds.




}‘:"-_1'( 5, ) Emma

5.5.2 Reading the SET Configuration File (FD_SET-LOAD)

Follow the procedure below to Ioad a file (suffix .PNL) which contains the settingﬁ
made in SET mode, from a floppy disk to the internal memory.

MENU:

PROCEDURE:
~Kéy Sequence Display

Press the MENU key for three seconds to enter the SET .
mode. Select the ‘SET=FD_SET" display using the [A ][ V]

AV S keys, then press the [.1] key.
clisHl=

Insert a floppy disk into the drive.

- 3 (@/é é) [sET-R | Selectthe‘SE‘I‘:LOAD'displayusingthe{A]/[V]keys.

then press the [J] key.

| «(B5 é) =T I Select which of the files is to be loaded using the [ A 1 V']

keys, then press the [.J] key.
[Cosding—» ] Thefileisloaded. |
When loading is completed, the mode is automatically
- switched back to the operation mode.
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5 5.3 Deletmg the SET Configuration File (FD_SET~DEL)

Follow the procedure below to delete from a floppy disk a file (suffix .PNL) which
contains the settings made in SET mode.

MENU:

[A]key [ RANGE

PROCEDURE:
. Key Sequence Display

( B, )

;_

pE &) heEE |

(E]/ﬁ’u ) [*serom: 1

Press the MENU key for three seconds to enter the SET
mode. Select the ‘SET=FD_SET" display using the [A1[ V]
keys, then press the ] key.

Insert a floppy disk i mto the drive.

Select the ‘SET=DEL" display using the [ AJ{ V'] keys, then
-* press the {] key. If an error message appears, see Section
8.1, “Error Messages

Select which of the files is to be deleted using the (A1 V]
keys, then press the [1] lgey.

The file is deleted. .

To delete another file, press the [] key to return to the
‘SET=DEL"’ display.

To return to the ‘SET=FD_SET’ dlsplay. press the ESC key.
To return to the operation mode, press the MENU key for
three seconds.




6.1 Changing the Initial Settings for the Alarm Function

Chapter 6 OPERATIONAL
PREFERENCES SETUP

(OPERATIONS IN SETUP
'MODE)

Note
The measurements. display, and alarm detection arc suspended while the dez is in SETUP mode.
| CAUTION + Selecting the ‘SETUP=END' and then ‘END&INIT. DATA-STORE' display

and pressing the [-] key at the end of each procedure (described in this
chapter) initializes the data memory and information file. If necessary, save
the data memory contents (e.g., measured data) to a floppy disk before
setting.

+ Do not turn off the power before switching back to the operation mode after
executing ‘SETUP=END’ and ‘END&INIT.DATA=STORE,’ otherwise the
calibration data in the reoorder may be destroyed.

6.1 Changmg the Initial Settings for the Alarm Function (ALARM)

The following sections describe how to change the initial settings for the alarm funcuon

6.1.1 Setting the reflash function on/off (initial value = ‘OFF")

6.1.2 Setting the logic of representative aiarm output relay, AND or OR (initial value
= 'NONE")

6.1.3 Setting the output relay to be energized/de-energized when an alarm occurs
(initial value = ‘ENERG’)

6.1.4 Setting the alarm output behavwr, hold or non-hold (initial value =
‘NONHOLD")

6.1.5 Setting the ALM indication behavior, hold or non-hold (initial value =
‘NONHOLD’)

6.1.6 Setting the sampling interval for rate-of-change alarms (initial value = ‘01°)

6.1.7 Setting the alarm hysteresis on/off (initial value = ‘ON’)
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6.1.1 Setting the Reflash Function On/Off , _ L
: The reflash function indicates repeating alarms occurring among a group of alarms
- sharing the same output relay. When the optional alarm output relays are not installed,
data entry will be ignored. Note that only 101 to 103 (which should be assigned in the
alarm setting also) can be used for the reflash function.

The initial value is ‘OFF’.
. (assuming 101 1s assigned)
Channel 1 —-!—
A _—E'-——I___— (assuming 101 Is assigned)
Alarm status Channel 2 .
r——‘ (assuming 101 is assigned) ‘
Channel 3 :

) ) : 01 output
Alarm relay status | Outputrelay_ U u ot ¢ N
(reflash = on) \_ (option) I ‘
' ‘ Approx. 500 ms  Approx. soo ms
Alarm reiay status [ Output retay B - (o output)
{refiash = off) (option) ' : N
* PROCEDURE: | 2 R
. KeySequence =~ Display : o '
1 _ While pressing the [1] key, turn on the power to enter the
h vy <\ [seTur NG ] Select the display ‘SETUP=ALARM '’ using the [AJ[ V]
2 (@/ E] 8 > _ keys, then press the [] key. ;

4 REFLASH=l0] Select ON or OFF using the [ A}/ ¥] keys, then press the (-]
'3 @/E] é_.r GEON] _J o ! '

The display is switched to the procedure in Section 6.1.2.
Pressing the ESC key in this step makes this new setting
invalid. :

Before leaving the SETUP mode, you must store the new
setting in the internal memory. '

+ALARM SET* Press the [.J] key several times, or proceed to and finish other
4 C é ) L ) alarm settings, until the display “*ALARM SET*’ appears.

2 v a\ [SeTv Press the ESC key to return to the ‘SETUP=ALARM’
A"’( 2/88) [sETue 1 isplay, then select the *SETUP=END" display using the

[ A ¥ ]keys, then press the [J] kéy.

p ( v o > [END&INIT.DATASCGH] Finally,
6 / @ 8 « to store and make the new settings take effect, select the

‘END&INIT.DATA=STORE’ display using the (A} V]
keys, then press the [-] key; or

« to discard the new settings, select the _
‘END&INIT.DATA=ABORT" display using the [AJN V]
keys, then-press the [ key. :

The mode is then released from SETUP to operation.

(D8

13



6.1.2 Setting the Logié. of Representafive Alarm Output Relay, AND or OR

%en a group of alarms.is assigned to (optional) output relays, the logic of the relay
action to represent these alarms can be set to either AND or OR. The default is
‘NONE," which means that all the relays are set to use OR logic.

AND: True (1) when all the alarms assigned occur

OR: True (1) when any one of the alarms assigned occurs

If the optional alarm output relays are not installed, data entry will be ignored.

Note
When you set the 101 1o 103 relays to reflash, only 104 to 106 can be specified for the AND/OR represcatative alarms.

" Channel 1 _,__—_—L_—

Alarm status § e
| channei 2 ___._J—__r__l._
1 ' h
Alarm relay status : :
| - — L
PROCEDURE:
Key Sequence Display
1 ' . Whlle pressing the [J] key, turn on the power to enter the
| SETUP mode.
2 ( @/ v é) [SETuPG ] Select the display ‘SETUP-ALARM' using the [A 1] vl
: E] ' keys, then press the [] key.
3 ( = ) [AOER ] Press the [] key repeatedly until the display ‘AND=01 0’
. . o . o

s @/ L 2R NN YT 01-106 ~] Use the [AJ1 V] keys to select which relays are to use AND
( = ) logic. If you specify ‘101-106’ for example, all six relays (101
T to 106) will use AND logic. (Note that ‘I01" is always
displayed on the left side of the entry field, i.c., the beginning
number of the relays.) Selecting ‘NONE' means that all
relays will use OR output. After making a selecuon, press the
(-] key.

The display is switched to the procedure in Section 6.1.3.
Pressing the ESC key in this step makes this new setting
invalid. '

s C o ) {*ALARM SET* ] Before leaving the SETUP mode, ydu must store the new
8 setting in the internal memory.
Press the [J] key several times, or proceed to and finish other
alarm settings, until the display ‘*ALARM SET*’ appears.

6 C@ é] / é é]) ISETU@ | Press the ESC key to return to the ‘SETUP=ALARM’

display, then select the ‘SETUP=END" display using the
[ A1 V] keys, then press the [] key.

A Y [ENDSINIT.DATASSE] Finally,
"=/ é _ « 0 store and-take the new settings take effect, select the

‘END&INIT.DATA=STORE’ display using the [ A/ V]
keys, then press the {.J] key; or
+ to discard the new settings, select the




Note

« When 10t 10 103 s .
Soction 6. ;), re used for the reflash function, they cannot be used 1o represent the AND logic of multiple alarms (sce

* Once this reflash function i i : .
" oputralags unction is set on, [01 10 103 will be exclusively used for the reflash function regardless of the nuruber of alarm
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‘END&INIT.DATA=ABORT’ display using the [A | v
keys, then press the [.1] key. '
The mode is then released from SETUP to operation.
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6 1.3 gettmg the Output Relay to Be Energized/De-energized When an Alarm
ceurs

The action of the alarm output relays can be selected between energwed on alarm” or
“de-energized on alarm.” Setting the “de-energized on alarm™ action allows the contact
to output the same signal when a power failure occurs as when an alarm occurs. (This
setting applies to all the alarm output relays). .

The default is “energized on alarm” (set as ‘ENERG’ ).

A 1A NI

Energized  NO , NC c

A NL LA

Power failure - Alarm off ) Alarmon.

NO=NormalIyopemd;c=comnon;lnch=nonml|yeloud

- PROCEDURE:
Key Sequence - - Display - S . ' A
4 While pressing the [.1] key, turn on the power to enter the
. ~ - SETUP mode. A

L | - Select the display ‘SETUP—ALARM’ using the [A]AV]
@/ E] keys then press the [.J] key. :

3‘ { [ALAR&@ '] Press the (-] key repeatedly until the dlsplay
- Lé__) ‘ALARM= (! (0’ appears. .

3 y 4 |M"=E!EE | Use the [ A1 ¥]keys to select .
Qe 8) " - « “ENERG' for “energized on alarm” or
+ ‘DE_EN’ for “de-energized on alarm"
and press the [1] key.

'IhedxsplaylsswuchedtotheprocedummSecuon6 1.4,
Pressing the ESC key in this step makes this new semng

invalid. -
R e Before leaving the SETUP mode, you must store the new
setting in the internal memory. :
. ’5 o - [*ALARM SET* ] Press the (J] key several times, or proceed to and finish other
. 8 alarm settings, until the display ‘*ALARM SET*’ appears.
h AP ) [seTur-ER) | . Press the ESC key to return to the ‘SETUP=ALARM’
s g @/ @ 8 - . display, then select the ‘SETUP=END’ display using the

[ AN V] keys, then press the [-1] key.

( vy o ) [ENDLINMT DATA=JOGI] Finally, '
7 @/@ 9 : otostorcaminmkcthcnewscmngstakccffect,sclectdn

‘END&INIT.DATA=STORE’ display using the [A1{ V]
" keys, then press the [J] key: or
* to discard the new settings, select the
‘END&INIT.DATA=ABORT" display using the [A}[ V]
keys, then press the [.J] key.
- The mode is then released from SETUP to operation.




P
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6.1 Changing the Initial Settings for the Alarm Function

6.1.4 Setting the Alarm Output Behavior, Hold or Non-hold
You can set the behavior of the alarm output relays to either hold or non-hold. The

default is non-hold (set as

relays.

‘NONHOLD") This setting applies to all the alarm output

If you have set the 101 to 103 relays to reflash, the non-hold type must be set.

Non-hold Type (‘NONHOLD"):
The alarm contact is set and reset in synchronization with the alarm status.

Alarm on

Alarm oft

Relay output on
Relay output off .-I S

Hold Type (‘HOLD'):

“Shoirsmemtusofmenormally-opened
(NO) contact of the relay. The starus is
the reverse for the normally-ciosed contact.

. Set when an alarm occurs, the alarm contact is not reset even if the alarm recovers until

the ACK key is pressed.

I

Al;rm on

Alarm off

Relay outputon |

Press ACK key
y

‘ Relayoutputoﬂ—l

PROCEDURE:

Key Sequence Display

(A N ST NALARY
(@E &) Ewmmm

@5

é G onvoL o I

JCEER - o —

i
|
i
i

While pressing the [.1] key, tﬁm on the power to enter the
SETUP mode. : '

Select the display ‘SETUP=ALARM’ using the [AV[ V]
keys, then press the [.J] key.

Press the [.] key repeatedly until the display ‘RLY=0001"
appears. o

Use the [ A JA V] keys to select

* "HOLD’ for the hold type-er
* ‘NONHOLD for the non-hold type
then press the [.J] key.

. The display is switched to the procedure in Section 6.1.5.

Pressing the ESC key in this step makes this new setting
invalid. -

* Before leaving the SETUP mode, you must store the new

setting in the internal memory.
Prcssme[.J]kcyseveraltimcs.orprocwdtoandﬁnishother
alarm settings, until the display ‘*ALARM SET*’ appears,

Press the ESC key to return to the ‘SETUP=ALARM’
display, then select the ‘SETUP=END" display using the
[ AV ¥]keys, then press the {] key.

(3AOM dNLIS NI SNOLLYHIIO) dL3S STONIYIIIHI TYNOLLYHIIO ‘9



« to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE’ display using the [A}[V]
keys, then press the [J] key; or

« to discard the new settings, select the
‘END&INIT.DATA=ABORT" display using the [A11 V]
keys, then press the {] key.

The mode is then released from SETUP to operation.

(O D) S
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9.1 Lnanging e rual Setungs for the Alarm Function

6.1.5 Setting the ALM Indication Behavior, Hold or Non-hold

You can set the behavior of the ALM indication to either hold or non-hold. The default
is non-hold (set as ‘NONHOLD") This setting applies to all the alarms.

Non-hold Type (‘NONHOLD’):
The ALM indication is displayed in synchronization with the alarm status.
Alarm on
Alarmoft o ——
ALMon l ;
ALM oft - —
Hold Type (‘HOLD"):

The ALM indication starts flashing when an alarm occurs, and it remains flashing even
if the alarm is recovered until the ACK key is pressed. When the ACK key is pressed,
the ALM indication stops flashing, or it disappears if the alarm has already recovered.

Press ACK key

Alarm on !
. 1

Alamoff  — ] ) S
i | Press ACK key ! ‘o
1 ] . ] H :

ALM flashing | : ' | -

ALMon ) H

ALM off - —_ -

PROCEDURE:
Key Sequence Display :
1 While pressing the (1] key, turn on the power to enter the
E SETUP mode.

2 C@/é é) [SETUPJYWNE] | Select the display ‘SETUP=ALARM’ using the [A ][ Y]

keys, then press the [1] key.

3[ é] D Press the [] key repeatedly until the display ‘IND=[1 "

appears.
v pe | llﬂom. — ] Usethe [AJI V] keys to select
(@@ =) _ « ‘HOLD’ for the hold type or
* ‘NONHOLD’ for the non-hold type
and press the [J] key.

. The display is switched to the procedure in Section 6.1.6.
Pressing the ESC key in this step makes this new setting
invalid.

Before leaving the SETUP mode, you must store the new
setting in the internal memory.

5 é |*ALARM SET* ] Pressthe !_.J] key s_everal umcs or proceed to and'ﬁnish other
alarm settings, until the display ‘“*ALARM SET** appears.
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6 ( - @ /é é) [SETUPJEIR] — ] Press the ESC key to return to the ‘SETUP=ALARM"’

(&5 é) (END&INT.DATA-SITH |

display, then select the ‘SETUP=END’ display using the
[ A1 V] keys, then press the [1] key.

Finally,

* to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE' display using the [A )] Y]
keys, then press the [J] key; or

* to discard the new settings, select the '
‘END&INIT.DATA=ABORT" display using.the [A )] ¥]
keys, then press the [.1] key.

The mode is then released from SETUP to operation.




6.1 Changing the initial Settings for the Alarm Function

6.1.6 Setting the Sampling Interval for Rate-of-change Alarms

Follow the procedure below to set the sampling interval for rate-of-change alarms
(effective for all channels).

The initial value is 125 ms (one sample).

' , R alarm '
Measured J 4 Measured | Tt l
velue T < . value
. , Varistion
R/ ¥:r1l"|lhn Ta \.\ Trh
T { ey \ T—
t slarm
t [ Time —» t 2 Time —»
Sampling intervel Sempling intervel
ta-te -t
| PROCEDURE:
Key Sequence Display

&>

Az(@/é 2 CaZs

»3 ( é ) (RTMES] |

(G- —

JCEED) [ E—

6.< é ) EALAnussrc ' ]

—

’ e

While pressing the [.4] key, turn on the power to enter the
SETUP mode. - ’

Select the display ‘SETUP=ALARM’ using the [A ][ V]
keys, then press the [] key.

Press the (] key iepeatedly ﬁntil the display
‘R_TIME=0O 03" (prompting you to enter the interval for
monitoring the rate-of-change alarm on increase) appears. -

Select the number of sampling times using the [ A }/[ ¥ ] keys,
then press the [J] key. The measuring period is fixed to 125
ms and thus the interval to be set is expressed using the
number of sampling times on increase, R_TIME, as:

interval to be set = 125 ms X number of sampling times

The display ‘t_TIME=(] O then appears, prompting you to
enter the interval for monitoring the rate-of-change alarm on
decrease. In the same manner as above, select the number of
sampling times using the [A }[ V] keys, then press the [J]
key. B

The display is switched to the procedure in Section 6.1.7.
Pressing the ESC key in this step makes this new setting
invalid.

Before leaving the SETUP mode, you must store the new
setting in the internal memory.

Press the [J] key several times, or proceed to and finish other
alarm settings, until the display “*ALARM SET*’ appears.

Press the ESC key to return to the ‘SETUP=ALARM’

display, then select the ‘SETUP=END" display using the
(A1 ¥]keys, then press the [] key.

* to store and make the new settings take effect, select the

MEEE T R -

" 'END&INIT.DATA=STORE’ display using the [A)[ V]
"~ keys, then press the {.1] key; or
~ -' to discard the new settings, select the )

‘END&INIT.DATA=ABORT" display using the [A ][ V]
Keys, then press the [.1] key.

T cem 2 *_ L .
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6.1.7 Settlng the Alarm Hysteresis On/Off

The alarm hysteresis is the gap between the levels of alarm occurrence and recovery
(applies to all alarms). You can choose between two levels of hysteresis: 0% (= off)
and approximately 0.5% of recording span (= on).

The initial value is ‘ON.’

High Limit Alarm (H)

Alarm generated

Alarm set point

Hysteresis (approx. 0.5%)

Alarm generated

Measured valué AIarm re_le as E_d
Low Limit Alarm (L)
l_leasured value Alarm mleaged

Hysteresis (approx. 0.5%)

Alarm set point

Note

This hysteresis wetting lpplmloullalmmlllchmels. Ywmmuuvmormvwmehymuforlpamcuhr

dumelonlam.

» PROCEDURE:
_ Key Sequence - Display
¥ &\ [sETup
2 (@8 o) ErEmm ]

JCEEHE) R ——
‘[iALAHM SET* ]

s (BSS) EwEm

s. ( é] /é é] > IEND&INIT.DAT@- |

.., todiscard the new settings, select the

T 12,07
Lol el L

While pressing the [] key, tum on the power to enter the

* SETUP mode.

Select the display ‘SETUP=ALARM?’ using the [A]/[V]

~ keys, then press the [] key.

Press the [] key repeatedly until the dxsplay
‘ALM_HYS=000’ appears.

Select ON or OFF using the [ A]1 V] keys, then press the (]
key.

The settings for alarm behavior are complewd.
Pressing the ESC key in this step enables you to proceed to
other settings in the SETUP mode.

Before leaving the SETUP mode, you must store the new
setting in the internal memory.

Press the ESC key to return to the ‘SETUP=ALARM’
display, then-select the-‘SETUP=END’ display using the
[ AJ/ ¥] keys, then press the [-1] key.

Finally,

« to store and make the-new settings take effect, select the
‘END&INIT.DATA=STORE’ display using the { A]/[ v]
keys then press the [J] key; or T

~ *END&INIT.DATA=ABORT" display using the [A}/[ V]
_keys, then press the {J] key.

\ 'I'hc mode is then released from SETUP to operation.

o4
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6.2 Changing the Initial Settings for Input Processing

6.2 Changing the Initial Settings for Input Processing

The following sections describe how to change initial settin
6.2.1 A/D Integration Frequency (INTG) Setting

6.2.2 TC Bumout Upscale/Downscale (B.OUT) Setting
6.2.3 Setting of Reference Junction Compensation (RJC)
6.2.4 Input Filter (FILTR) Setting

gs for the input processing.

6.2.1 A/D Integration Frequency (INTG) Setting

This setting specifies which A/D integration frequency, 50 or 60 Hz, will be used.
Depending on the power supply, the integration frequency affects the effectiveness of
noise rejection and therefore the recording. .

If the power supplies of the recorder and the measuring object are the same and if the
integration frequency is set as ‘AUTO’ (initial setting), the integration frequency is
automatically. switched and the effect of noise is automatically minimized. ‘AUTO’ is
therefore the recommended setting in this case.

If the power supplies are different, select the integration frequency as either 50 Hz or 60
Hz depending on the power supply of the instrument with the highest noise level,

“The initial setting is ‘AUTO.’
PROCEDURE:
Key Sequence Display

1 _ While pressing the [J] key, turn on the power to enter the
SETUP mode. _

2 @ /é é ER0LNTG] __] Select the display ‘SETUP=INTG’ using the [ A J{ ¥] keys,
then press the (1] key.

3 (@/é é) M:I Selecte-idxerSOHL60Hz,orAUI‘0usingthe[A]/[V]

keys, then press the [] key.
The measuring period is fixed to 125 ms regardless of this
integration frequency setting.

[*INTG SET* ] The setting for the integration frequency is completed.
Pressing the ESC key in this step enables you to proceed to
other settings in the SETUP mode. '

~~ Before leaving the SETUP mode, you must store the new
setting in the internal memory.

A Vv a [sEv END] ' | Press the ESC key to return to the ‘SETUP=INTG’ display,
¢ (B T then select the ‘SETUP=END" display using the [A [ V]

keys, then press the [1] key.

S &) [ENoaNTDATASSGLE| Finally,
5 E]/@ =) ' * 1o store and make the new settings take effect, select the

‘END&INIT.DATA=STORE' display using the [A }[ V]
keys, then press.the [J] key; or . :

* to discard the new settings, select the
‘END&INIT.DATA=ABORT" display using the [AV[ V]
keys, then press the [J] key.

The mode is then released from SETUP to operation.

. N
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6.2.2 TC Burnout Upscale/Downscale (B. OUT) Setting

This setting specifies where the reading should be placed if a thermocouple input bumns
out: upscale (*UP,’ clamped to 100%) or downscale (‘DOWN,’ clamped to 0%, and on/
off of this burnout function itself. . ,

The selection of upscale or downscale applies to all channels; however, the function can
be set on or off for each channel.

The initial settings are ‘UP’ and ‘OFF’ for all channels.

PROCEDURE:
Key Sequence Display ' : '
1 While pressing the {1} key, turn on the power to enter the
. SETUP mode. A
2 (@ v éD [SETure ] Select the display ‘SETUP=B.OUT" using the [ A V1keys,
/ E] _ then press the [1] key.
"3 A Y é \ IBOUTEE . | Select “UP’ (burnout upscale) or ‘DOWN' (downscale) using
RARC= the [ A V[ V] keys, then press the [.J] key.
" Note
This setting applies to all channels.
4 ( @ h. 4 é] ) §1:8.0UT= 4] .| Select the channel to which the bumout upscale/downscale
/ E] function is to be set using the [A)[ V] keys. then press the
o : ' S O key e
5 < @ ~ é] ) [o1:8.0UT-l1E4d ] Select “ON’ or ‘OFF’ as requn'ed usmg the [AJ[ V] keys,
‘ / E‘] then press the [] key.
{*B.OUT SET* ] The setting for the TC burnout upscale/downscale function is

completed for the selected channel. To set the function on or
off for another channel, press the [J] key.
Pressing the ESC key in this step enables you to proceed to

other settings in the SETUP mode.
B RE -Before leaving the SETUP mode, you must store the new =
, ' T setting in the internal memory. -
( 7 [sETUPENG) ] Press the ESC key to return to the ‘SETUP=B.OUT" display,
® @B/E}é then select the ‘SETUP=END’ display usmgthe (AY]
, o keys, then press the ()] key

e

Y4 [END&INIT.DATA=S Finally,
@/B é _ A'tosireandmakethenewsemngstakeeffect,selectﬁw
‘END&INIT.DATA=STORE’ display using the [AJ{ ¥ ]

keys, then press the [J] key; or

« 0 discard the new settings, sclect the
‘END&INIT.DATA=ABORT" display using the [AJAV] -
keys, then press the [J] key.

The mode is then released from SETUP to operauon.




6.2.3 Setting of Reference Junction Compensation (RJC)

This setting specifies whether internal or external reference junction compensation
values are used, for each channel when inputting a thermocouple.

If set to ‘INT,’ the reference junction compensation is performed by the intemal RIC
circuit,

If set to *EXT,’ the reference junction compensation is based on the voitage set.

The initial value is ‘INT.’

PROCEDURE:

Key Sequence Display (

1 ﬂ While pressing the {.J] key, turn on the power to enter the
4 SETUP mode.
[serupj@ | Select the display ‘SETUP=RIC’ using the { A /[ V] keys,
@/ E’] then press the [J] key.
v Eric= ] Select the channel using the [ A 1] V] keys, then press the [J]

3 @/ @ é . key. : : _

(A T [oTRsE ] Select ‘INT’ or ‘EXT" as required using the [ A JT ¥ ] keys,
: ([‘3/8 9) then press the [J] key.
ﬁ ‘ If you selected ‘EXT,’ enter the RIC voltagetobeaddedto

the input (from -20,000 to 20,000 uV, default-0'uV), then
press the [J] key.

[*RJC SET* ] The setting is completed. To continue setting another
channel, press the {1] key. .
Pressing the ESC key in this step enables you to proceed to
* other settings in the SETUP mode.

- Before leavmg the SETUP mode, you must store the new
: sctting in the internal memory.
-/ EsC v d™ [sETurE . Press the ESC key to return to the ‘SETUP=RIC’ display,
s (Be/EE) h then select the ‘SETUP=END" display using the [A /[ ¥]
keys, then press the {J] key.

AV [EnDaINT.DATASa] - Finally,
s (@E &) E  to store and make the new settings take effect, select the

‘END&INIT.DATA=STORE' display using the [ A1 V]
keys, then press the [.J) key; or
» to discard the new settings, select the »
‘END&INIT.DATA=ABORT" display using the [AJA V]
keys, then press the {] key.
The mode is then released from SETUP to operauon.

[V oyYewy

6-15
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6.2.4 Input Filter (FIL TR) Setting

Noise in the measured signal can be suppressed in the final reading using an input

damping filter. This setti

ng specifies for each channel the time constant of damping as

zero (off), 2, 5, or 10 seconds. The initial setting is off,
A filter works as follows:

Input

" Response while recording (fliter off)

/

Measured vatue |

f

2,5, 10 seconds

Note

Response while recording (filter on)

Use of the inpat filter degrades the

Wwfmhw&mmnuﬁmwumdoﬁifammdm

original trend is required. Theﬁhahmefﬂwhmamuhm:ﬁunﬁhpafand.fwamﬂz.vhmmﬁunﬂwn&

‘lhetinzmdqmd:nthumﬁcaﬁon;
one.

uyvuyhgﬁmdnmﬁmemmdiwwh;iwﬁndl\emmiuble

PROCEDURE:

- Key Sequence _ Display”

RETZ L7~

—

[#FILT SET*

—

- (EEED @‘@—3

6 <@ /é é) |END&NIT.DAT£;—\@]

While pressing the [J] key, turn on the power to enter the
SETUP mode. :

Select the display ‘SETUP=FILTR’ using the [ A} V] keys,

then press the [J] key.

Select the channel using the [ A}/ ¥ ] keys, then press the [1]
key. "

Select 2 seconds, 5'seconds, 10 seconds, or off as required
using the [ A )] W] keys, then press the [.J] key.

The setting is completed. To continue setting another
channel, press the [] key. : o
Pressing the ESC key in this step enables you to proceed to
other settings in the SETUP mode. -

Before leaving the SETUP mode, you must store the new
setting in the internal memory.

Press the ESC key to return to the ‘SETUP=FILTR' display,
then select the ‘SETUP=END?’ display using the {A [ V]
keys, then press the /] key. -

Finally, . :

* to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE’ display using the [A ][ V]
keys, then press the [J] key; or

* to discard the new settings, select the
‘END&INIT.DATA=ABORT" display using the [A ][ V]
keys, then press the [.1] key.

The mode is then released from SETUP to operation.




6.3 Display Color (COLOR) Setting
6.3 Display Color (COLOR) Setting

Follow the procedure below to set the colors of the background and recording traces on
the screen. The available colors are as follows.

Background: White (WHT) or black (BLK). The initial setting is white,
Recording trace colors: Select for each channel from red (RED), green (GRN), blue
(BLU), brown (BRN), or red-purple (PRP). The initial settings
are:

Channel 1: red

Channel 2: green

Channel 3: blue

Channel 4: red-purple

MENU:
SETUP-=COLOR_ BACKGROUND= 01:.COLOR=
S
04
PROCEDURE:
Key Sequence Display

1. While pressing the [.J] key, turn on the power to enter the
SETUP mode.

A X A [SETUPIRIGG _] Select the display ‘SETUP=COLOR’ using the [A [ V]
2 ( CHEI=) ) ,

keys, then press the [.1] key. -

3 @/é é (BACKGROUNDIT | Select “WHT" or ‘BLK" using the [ A J{ ¥'] keys, then press

the [J] key. -

-4 @/é ' é @LOR:RED ] Select the channel for which you want to set the trace color

using the [ A 1] ¥] keys, then press the [J] key.

5 @ / é é ]@;coq_onﬂ | Theentry cursor then moves to the color entry field. Use the

[AM V] keys to select the trace color from among ‘RED,’
‘GRN,’ ‘BLU,” ‘BRN,’ or ‘PRP”, then press the [1] key.

|*COLOR SET* | Thesetting is completed. To contifiue setting the color for

another channel, press the [J] key to return to the display
‘BACKGROUND: (.’

Pressing the ESC key in this step enables you to proceed to

other settings in the SETUP mode.
Before ieaving the SETUP mode, you must store the new
_ . _ setting in the internal memory. . . .
o Es< h 4 SETUPA] Press the ESC key to return to the ‘SETUP=COLOR’
s (HEE5) & . - display, then select the ‘SETUP=END" display using the
, [A1'V] keys, then press the [1] key.

* to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE’ display using the [A 11V
keys, then press the [] key; or

* to discard the new settings, select the
‘END&INIT.DATA=ABORT"’ display using the [A [ V]
keys, then press the [1] key.

The mode is then released from SETUP to operation.

7 < @ /E"_] é) [ENDMINIT. DATA-Se|  Finally,
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6.4 Setting the Temperature Unit (TEMP)

- Key Sequence

8 )

For the TC or RTD type the VR100 will automatically append the temperature unit (°C
or °F).
The initial setung is *°C’, and common for all channels.

@/é

(@/é =)

(B@/E}é})

MENU:
SETUP=TEMP. TEMPUNIT=C
PROCEDURE:
Display

While pressing the [1] key, turn on the power to enter the
SETUP mode.

LSETUP@ ] Select the display ‘SETUP=TEMP’ using the [ A1/ ¥] keys,

N then press the [] key.
[TEMPUNIT=IS ] Select *°C’ or “°F’ using the [ A} V] keys, then press the
) . [ key. ‘

[*TEMP SET* ] The setting is completed.

"Pressing the [J] key in this step returns to the display
“TEMPUNIT=0"
Pressing the ESC key in this step enables you to proceed to
other settings in the SETUP mode.
Before leavmg the SETUP mode, you must store the new
- setting in the internal memory. .
[seTupSaN] ] Press the ESC key to return to the ‘SETUP=TEMP"’ display,
» ‘then select the ‘SETUP=END” display using the [A [ V]

keys, and then press the [] key.

5 @_@m —

‘CAUTION

(END&INIT.DATASIGE] Finally,

* to store and make the new setungstakeeffect. select the
.‘END&INIT.DATA=STORE’ display using the [A)[ V]
keys, and then press the (1] key; or
* to discard the new settings, select the ,
‘END&INIT.DATA=ABORT" display using the [A ][ V]
keys, then press the [J] key.
‘The mode is then released from SETUP to operation.

When you change this setting, all settigs in the SET mode will return to their
initial values. In the SETUP mode, the RJC setting (6.2.3) and the input filter
setting (6.2.4) will return to their initial values. Other settings in the SETUP
mode will not be affected: For details of the initial settings, see Appendix 1.




6.5 Setting of Data Storage Method (MEMORY)

6.5 Setting of Data Storage Method (MEMORY)

There are two types of files where measured data is stored.

Display data file: Stores the data required to display the trends (waveforms) at the
specified waveform span rate.

Event file: Stores the data sampled at the specified sampling period. Settings
associated with the event file(s) other than the sampling period include
the division of memory and trigger.

The following sections describe the items to be set for the event file(s) and display data

file, then describe how to set the data storage method for the two cases where the trigger -

is set (rigger-on or trigger-rotation) and where the trigger is not set (trigger-free).

6.5.1 Precautions Before Setting
(1) Event File
Data Format

The measured values sampled at the specified period are stored according to the
scanning sequence shown below,

Scan 1 Scan 2 L . : Scann
[ch1iCh2iCh3 Cha[Ch1iCh2:Ch3; cha| ]Ch1:Ch2:Ch3:Ch4]
—~

2 bytes (binary data)
Memory Length

The memory length of an event file is determined by how the memory is divided (file
definitions). The relationship between the memory length and file definitions is as

follows.
File Definitions Memory Length Dnéription
a. Event file + * One eveat file and display data file for each
display data file are created.
(1IE+ 1D)
o
b. Event file x 16 + display * Sixteen event files and one display data file
data file Display are created.
(16E + 1D) data file * This combination can be selected only when
(768K) the sample mode is set to trigger-on or
trigger-rotation. -
[ R 3%
Event flle (16K)
€. Eveat file only -Oniyaneventﬁleisueaed.

- (1B

The number of data values that can be stored in an event file depends on not only the
memory length but also the number of channels used. The table below shows the

- number of data values that can be stored for each channel and storage time span for each
case.
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- Number of

Storage Time Span (apprre=~

. Number of Data .
File Definitions
Channels Used | Values (approx.) [ Sampling Speed: 15 Sampling S»ot= 128
2 1IE+1D 1 120, 000 33.2 hours - 4oAITS
2 60, 000 16.6 hours L RS
3 40, 000 11 hours 1.0, ~omens
4 30, 000 8.3 hours A
b. E16+D- 1 8.000 132 minutes 16.4 mwstesS
2 4,000 66 minutes 8.2 mirtisste=S
3 2, 667 44 minutes 5.5 miimesche™S
4 2,000 33 minutes 4.1 Misriensn=S
c. El 1 480, 000 133.2 hours 16.4 <minds
2 240, 000 66.6 hours 8.2 S
3 . 160,000 - 44.4 hours 5.5 Awndts
4 120, 000 333 hours 4.; wots
Sampling Period
The sampling period can be selected from the following four:
125 ms, 250 ms, 500 ms, or 1 s,
Trigger Mode (Sampling Mode) ' -

The trigger mode, which determines how to start and stop stonng the measure; SA1a,
can be selected from the following three.

—————

o ————

Sampling Mode Action -

Trigger-free (FREE) Data collection starts after power-on. The data are storas #fter the
" previously stored data. Whmduﬁlemﬂwmwnnlmmwfmm
the data are overwritten. .

Trigger-on (TRIG) Dmoollecuonmmwhenamggasmsed.mdﬂnmbsequoﬁm"“

" event files become full, the data collection sequence stop:

) lflenhcdauuesavedtoanoppymskorllwdmmmy\!“

follows.

Whmdmtsonlyoneeventﬁle
mmwummmcahcud(uwmmemxwmu
the collection stops. After this, data collection cannot be started Again until
ﬂzedmaresavedwafbppydwkoru\edaumy;smmmmd

e
~—> Trigger raised - Stop

1
: - .
s
.

« When there are multiple event files:
thnmespecxfeddanvahmmcollecwd(ﬂleemﬁlew‘““f“m-
the collection stops and the recordef waits for the next trigge!

collection starts in the next event fite. When all
. Dext trigger is raised, data This data

* collection sequence will start storing the data-in the first eveutt file again §

. uﬂﬂo

Walting for i Weling for]
wigger T Hmﬂ
5——-)Tmomln¢

— Trigger reised




6.5 Setting of Data Storage Method (MEMORY)

Trigger-rotation (ROTATE) Data collection starts when a trigger is raised, and the subsequent action is as

follows.

» When there is only one event file:
When the specified data values are collected (the event file becomes full),

the collection stops and waits for the next trigger. When the next trigger is
raised, the file is overwritten.

Deta storage

Waiting mT
rigger
) Trigger reised

* When there are multiple event files:

When the specified data values are collected (the event file becomes full),
) the coliection stops and the recorder waits for the next trigger. When the
- next trigger is raised, data collection starts in the next event file. When all
event files become full, the first eveat file is overwritten and this data
 collection sequence is repeated until the data are saved 10 a floppy disk.
This data collection sequence will begin again with the first event file after
the data are saved (o a floppy disk or the data memory is initialized.

First e Second e Last e
&.w_! IMWI ..... "’[Dundorqo]

wa gwmmT
:)Tﬂwurd«d > Triggec reised 34— Trigger ralsed

Note _

: lfanumocamwlﬁkavin;d\edutoaﬂoppyind\en-igger-morn-igger-mdonmde:
. mmummmmmwmuwmmmeaumwumnmnwm.

. lnlhenbweuse.lhemhnofmﬁngdmhmgmymqumfacibly'byhiﬁnlizhgltwdﬂnmmy;howev«.this
deletes the display data at the same time.

. Uaﬂoppydiskishmmedwhﬂevmfo:ﬂlenigge.d\edmmdhmeﬁb(s)mdlmnﬁmenmedwdnfbmdish

Pre-trigger (PRE.TRIG)

The pre-trigger function always stores the measured data in part of the memory, to
allow a specified amount of data to be stored before the trigger (referred to as the pre-
trigger data). The size of the area used for storing the pre-trigger data can be specified
in increments of ten percent (from 0 to 100%). Setting the pre-trigger to 0% means that
the entire file is used to store the data after the trigger, and setting it to 100% means that
the entire file is used to store the data before the trigger. '

- Setting the Trigger Type
When you set the trigger mode to trigger-on or trigger-rotation, the following trigger
types can be set on/off. The settings for these trigger types work as OR logic, so the
recorder regards that a trigger is raised if any of the conditions corresponding to the
trigger types which are set on is met. '

Trigger Type Condition to Raise a Trigger
Key trigger (TRIG KEY) The trigger is raised manually on request.

- Pressing the {«] key when the message ‘PUSH [«] TO TRIGGER'’ is
dispiayed (called up using the DISP key in the operation mode) raises the
trigger.

External trigger (TRIG EXT) The trigger is raised whea an external contact (Remote Control input) is set
on.
Alarm trigger (TRIG ALM) The trigger is raised when any alarm occurs.
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"(2) Display Data File -

Data Format : _

_The display data file stores the maximum and minimum data values within the time
interval corresponding to each pixel of the trend graph (waveform) on the LCD from
among the values measured every 125 ms.

Scan 1 o
Cht1:Ch2:Ch3:Ch4|Ch1:Ch2:Ch3:Ch4
Min : Min | MiIn | Min | Max: Max: Max : Max

Scan 2 .
Ch1:!Ch2:Ch3:Ch4|Ch1:Ch2:Ch3:Chd
Min i Min | Min { Min | Max; Max: Max: Max

Scann
. [chiich2:Ch3:Cha|Ch1:Ch2: Ch3:Chd
7| Min i Min : Min{ Min [Max:Max:Max; Max| -
— Max: Maximum value

2 bytes (binary data) _-Min: Minlmum vaiue
: % For the time interval corresponding to each pixel, sec Section 1.1.3, “Display Unit.”

the , :
By stoxing the data in the display da file, you can then retrieve trend graphs (waveforms) on a PC, etc.

Memory Length :
" When defining the file configuration as “one event file + one display file” (1E + 1D) or -
~ “sixteen event files + one display data file” (16E + 1D), the display file is created. The
table below shows the number of data values that can be stored and the data storage

Number of Channels Used Humber of Data Values Data Storage Span *
| S 192,000 . 133 days
2 96,000 ) 66 days
3 . ) 64,000 . 44 days
4 . 48,000 ) 33 days

""*‘Whenﬂnwwefo;mvspmm(rm&EJDMismuwmm

Note

- The display data are also stored in a scparate arce from the display data file. Therefore; oven if only an event file is croated (file

configuration: 1E), the data stored in this seperate area can be retricved on the past-data reference display (file capacity: twenty
times the display ares). K&dkﬂqdmﬁbhdmud.ﬁnnmﬁvdndwwwﬁmmmm&phy




6.5 Setting of Data Storage Method {MEMORY)

- 6.5.2 Setting of Data Storage Method as Trigger-free o ‘
Follow the procedure below 1o store the data in the event file in the trigger-free mode.

MENU:
| SETUP=MENORY | DATA=EL+D SAMPLE RATE= | SAMPLE MODE=FREE
El :
PROCEDURE:
- Key Sequence : "Display

(G )

s (A% é)w@

{*SETUP MEMORY SET*|

c(Bage) EEET ]

7 < @E é) leuoufar.on@l

While pressing the {1] key, tumn on the power to enter the ‘
SETUP mode. :

Select the display ‘SETUP=MEMORY’ using the [A}[ V]
keys, then press the [.1] key.

Select ‘E14D’ (= 1E + 1D, one event file and one display data
. file)-or “E1” (= 1E, one event file only) using the [A]/[ v]
keys, then press the [] key

Select ‘125ms,” “250ms,’ *500ms,’ or ls using the [A[ V]
keys, then press the [1] key.

5 SAMPLE MODE=FREE Select ‘FREE’ using the[A]/
1 V] keys, then press the [ ] key.

The setup is completed.

To proceed to another semng in the SETUP mode, press the
ESC key.

Before leaving the SETUP mode, you must store the new
setting in the internal memory. Press the ESC key to return
to the ‘SETUP=MEMORY" display, then select the
‘SETUP=END"’ display using the [ A 1] ¥] keys, then press
the [] key.

Finally,

* to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE’ display using the [A]/[ v]
keys, then press the [] key; or

* to discard the new settings, select the

‘END&INIT.DATA=ABORT" display using the [AlNVY]
keys, then press the [.1] key. »

The mode is then released from SETUP to operation.

EXER ST



ST IO,

MENU;

: l SET UP=MEMORY )

T VL AUS A0 e trigger-on or trigger.

PROCEDURE:
Display

Key Sequence

-

2

4 ISAMERE, Ak

BEEEOHLE=" ]
' @F B memm—
BB
1‘,9“(@@ R m—

[*sETur MEMORY SET#|

GBS E=m—

ok

Before leaving the SETUP mode

- [AVY]keys, then press the [

While pressing the [.J] key, tum on the power to enter the
SETUP mode. :

Select the display "SETUP=MEMORY" using the [ 4 nvj
keys, then press the [.;1] key.

1E + 1D, one event
16E + 1D, sixteen:
or ‘El’ (one event
press the (1] key.

Select ‘E1+D’ (=
file), ‘E16+D’ (=
display data file),
[ V] keys, then

file and one display data
event files and one -
file only) using the (A )/

Select *125ms,’ ‘250ms,” *500ms,’ or1s’ using the [A ] V]
€ys, then prass the (] key. :

‘ROTATE' (trigger-rotati
press the [} key. .

Select “TRIG" (trigger-on) or on)
using the [ AlvY] keys, then .
Use the[A]/[ V¥1keys to select the percéntage of the file size
to be used for storing the pre-trigger data, then press the [.J]
key. : _ .

Use the [A VL W] keys to select ‘ON’ of ‘OFF" 1 determine
whether to use the key trigger, then press the 1] key.

‘OFF’ 10 determine

Use the { A 1 W] keys to select “ON" or
w the [1] key.

hether to use the external trigger,_ then press

Use the [ A N V‘] keys to select ‘ON’ or
whether to use the alarm trigger, then

The setup is completed. ' o

To proceed to another setting in the SETUP mode, press the .
ESC key. S ’

» YOU.mUSt store the new
setting in the internal memory. ‘ ‘ :
Press the ESC key to return to the ‘SETUP=MEMORY_’
display, then select the ‘SETUP=END’ display using the
] key.




¥ - "’ R ~:-._.,
CY/ ) ) ) SmunovAASEeGlY) Cinally, -

N Rrasorg

* to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE' display using the [ A nvj
keys, then press the [Hlkey;or

* todiscard the new settings, select the

‘END&lNlT.DATA:ABORT’ display using the [A)VY]
keys, then press the [] key.

The mode is then released from SETUP to operation.

6:25
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6.6 Auxiliary Function (AUX) Settihg

The following are the settings in the AUX menu.
. Number of channels to be used: Define the number of channels to be used. Set this to

Tag number display:

Messagq languaée:

- Memory End ﬁmet (option):

Password:

" Note

- the minimum required number for effective use of

- . memory. The default setting is four.

Define whether to display the tag number on the screen
or not (simply displaying the traces and digital
indications in different colors). When switching on the
tag number display, tag numbers are also used to
identify the data in files. The default setting is ‘CH’
(tag number display disabled).

Define whether the messages appearing in the
operation mode or when using a floppy disk are to be
shown in English ("ENG") or Japanese (‘JPN"). The
default setting is ‘ENG.’

Define the remaining time at which the Memory End
contact output is to be set before the display data file
becomes full. The remaining time means the time

. interval after which the data not yet saved on floppy -

disk start to be overwritten. The default scmng is one
hour.” -

If a password is set, entry to the SET mode is not
allowed without entering the password. Once this is
set, when entering the SET mode (by pressing the
MENU key for three seconds), password entry is

~ requested. The password is a four-digit number. The

default is ‘OFF" (no password). The password is useful
to allow only particular staff to acczss the SET mode

- for modifying the input range, dlsplay span, alarm

settings, etc.

* Regardless of the seiting of the Memory End timer, ummmmmm;m”m

. Domfmﬂnepcswudmuhsbemm.mnmymtbepon’blebpetfamnyopqwmmlheSETmode

" MENU:

CH_QTVH

W 4ANTAL01E




YRKULLEDUKES

Key Sequence Display

-t

[serdp:@ |

N

tcH_aTy=H 1

[ X¥cH] ]

»

@» @» @»
Mg @4 [« Mt
My |0y |

5 @ /é é [MsG LANG-ILTY] 1
s’( @/é é ) [MEMORY ALM=Eh |
7 @ /é é [PASSWORDLET 1
s (BEEe) HeEel—

[*SETUP AUX SET* ‘ ]

s (Bomg) Eream ]

10 ( @/é . é) Lm_o&umpﬁ@l

While pressing the [] key, turn on the power to enter the
SETUP mode.

Select the display ‘SETUP=AUX" using the [A ]/ ¥] keys,
then press the [J] key.

Select the number of channels to be used using the [A }[ V]
keys, then press the [J] key.

Select *CH’ (tag number display inactive) or ‘TAG’ (tag -
number display active) using the { A}/ V] keys, then press
the [J] key.

Select ‘ENG’ (message language: English) or ‘JPN’
(Japanese) using the { A ]/ ¥] keys, then press the [-] key.

Select the remaining time when the Memory End contact
output is to be set from among 1, 2, §, 10, 20, 50, or 100
hours using the [ A /[ ¥] keys, then press the [J] key.

Use the [ A)/[ ¥] keys to select ‘ON’ or ‘OFF" to determine

. whether to sct the password, then press the [] key.

If you set password ‘ON" (password is used), enter a four-

- digit number as the password. Use the [A){V¥]keyto

increment/decrement the number in each digit on the entry

- cursor and the [»-] key to move the cursor. After setting the

number, press the {J] key.

" The setup is completed.

To return to the display ‘CH_QTY= O . press the [J] key.
To proceed to another setting in the SETUP mode, press the
ESC key. The display then returns to ‘SETUP=AUX.’

Before leaving the SETUP mode, you must store the new
setting in the internal memory.

Press the ESC key to return to the ‘SETUP=AUX" display,
then select the ‘SETUP=END’ display using the [AJ{ V]
keys, then press the [J] key.

Finally, . .

* to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE' display using the [A}{ V]
keys, then press the [J] key; or

* to discard the new settings, select the _
‘END&INIT.DATA=ABORT" display using the (A1 V]
keys, then press the [1] key. :

The mode is then released from SETUP to operation.

627



6.7 Operations on SETUP Configuration File

The following sections describe how to save, read, and delete the file which contains th
settings made in the SETUP mode. :

6.7.1 Saving the SETUP Configuration File (FD SET-SAVE)

Follow the procedure below to save to a floppy disk the settings made in the SETUP
mode.

Note :

. ltyouluvemdemynwdiﬁcaionmmeSHUPuwde.undauyogmdifwdwillbesavedlomeﬂoppydii.mdnomwse
stoced in the internal memory. This means that the data on the floppy disk may not always be the same as the data in the intemal
memory. Toequaliumetwose!so(dm.mdlenew:etﬁngsllsotomeimamlmrymamin;d\emwmeﬂoppy
disk.

« The configuration file is saved in the ASCT file format.

File Names oo

* When specifying the file names, follow the rules below.
- The maximum length is eight characters.
- The following system-reserved names cannot be used:

CON, PRN, AUX, AUX1, AUX2, NUL, CLOCK.
- The following characters cannot be used:
* (asterisk), . (period), + (plus sign), / (slash).
* The suffix code “.PNS” is appended to the file name automatically.

Space in FDC )
If the space remaining in the FDC is less than 4 K bytes, the SET configuration file )
cannot be saved to it. In this case, the message ‘E201: INSUFFICIENT DISK SPACE’

appears.
MENU:

PROCEDURE:

Key Sequence Display

1 ol ' While pressing the [J] key, turn on the power to enter the
= o SETUP mode. |

2 Insert a floppy disk into the drive.
LA A N D SET] ] Select the ‘SETUP=FD_SET" display using the [A1{V

(@8 = m keys, then press the [1] key. |

. < v Eagsave ] Select the ‘SET=SAVE’ display using the [A JT V] keys,

4 @/ @ é]) then press the [.{] key.

A Y « =] + To overwrite an existing file: -
. @/E'] E] mj Pressing the [ A ]/ V] keys calls up the names of the
’ ' configuration files stored on the floppy disk. Call up the

desired file name and press the [J] key. The display then
changes to ‘FILE=<file name>." Pressing the [J] key again
overwrites the file.

* To save as a new file: .
Press the [1] key. The display then changes to ‘FILE=" to
allow the file name to be entered. Enter the file name
(using up to eight characters) and press the [.1] key.

If no file name is entered or if the entered name is illegal, the

message ‘E217: INVALID FILE NAME' is displayed. In this

case, press any key to return to the preceding state, then enter

a proper name. ‘

6&-28 i weaNtArOE - 3




Ry L L

g EPIIN = [WOMTRA TR R 5y

Y
£t
3
2 ;

|Saving....* 1

JEEEE R
7 ( @ /é] é) [END&INIT.DATA-STRE]
1
F

The file is saved.

[*SAVE cOMPLETED* | Saving is completed.

To return to the ‘SET=SAVE' display. press the [J] key.
To proceed to another setting in the SETUP mode, press the
ESC key. The display then returns to ‘SETUP=FD_SET.’

Before leaving the SETUP mode, you must store the new
setting in the internal memory if needed.

Press the ESC key to return to the ‘SETUP=FD_SET’
display. then select the *SETUP=END’ display using the
(ANY] keys, then press the {.J] key.

Finally,

* to store and make the new settings take effect, select the
‘END&INIT.DATA=STORE' display using the [A ] V]
keys, then press the [ key; or

» to discard the new settings, select the

‘END&INIT.DATA=ABORT"’ display using the (A1 V]
keys, then press the [] key. '
The mode is then released from SETUP to operation.



*6.7.2 Readmg the SETUP Configuration File (FD_ SET-LOAD)

Follow the procedure below to load a file (suffix .PNS) which contains the settings
made in the SETUP mode, from floppy disk to the internal memory.

MENU:

PROCEDURE: . _
Key Sequence Display . B
4 While pressing the [J] key, tumn on the power to enter the
: A . SETUP mode.
2 _ ' Inserta ﬂoppy disk into the drive. |
3 @ /é é [SETupglEl | Select the ‘SETUP=FD_SET" display using the [A 1 V]
. ' , A keys. then press the [J] key.
4 @ /é é] EaFoan il ] Select the ‘SET=LOAD’ display usmg the [A VT V] keys,
then press the [J] key. :
( @/B é ) Select which files are to be loaded using the [A VT V] keys,
then press the [J] key.
[Losding._* ] The file is loaded. |

. S [*LOAD COMPLETED* | Loading is completed.

' : : To return to thé ‘SET=LOAD’ dlsplay. press the {] key
To proceed to another setting in the SETUP mode, press the
ESC key. The display then returns to ‘SETUP=FD_SET.’

Before leaving the SETUP mode, you- must store the new
setting in the internal memory if needed.

6 (B v 4 ) ErZeno] 7 Press the ESC key to return to the ‘SETUP=FD_SET
NS @/ B B - display, then select the ‘SETUP=END’ display using the
' ) ' : [ANV]keys, then press the [J] key.- .

7 @ /é é .lguoan-n.mn:'ﬁmﬂm ‘Finally, -

* to store and make the new settings t take effect, selectthe -
‘END&INIT.DATA=STORE’ display using the [A]I[V]
keys, then press the ] key; or
* to discard the new settings, select the
‘END&INIT.DATA=ABORT" display using the [A]A vl
keys, then press the (-] key. :
The mode is then released from the SETUP to operation.




6.7.3 Delelng e St 1 UF COrygurdaiivil e (My_k { ~ i)

Follow the procedure below to delete from floppy disk a file (sufﬁx PNS) which
contains the settings made in the SETUP mode.

MENU:
[ﬁ:‘rﬁ:ﬂ) ET
PROCEDURE:
Key Sequence Display
'
2
[seveiieE) |
A3 é] /B E] SETUP
@ /E] ﬁhﬁm i
— ' .
s(Bm o) beEmE |
| *DELETE couPLETéoﬂ

(@@/éé) el
(@/@ é) |END&INI@

M INIAL-OIE.

While pressing the {] key, turn on the power to enter the
SETUP mode. '

Insert a floppy disk into the drive.

Select the ‘SETUP=FD_SET" display using the [A1[ V]
keys, then press the [J] key.

Select the ‘SET=DEL’ display using the [ A /[ ¥ ] keys, then
press the [1] key. If an error message appears, see Section
8.1, “Error Messages.”

Select which files are to be deleted using the [ A} V] keys,
then press the [J] key.

The file is deleted.

To return to the ‘SET=DEL’ display, press the ] key.

To proceed to another setting in the SETUP mode, press the
ESC key. The display then returns to ‘SETUP=FD_SET.’

- Before leavmg the SETUP mode, you must store the new

setting in the internal memory if needed.

Press the ESC key to return to the ‘SETUP=FD_ SET’
display, then select the ‘SETUP=END’ display using the
(A V] keys, then press the [.J] key.

Finally,

« 10 store and make the new semngs take effect, select the
‘END&INIT.DATA=STORE" display using the [AJ[ V]
keys, then press the ] key; or

« 10 discard the new settings, select the

‘END&INIT.DATA=ABORT’ display using the (A1 V]
keys, then press the [] key.

The mode is then released from the SETUP to operation.

GESE
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v-o nnuanzarion or Setup (INIT)

Key Sequence
1

The following procedure initializes all the settings made in the SET mode other than the

ranges and engineering units. This does not affect the settings made in the SETUP
mode,

% For details of the initial settings of the parameters to be set in the SET mode, see
Appendix 1, “Setting Parameters and Initial Settings.”

PROCEDURE:

Display
While pressing the [] key, turn on the power to enter the
SETUP mode.

A ¥ o (SETuP-I | Select the ‘SETUP=INIT’ display using the [ A /1 ¥] keys,
2 (/8 =)

then press the [J] key.

B Y b4 INIT Select ‘YES’ (to initialize) or ‘NO’ (to cancel) usingthé[A]/
- (Ee §) Woas

[ ¥1keys, then press the [J] key.

- ["wmsere ] Initiatization is set. | |
To proceed to another setting in the SETUP mode, press the
ESC key.

Before leaving the SETUP mode, You must store the new
setting in the internal memory. s

v SETUPEN ] Press the ESC key to return to the ‘SETUP=INIT" display,
c(BEe = then select the ‘SETUP=END" display using the [ A J{ V']

keys, then press the [J] key.

(BE o)) EENTOAASEE Fealy,
S (/&) =] * to actually initialize the settings which have been made in

6:32

the SET mode and stored in the internal memory, select the
‘END&INIT.DATA=STORE’ display using the [A ][ V]
keys, then press the []key; or .

* 1o cancel the initialization of the settings in the internal
memory, select the ‘END&INIT.DATA=ABORT" display
using the [A}/[ V] keys, then press the [J] key.

The mode is then released from the SETUP to operation.




Chapter 7 MAINTENANCE

7.1 Periodic Maintenance

MWALDIE.

CAUTION

Check the recorder operation periodically to keep the recorder in good working order
condition.

Perform the following checks and replace consumable parts as needed.

* Is the display functioning properly?
If not, see Chapter 8, “Troubleshooting.”

* Is the message ‘LOW BATTERY" displayed at the bottom on the screen? This
message warns that the lithium battery needs to be replaced. For replacement, -
- contact your nearest Sales & Service Office; addresses may be found on the back
cover of this manual. (See also Section 7.3.) :

* Has the brightness of the LCD deteriorated? For replacement of the LCD unit, see
Section 7.5. o

To avoid injury, do not replace the lithium battery yoursélf.

JONVYNIALNIVH L



TITITevrny UG FUSE /I

| WARNING

source. Use only the specified fuses, whi
’ i - Using any other fuses could cause fire.

Follow the procedure below to repl_ac¢ the fuse,

1 Tumn off the power.

2 Disconnect the power source.,

3 Remove the screw above the power switch and swing open the front panel.

4 The fuse carrier is visible in the right lower side of the internal hardware, Tumn the
knob of the fuse carrier counterclockwise, and the carrier will slide out together with

5 Make sure that the new fuse rating is correct and mount.thc new fuse by turning the
knob clockwise. : - , 4
6 Close the front panel and fix it with the screw,

materacore SN
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7.3 Replacing the Battery

The message ‘LOW BATTERY’ displayed at the bottom on the screen warns that the
lithium backup battery needs to be replaced. _
This battery will last for ten years under normal operating conditions. For replacement,

Please contact your nearest Sales & Service Office; addresses may be found on the back
cover of this manual. :

To avoid injury, do not replace the lithium battery yourself nor disassembie this
recorder to attempt the replacement.

;‘WAA RN ING
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7.4 Checking the Accuracy

Check the accuracy of the readings once a year to ensure the measuring accuracy.

Required instruments
DC Voltage Standard

Major specifications:
» Accuracy for output of 20 mV to 20 V: 10.005%

- Decade Resistance Box:

Major specifications:
* Accuracy in range of 0.1 to 500 Q: $0.001%
* Resolution: 0.001 Q ‘

Procedure
1 Connect the aforementioned calibration instruments to the input terminals of the
recorder as shown in the following figures and allow the recorder to warm up for at
least 30 minutes.
. Allow the calibration instruments to warm up according to their respective
specifications.
* = 2 Check that the ambient temperature and humidity are within the normal operating
condmons (see Chapter 9, “General Specifications™).
'3 Apply an input corresponding to 0, 50 and 100 percentage of the entered setting
’ range, and calculate the errors from the readings on the display.
4 If the error at any point is outside the accuracy limits (for details of the accuracy, see
Chapter 9, “General Specifications™), contact yeur-aearest Jates-& Service Office;”

Note

For & TC input, mmpqtmofmemmmhmumm:vdugemmﬁummnm.
reference junction must be added.

DC Voltage Measurement

Power supply terminals

~ W N

DC voltage standard

input terminals}
- (DC V and TC inputs)




Temperature Measurement Using RTD

Power supply terminals

Input terminals (RTD Inputs)

Temperature Measurement Using TC

Thermocouple wires
Copper wires  or TC extension wires

& . &

Y 3
 j
Q9 0 a o g a Cj
' o+ |
s 0O OO0 0O ;_
DC voltage standard
Copper wires - '
pper wires — |- Thermocouple wires
VY
Bathe In crushed ice

to keep at 0°C.

Reference Junction Compensation for Thermocouple Input

must be equal.
[~ - = -] °°.
=) 2000000
“—T__?rf T
Decade resistance box

The resistance of three lead wires

As the temperature at the measurement terminal of the recorder is generally equal to
room temperature, a voltage is applied to the inside circuit to obtain the equivalent of

0°C. Therefore, when the measurement terminals are shorted (equivalent to 0°C at

detector tip in the reference table) the room temperature (equals the temperature at the

measurement terminal) is displayed. As a result, the recorder is measuring the

temperature of the input terminal and compensates this value. When calibrating the

recorder, the input voltage without subtracting the compensation voltage should be
applied ('~

e
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7:5 Recommended Replacement Periods for Consumable Parts

To maintain the reliability of this recorder and to allow this recorder to deliver
outstanding performance for a lon

g time, periodic replacement of consumable parts is
recommended.

The recommended replacement periods for consumable
table. The periods shown in this table assume that the recorder is operating at the

reference operating conditions. The periods to be applied to your recorder should be
determined in consideration of the actual operating conditions.

Replacement of the LCD muist be conducted by qualified Omezr A staff.

e wia's

parts are shown in the following

Item Replacement Period |  Part Name - Part Number { Remarks Quantity Used
Fuse 2 years | Fuse AI360EF . (250 V/500 mA time lag 1
LCD unit S years LCD module AI049VA 1

Note
mwwwwf«mm-ma

mwmummambwmammm
hours of continuous use). The spoed of degradation of the bri

judgment is subjective. The

replacement period.

Mvmw&;mmem;&ngmdiﬁmmdme

wwmwuhmkubmumuusdu.mmwmmmm
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- Chapter 8 TROUBLESHOOTING

8.1 Error Messages

8.1.1 Error Messages at Boot-up (Power-on)

Co ™

Cu>3f’° w2y

<
S(tf“')~

Error Message Description Countermg/uu
E001: MAIN ROM ERROR Main ROM failure Gonuast-your naagect Servico Conis.-
E101: MAIN RAM ERROR Main RAM failure Costactyournarest Servicr-Cemer,
E102: A/D ROM ERROR A/D ROM failure Contact-your yearesrService Comer.
E103: A/D RAM ERROR - A/D RAM failure Contact.yous hearest Scrvice Cenier,
E104: NV ERRORI Failure of main non-volatile memory. Conm”uz{rmmrc'e‘mler.
E105: NV ERROR2

Failure of al input A/D converter memories.

Ellx: A/D NV ERRx

Failure of A/D converter memory for channel x.

El12x: A/D ADJ ERRx

Failure of calibration data for A/D for channel x.

E130: MEMORY ERROR Acquisition memory failure. !
LOW BATTERY Low voltage of back-up battery. Contact.youk nearest Sexvice Center.
Ao 8-
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Error Message*

n\— \
Description

« & & —ewwes |

—
Countermeasure
E200: FD ERROR An error was detected on the floppy disk. Saving is Attempt saving on another floppy disk. If
aborted. ' 4 - the same message still appears, contact
i s’ 'S"I’; i€ &
E201: INSUFFICIENT DISK, ficient the f1 isk. fi
SPACE Insufficien, Space on the floppy disk ‘l]);lp;;d;m;:csmy iles or use another
E202: FD wrITE PROTECTED Floppy disk is write-protected, Release the Wwrite-protection or use
another floppy disk,
E203: NO DATA TO sAvE ‘l'hereucmdatalobesavedonmeﬂ(sppydisk. If use of the trigger is set 1o ON, attempt
saving afier the trigger is raised.
E210: FD REMOVED

*Floppy disk is ¢jected while being accessed,

-élwﬂleetrormdwemlgtelhesam:
Opemion_Donoteject floppy disk

E216: NO. OF FILES EXCEED
LIMIT

P —

v ] whdeulsbemg
‘Opcruiononaﬁ]corfommin_go(Uwﬂoppydisk 'hsengﬂoppydiskanduunpcﬂwsame_
wasultanptedwnghnoﬂoppydgkmemd. operation,
Ele:FORMA‘ITlNG FAILED -Faihneinformauingtheﬂ disk *Insert another ) disk and attempt 10
id fo:muit.lflbemmsagesﬁl_l
_'Operaﬁonmlﬁlewuumpledwidnﬂoppydisk *Jnsert a properly formatted floppy disk
wbknhunuyubemtmuedorfotmneaim mdmemptmeumopemion.
) . diffecent format, _ v ‘
Ezlz:wxn’r_momcmpm There is a write-protecteq file on the floppy disk which Gnngeﬁg;mibueoﬁheﬁle-tolﬁte-
NAME haslhesamenameastheonedecimzed. - enabled,
E214:NOFILE 'lhereuenoﬁleslobepfoc&csedonhﬂoppydisk." humaﬂoppydiskwhid:couuinsﬁlesT
’ , ’ beMsedandmemptdpsame
i T operation,
Thenunberolﬁi«exceedslhelimiuhacmbe

Created on a floppy disk.

Ddeteunnecamyﬁluorwmodu
floppy disk, Thesi attempt the same
operation.

E217: INvALID FILE NAME

File name was not entered or the inméentered is illegal,

Enter 2 proper file name,
E218: INVALID FILE FoRMAT The file attempted 20 be loaded is not 3 SET/SETUP Specify a SET/SETUP configuration file
: ' configuration file, T (suffix: .PNL or PNS), _
* This table shows the messages that are displayed when the message hnxuage Is set as English (ENG). “The corresponding messages in

Japanese are not covered in this manyaj,

8-2

For details on how 1o select the message language, see Section 6.6.
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8.1.3 Error Messages During Parameter Setting Operations

Error Message Description Countermeasure
EO001: SYNTAX ERROR There is an crror in the recorder hardware other than Contact y
the crrors listed below. SV A Grrgct

EQ02: VALUE OUT OF RANGE Value cntered is out of range. Enter a proper value.
E003: INCORRECT TIME Datc or time is set incorrectly. Enter 2 proper date and time.

SETTING .
EO04: INVALID CHANNEL A disabled channel is selccied. Select an enabled channel.

NUMBER

EOOS: INVALID PARAMETER

A wrong parameter is set via communication or when
loading a SET/SETUP configuration file.

Enter the correct parameter.

E020: INVALID SAMPLE MODE

Trigger-froe cannot be selected if the file configuration
is set so that multiple event files are created.

] totrigger-on or wigger-rotation.

Change the file configuration setting to
Create a single event file or set the mode

E021: NO EFFECTIVE
TRIGGERS

Even though trigger-on or trigger-rotation is selected,
all trigger types are set 10 OFF.

Set a trigger 1o ON.,

E040: (DELTA CH) <= (REF CH)

The channel number issizned as the reference channel
isequuwotmerlhandmofmeclmml(obe
compared for difference measurement (‘DELT").

Change the reference channel number.

E041: REF CH = SKIP

The reference channel number assigned in difference Releaselhesmseuingmmignmodwr
measurement is set (o be skipped. " |- channel as the reference channel,
E042: REF CH = D[ mreferenoechumelnmnberlssignedindifremme Changethehpuuypefromblonssign
measurement is a DI input channel. another channe! as the reference channel.
EO43:REFCH-SCALE.SQRT Scalingorsquuemotcwnmwn' is specified for the Releaseunseningo!scalingorsquare
reference channel number assigned in difference root computation or assign another
N measurerent. ’ channel as the reference channel.
EO45:SPANLOWER=UPPER m'naximmnmdminimmnlimiuofu:espanue . Correct the span setting so that the
’ equal. : maximum limit is greater than the
minimum,

E046: SCALE LOWER = UPPER

The upper and lower scale limits are equal.

Correct the scale setting so that the upper
scake limit is greater than the lower limit.

EO&:ALARMG!:SKIP

AlmnissetONforachanmlwhichisseuobe
skipped.

Release the SKIP setting or set the alarm
on another channel.

EO61: ALARM CH = DI

AlannissetONfonchannelwhoseinputile. Changétheinputtypeﬁomblotse(dxe
alarm on another channel,
E083: PARTIAL CH = SKIP Partial-extended display is set ON for a channel which ReleueunSKIPsetiingorsetmepmid-
is set to be skipped. extended display on another channel.
E084: PARTIAL CH = DI Partial-extended display is set ON for 1 channel whose Change the input type from DI or set the
7inputisDI. partial-extended display on another

E086: ZONE LOWER = UPPER

'l'heuppa-mdlowalimitsormedispuybandue
equal.

Correct the setting so that the lower limit
is less than the upper limit.

E087: ZONE LOWER > UPPER

'l'helowetlimitonhedi.sphybandisgxmermanme

upper limit.

Correct the setting so that the lower limit
is less than the upper limit.

E083: ZONE TOO NARROW

mdisplaybmdsctisnamwms%ofmeemire
‘display.

Correct the setting of the upper or lower
limit to increase the band 0 5% or
greater.

~—
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‘8.2 Troubleshooting Flow Chart .~ - = s

Nothing Is displayed.

Is the power switch on?

Does the switch work property? Turn on the power property

{see Section 3.1).

Connect properly (see Section 2.4).)

* Supply the power at the specified
voltage and frequency.
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* The reading error is large.
« The digital indication or trend trace (wavoform) is unstable,
« The trend trace (waveform) stays at 0 or 100%.

<

<

<

<

Does the Input
meet the specifications
(signal source resistance,
otc)?

YES

Are the span and
range settings correct?

YES

Is the input free of noise?

YES

is the Input wiring correct?
YES

Is the input wiring parallel
with other equipment?

YES

NO

YES

" Contact

ou'hmr Serd @
"

Chmgomowbmodmespodﬂctﬂons>
(soe Section 9.1).

Adjust the span and range
(see Section 4.1).

(.%pcnlo the Input wiring from the \
nolse source.

* Ground the recorder property.

« Ground the measuring object

-kwhtoihoTCfmmthmmnd

« Use shieided cable for Input.

« Correct the A/D integration frequency
{see Section 6.2.1).
Qhouulnputﬁmc(m Section 6.2.3

(Uu the cover for the input terminal.
« Protect the input terminal from wind
or fans.

* Keop the room temperature conmnt

k-m@ the input terminel. )

(wm correctly (see 2.3.1).
 Fix the terminai block property.

1 « Fasten the terminal screws.

- Insulate the RTD from ground.
Qbumt. replace the TC.

[ + Stop the TC burnout

! upoeubldowmubluneﬁonolothor

« Ground the recorder and other
oqubnnntdunumgfoundlnq

K parsiiel wiring. (Use a
doul

ble-slement TC, for instance.)

Set correctly (see Section 6.2.3).)
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Display and other functions do not work properly.

Is the input free of nolse?

YES

[

Contact yeucnearest Salset—
Service-Conter—

. ~
cus‘\'o ey Corv 2

|+ Separate the input and \
communication wiring from the noise
source.

« Ground the recorder properly.

+ Use shieided cables for Input and
communication wiring.

+ Insert an Isolation transformer Into
the power line.

*Insert a power line fiiter into the
power line.

« It an inductive load Is connected to
an slarm contact output, use a surge
suppresser on that line.
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Chapter 9 GENERAL SPECIFICATIONS

9.1 Input Specifications

Number of Inputs: Up to four channels (can be set up from one to four.)

Measurement Period: 125 ms

Input Types DCV: Direct Voltage input, £20 mV to 20 V range
TC:  Thermocouple
RTD: Resistance Temperature Detector
DI: Digital Input (contact or DC Voltage, TTL level)
DCA: Direct Current Input (using external shunt resistor (10 Q, 100 , 250 Q))

Measuring Range: selectable for each channel
Input type Range Measuring Range
DC voltage (DCV) 20mV -20.00 to 20.00 mV
60mV -60.00 10 60.00 mV
200 mV -200.0 02000 mV
2V -2.000 10 2.000 V
6V -6.000 t0 6.000 V
20V . <2000 V102000 V
Input type . Range Measuring Range °C Measuring Range °F
Thermocouple (TC) R*1 0.0° to 1760.0°C 32° 10 3200°F
st 0.0° to 1760.0°C 32° 10 3200°F -
B*1 0.0° 10 1820.0°C 32° 10 3308°F
K*1 -200.0° 10 1370.0°C -328° to 2498°F
E*l 200.0° to 800.0°C -328° 10 1472°F
I8 -200.0° to 1100.0°C -328° 10 2012°F
T*1 -200.0° 10 400.0°C -328°10 752°F
N*2 0.0° 10 1300.0°C 32° 10 2372°F
w*3 0.0° 10 2315.0°C 32° 10 4199°F
L*4 -200.0° 10 900.0°C -328° to 1652°F
U -200.0° 10 400.0°C -328° 10 752°F
nput type Range Measuring Range °C Measuring Range °F
Resistance temperature P1100*S -200.0° t0 600.0°C -328 10 1112°F
detector (RTD) JPL100*S -200.0° 10 550.0°C -328° 10 1022°F
CU1 10 CU6 (Cul0)|  -200.0° 10 300.0°C -328° 10 ST2°F
CU25 (Cu2s) -200.0° 10 300.0°C -328° 10 572°F
Input type Range Measuring Range
Event recording (D) DCV input Less than 2.4 V: off; 2.4 V or greater: on
’ Coatact input Contact on/joff

*1 R, 3, B, K, E, J, T: ANSL IEC 584, DIN IEC 584, JIS C 1602-1981
*2 N: Nicrosil-Nisil, IEC 584, DIN IEC 584
*3 W: W-5% Re/W-26% Re (Hoskine-Miz-€) g o\so \tw»w\\ ar C Arerwo oupla
*4 L: Fe-CuNi, DIN43710 alaa CAandin oS ON
U: Cu-CuNi, DIN43710  alwe  taewn & ‘F N
*5 Pt100: JIS C 1604-1989, IS C 1606-1989, IEC 751, DIN IEC 751
JPUL00: JIS C 1604-1981, JIS C 1606-1989



Sca!ing (Linear); Available for DCV, TC and RTD range
Scaling limits: -20000 to 20000
Decimal point: user selectable (should be specified when entering scale value) -
Engineering unit: user settable, up to 6 characters (alphanumeric and special characters)

Bl TV T ] IA‘UIIUUU_nA D‘pECIﬁcations T - . . ST e T 1

Diﬂ‘erential Computation: Between any two channels, howey
measuring channel number.

Available for DCV, TC, and RTD range; however, both channels must have the same
range, .

er reference channel number must be less than

Square Root: Available for DCV range
' Scaling limits: ~20000 t0 20000
Decimal point: user selectable
Engineering unit: user settable, up to 6 characters (alphanumeric and special characters)

Méasuring and Recording Accuracy:

recording operation.)
: Input Range - Measurement Accuracy (Digital Display) M;;‘t‘m“
i DCV 20mv- (0.2% of rdg + 3 digits) 10 uv
- s 60 mv +(0.2% of rdg + 2 digits) 10 v
' 200 mv 0.2% of rdg + 2 digits) _100pv
2V +(0.1% of rdg + 2 digits) 1mv
6V +(0:3% of 'dg + 3 digits) lmv
i 20V (0.3% of rdg + 2 digits) — 10mv
* TC R +0.15% of rdg + 1°C)
; ) - (excluding S .. However,
; ol - reference B R, S:$3.7°C a1 0° 10 100°C
R junction : £1.5°C a1 100° 10 300°C
[ compensation B: £2°C at 400° 10 600°C |
HE accuracy) securacy at less than 400°C is not guaranteed.
. K #0.15% of rdg + 0.7°C)
i' ' However, _
i [ H0.15% of rdg + 1°C) at 200° 10 -100°C
E +(0.15% of rdg + 0.5°C)
: ] +0.15% of rdg + 0.5°C)
T However, 0.1°C
: | 2(0.15% of rdg + 0.7°C) at -200° 10 -100°C
N H0.15% of rdg + 0.7°C)
W #0.15% of rdg + 1°C)
) L +0.15% of rdg +0.5°C)
u However, L
H0.15% of rdg + 0.7°C) at -200° 10 -100°C
RTD Pt100 0.15% of rdg + 0.3°C)
JPL100
Cul0 +04% of rdg + 1.0°C)
L(CULw Cues) '
Cu2s +03% of rdg + 0.5°C)
9-2 ReeAore—
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Avcuracy inCase of Scaling:
Accuracy during scaling (digits) =
measuring accuracy (digits) x multiplier + 2 digits (rounded up)
where the multiplier = scaling span digits / measuring span digits.
Example: Assuming that
*range: DCV6 Vv
* measuring span: 1.000 to 5.000 V
* scaling span: 0.000 to 2.000

Then,

Measuring accuracy =+(03% x5V +2 digits)
=1(0.015 V (15 digits] + 2)
=1 (17 digits)

Multiplier = 2000 digits (0.000 to 2.000) / 4000 digits (1.000 to 5.000 V)
=05
Accuracy during scaling = 17 digits x 0.5 + 2 = 1| digits (rounded up)

Maximum Allowabie Input Voltage:

Less than 2 VDC ranges and TC ranges: +10 VDC (cont.)
6 V10 20 VDC: 430 VDC (cont.)

Reference Junction Compensation; :
INT (internal compensation)/EXT (adding external voltage) selectable

Reference Junction Compensation Accuracy (above 0°C):
TypesR, S, B, W: +1°C .
TypesK,J,E, T, N.L, U: +0.5°C {when measured 0°C)

A/D Integration Time: AUTO: 20 ms (50 Hz) or 16.7 ms (60 Hz), selected automatically
50 Hz: 20 ms -
60 Hz: 16.7 ms

TC Burnout: On/off selectable

Bumout upscale/downscale selectable (common for all channels)
Normal: less than 2 kQ, burnout: 10 MQ or greater
- Detection current; approx. 100 nA

Filter: Signal damping (on/off selectable for each channel, in case of on: time constant
selectable from 2, 5, or 10 seconds for each channel).

M QUATDE



9.3 Display Specifications
Display Unit: - 5.5-inch TFT color LCD (320 x 240 pixels)

Maximum Resolution of Analog Display:
Waveform (trend graph) display:
Amplitude (vertical) axis: 280 pixels (97 mm)
Time axis (horizontal) axis: 180 pixels (62 mm)
Pixel pitch: 0.348 (vertical) mm x 0.348 (horizontal) mm

Analog Display Color:; Default: red for channel 1,
: channel 4

(The above colors as well as brown can be selected for each channel.)

green for channel 2, blue for channel 3, red-purple for

Waveform Span Rate: User-selectable from 1, 5, 10, 20, 30, and 60 min/div (6 divisions on full screen)

Digital Indication: Measured values (updated every second), engineering units (up to 6 characters), and tag
numbers (up to 7 characters)

‘Memory Status Indicator:

The memory status is displayed when sampling the event input signals and storing them
in an event file in the trigger mode,

Other Display Contents: Scale values (0 and 100%), hour:minute on grid, current time (year/month/date,
hour:minute:second), trip level, time-axis mark, alarm (ALM)
~ Data Referenéing Function:

By horizontally splittihg the waveform display area into two, current waveforms and
reference waveforms can be compared on both halves of the display.
Display Magnification/Reduction Function: - ' ) ' ]
. The time scale of the analog display can be magnified and reduced by selecting a time:
scale of 6, 18, or 30 minutes for the display area. .

LCD Saver Function: The LCD backlight automatically dims if no key is touched for a certain preset time
_(can be set from 1 to 60 minutes).

- Discrete Display: Span bandwidth: 5% or greater, set in increments of 1%.
Partial E‘xpanded Displéy:
Boundary of portion to be expanded/compressed: 1 to 99%
Bounda;y value: within the display span
9~4
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9.4 Data Saving Specifications

Storage Medium:

Saving Method:

Data Saving Period:

Event File Sampling Rate:

File Configuration:

Data Storage Time Span:

Other Files:

Event Recording:

3.5-inch floppy disk (2HD)
(1.2 or 1.44 MB format)

Copying of data from internal memory (1 MB) to floppy disk

Depends on the specified sampling rate (for the event file

) or the waveform span rate
(for a display data file).

Selectable from 125 ms, 250 ms, 500 ms,and 1 s,

Files can be created in the internal memory in the following combinations;
(a) 1 Event file + 1 display data file

(b) 16 Event files + 1 display data file

(c) 1 Event file only

In cases (a) and (b) above, ‘
Display data file (when using all four channels)

Waveform Span Rate (min/div) Storage Time Span

1 min Approx. 26 hours
S min Approx. 5 days
10 min Approx. 11 days
20 min Approx. 22 days
30 min Approx. 33 days
60 min Approx. 66 days

Event file (when using all four channels)

Sampling period Sampling time
125 ms Approx. 1 hour
250 ms Approx. 2.1 hours
500 ms Approx. 4.2 hours
1s Approx. 8.3 hours

Note: In case (b), each value in this table shows the total of sixteen event files.

In case (c) above,
Event file (when using all four channels)

Sampling period Sampling time
125 ms Approx. 4.1 min
250 ms Approx. 8.3 min
500 ms Approx. 16.6 min
1s Approx. 33.3 min

Configuration files (data set in the SET and SETUP modes), information file (event,
power failure, and alarm information)

An external contact, key on the recorder panel, or an alarm can be assigned as the
trigger to start saving data in an event file.

A pre-trigger function is available. (The trigger point is set in increments of 10% of the
memory size.)
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~ Hysteresis:

9.5 Alarm Function Specifications

Number of Aiarm Levels:

. Display:

Output Contacts:

~ Memory:

- Alarm Behavior (Relation

Up to four levels for each channel (high and low limits, differential high and low limits,
and rate-of-change limits on increase and decrease)

Interval time of rate-of-change alarms: measurement interval times 1 to 15 (common to
both increase and decrease)

Alarm stats (type) displayed in the digital value display area when an alarm occurs for
each channel, and common ALM indication

2, 4, or 6 points (optional)

The times of alarm occurrence/recovery, alarm types, etc. are stored in the memory.
(Up to fifty alarm events for all channels are stored.)

On (0.5% of span, effective for high and low limit alarms)/off switchable, common for

- all channels

with ACK Key): .

Non-hold type: Not affected by the ACK key.

Hold type: The alarm indication starts flashing when an alarm occurs. After the
ACK key is pressed, it stops flashing and the current alarm status is

Alarm indication otf —

displayed. _
Alarm on Alarm on . - ACK
. v
Alarm off —J AgK — Alarm oft - -
© Alarmindicationon | | Alam indication flashing | '
Alarm Indication off - b Alarm indication off —J —
) Non-hold Hold
Alarm on
Alarm off — AgK —
Alarm indication flashing :
Alarm indication on
Hold o

8-6
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9.6 General Specifications

Performance and Characteristics

Input Resistance: Approximately 10 MQ or more for DCV ranges of 2V or less and TC
Approximately 1 MQ for 6V and 20VDCV ranges

Input Source Resistance: DCV, TC: 2 kQ or less ' :
RTD: 10 Q or less for each wire (The resistance of all three wires must be equal.)

Input Bias Current: 10 nA or less (however, when burnout is specified for TC: 100 nA)

Maximum Common Mode Voltage:
250 Vrms AC (50/60 Hz)

~ Maximum Differential Noise Between Channels (50, 60 H2):
250 Vrms AC

Interference Between Channels: _ .
120 dB (Rg = 500 Q, the deviation when 30V is applied to another channel)

- Common Mode Rejection Ratio:
120 dB (50/60 Hz +0.1%, 500 Q imbalance between terminal and ground)

Normal Mode Rejection Ratio:
40 dB (50/60 Hz +0.1%)

Insulation Resistance:  Each terminal to ground terminal: 20 M2 or greater (at 500 VDC).

Dielectric Strength: - Power supply to ground terminal: 1500 VAC (50/60 Hz), 1 minute .
Contact output terminal to ground: 1500 VAC (50/60 Hz), 1 minute
Measuring input terminal to ground: 1000 VAC (50/60 Hz), 1 minute
Between measuring input terminals: 1000 VAC (50/60 Hz), 1 minute
Remote Control terminal to ground: 500 VDG, 1 minute

Conformance with EMC Standards (for VR104P standard panel-inounted model)
EMI ENS5011: Class A - ‘

EMS ENS50082-2 . _
IEC10004-2: - Electrostatic Discharge  $kV (Air) * Performance Criteria B
4 kV (Contact) :
- IEC1000-4-3: 80M-1000MHz 10 V/m e Performance Criteria A
IEC1000-4-4: AC power line 2 kV, others 1 kV Pesformance Criteria B
IEC1000-4-6: 0.15M-30MHz 10V . Performance Cmcm A
- (5% of range)
IEC1000-4-8: 50Hz 30A/m : Performance Criteria A
Construction
Mounting (Model VR104P);

Flush panel mounting (on a vertical plane), or horizontal side-by-side mounting
Mounting may be inclined up to +30°, rear below front (with horizon_tal base).

Allowable Panel Thickness (Model VR104P):

2t0 26 mm
Material: - Case: drawn steel, bezel: polycarbonate :
RS Lo A T S E P S EE R (e S A
Case Color: Model VR104P: Lamp black (Munsell 0.8Y2.5/0.4 or equivalent)

Model VR104D: Ice white (Munsell 6.6Y7.9/0.5 or equivalent)

*-%
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Model VR104D: 144 (W) X 1915 (H) x 326 (D) mm
Weight: Approximately 2.7 kgf

Power Supply

Rated Power Voltage: 100 to 240 VAC, automatically selected depending on the power supply voltage,

Usable Power Voltage Rénges:
90 to 132, 180 10 250 VAC

Rated Power Frequency: 50/60 Hz, switches need not be changed

TRy 13 AR
L T IR T

Power Consumption: mption : i | F

T ¢ sumptio Power Supply Voltage [ When LCD Saver On Cl:'o?;nal Opermg Maximum Consumption z

# % 100 V AC Approx. 25 VA Approx. 30 VA Approx. 60 VA &

g 240V AC Approx. 35 VA Approx. 40 VA Approx. 70 VA =
=2

Normal Operating Conditions
 Power Voltage; %010 132, 180 0 250 VAC

e S e
IR A F I
A W

Power Frequency: S0 Hz £2%, 60 Hz +2%
Ambient Temperature: 0to 50°C (5 to 40°C when ﬁsing floppy disk)

R Ambient Humidity: 2010 80% RH (at 5 10 40°C)

Vibration: -10t0 60 Hz, 0.2 m/s? or less
Shock: - v Not permissible }
MagneticField: 400 Am or jess (DC and 50, 60 Hz)
Noise: ~ = . Normal mode (50, 60 Hz): o
DCV Peak value including signal must not be greater than 1.2 times the measured
range. :
TC  Peak value mcludmg signal must not be greater than 1.2 times the measured
mv. - S et .

RTD 50mVoriess -
Common Mode (50, 60 Hz): 250 Vrms AC or less for all ranges
. Maximum Differential Noise Between Channels (50, 60 Hz): 250 Vrms AC or less

Operating Position: Can be inclined up to 30° forward or backward.

Warm-up Time: At least 30 minutes after power on

Effect of Operating Conditions

Effect of Ambient Temperature: - o
Within £(0.1% of rdg + 1 digit) for ambient temperature variation of 10°C (excluding
RJC-error)

Effect of Power Supply:

Effect of variation in power supply voltage within 90 to 132 and 180 to 250 VAC:
within 11 digit ‘
Effect of rated power frequency vanatlon of ilO% within $(0.1% of rdg + 1 dxglt) .

et £

Effect of Magnetic Fiel(i: Etfect of AC (50160 Hz) or:DC. 400 A/m ﬁcld within i(O 1% of rdg + 10 dlglt)

g8 . (i




Effect of Input Source Resistance:

Effect of input source resistance variation of +1 kQ:
(1) DCV range:
 Ranges less than 2 V: within 10 pV
Ranges more than 6 V: within —0.1% of rdg

(2) TC range: within £10 1V (100 uV when TC burnout upscale/downscale function is
set)

(3) RTD range: ,
* Effect of variation of 10 Q for each wire (resistance of three wires must be equal):
within £ (0.1% of rdg + 1 digit)
« Effect of difference between three wires: approx. 0.1°C of rdg for each 40 mQ

Effect of Operating Position:

Vibration:

Within £(0.1% of rdg + 1 digit) within 30° forward/backward

Effect when sine-wave motion of frequency 10 to 60 Hz and acceleration of 0.02G is
applied to the instrument in the direction of each of the three axes for two hours:
Within £(0.1% of rdg + 1 digit)

Transport and Storage Conditions

The transportation and storage conditions are specified below, including during
shipment, start of service, storage, and when this instrument is temporarily taken out of
service.

Temperature: ~25t060°C
Humidity: 5 t0 95% RH (no condensation)
Vibration: 10 to 50 Hz, 4.9 m/s® or less
Shock: 392 m/s* (40G) or less (inside package as shipped from factory)
Other Specifications .
Clock: With calendar function (Western calendar)
Accuracy: +100 PPM, not including error due to turning on/off power
Memory Backup: Built-in lithium battery preserves parameters set. Life is approximately ten years at ‘
room temperature. A “low voltage” alarm is displayed at the bottom of the screen
prompting the user to replace the battery.
The measured values are stored in the flash memory, and thus the backup time is not
limited.
~ Safety and EMI Standards
Safety standards: Based on CSA1010, IEC1010
Approved by CSA 142 and conforming to IEC 348
. 'EMI standards: Based on EN55011 Group 1 Class A
- EMS standards: Based on EN50082-2
BT '9-9
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VR104P (Panel--mountlng Model)
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VH1U4D (Desk-top Model)

Unit: mm

144 : 20 237 89
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Note
The dimensiona) ml«mceuﬂ%unleso«berwmspeciﬁed. (However, the tolerance for dimensions less than 10 mmis 10.3
mm.)
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APPENDIX

Appendix 1 Parameters and Initial Settings

Parameters in SET Mode
Setting Parameters Available Settings Remarks
RANGE MODE VOLT 20mV 60mV 200mV | 2V DC voltage input
6V, 20V
TC S B K Thermocouple input
E J N
w L '
RTD {er IPT Resistance temperature detecior input
DI LEVL CONT LEVL: voltage input; CONT: contact input
DELT Differential computation
sCL VOLT | TC RTD Scaling
SQRT 20mV 60mV 200mV | 2V Computing the square root of measured daa
, 6V 20V
SKIP Skips a channel
ALARM | LEVEL 1 2 3 4 Alamn level
ALARM ON OFF Alarm detection on/off
TYPE H L h 1 Types h and | can only be selected for a
R r differential computation channel.
VALUE Alarm setpoint
RELAY ON OFF Output relay onjoff
RELAY No. 101-I06 Relay number o be assigned for output
UNIT Engineering unit
TIME/DIY 1 5 10 20 ‘Waveform span rate
30 60
CLOCK Date and time
copPY Copies the settings of a channel
AUX ZONE Discrete (zone) display
PART PART ON OFF Partial extended display
EXPANDED FROM %
BOUNDARY Boundary value
TAG Tag number (up 10 seven characters)
FD Format 12M | 14am Formatting type
TRIP LEVEL 1 2 Trip level number (1 or 2)
SET ON | OFF To be drawn/hot 10 be drawn
POS 0-100 Trip level (%)
FILE MSG Comment (up to thirty-two characters)
FILE_NAME DATE | SET Daic (automatic seqting) or user-specified
FILE E Event file
FILE_D Display data file

Appasl
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Setting Parameters Available Settings " Remarks
AUX LCD LIGHT Olwols LCD brightness
SAVER OFF | ON Owoff of saver
SAVER TIME 01 02 -1 05 10 Timer setting for saver
30 60
ummr{,foav INIT OK YES NO Initializes the data memory
FD_SET | LOAD Loads (reads) 2 SET configuration fi
SAVE Saves the SET configuration file
DEL Deletes a SET configuration file
INIT ‘Formats  floppy disk

B i



Parameters in SETUP Mode

Setting Parameters Available Settings Remarks
ALARM | REFLASH ON OFF Reflashing alarm
AND NONE | 101 101102 | 101103 | Logic of alarms by output relay: AND or OR
101-104 | 101105 | 101-106
ALARM ENERG | DE_EN Relay action: energized or de-energized when alarm occurs
RLY NONHOLD { HOLD Alarm action of relay: hold o non-hold
IND NONHOLD | HOLD Alarm action of ALM indication: hold or non-hold
R_TIME OlwolS Sampling interval for raie-of change alarms on increase
_TIME 011015 Sampling interval for rate-of change alarms on decrease
ALM_HYS ON OFF Alarm hysteresis
INTG S0z 60Hz AUTO Integration frequency of input A/D converter
B.OUT | B.OUT upP DOWN Bumout upscale/downscale
B.OUT ON OFF On/off (to be set for each channel)
RIC RIC ANT | EXT wmmm(mumhmm
(EXT voltage) | Compensation voltage '
FILTR | FILT OFF |2 ss 10s Input filter (10 be set for each channel)
COLOR | BACKGROUND WHT | BLK Background color
COLOR RED | GRN | BLU = | BRN | Display coloc for each channcl
_ -PRP '
TEMP | TEMPUNIT °C °F Temperature unit
INIT INIT NOo | YES Initializes the settings
MEMORY | DATA El+D | El6+D | El File configuration
RATE 25ms | 250ms | 500ms | Is Sampling period
MODE FREE | TRIG | ROTATE Sample mode
PRETRIG 0 10 20 30 Pre-trigger data area
40 50 60 70
80 % 100
TRIG KEY ON OFF Enables/disables manual trigger
TRIG EXT ON OFF Enables/disables extemnal trigger
TRIG.ALM ON OFF Enables/disables alarm trigger
AUX CH_QTY 1 2 3 4 Number of channels t0 be used
CH/TAG CcH TAG Activate/inactivate tag number display
MSG LANG JPN ENG Message language selection: Japanese or English
MEMORY ALM 1h 2h Sh 10h ﬁmﬁfaremtininsdmunﬁlmory_full
20n 50h 100k -
PASSWORD | OFF ON D_emmin«wheqmmat_mpaswd
PASS NO. 010 9999 Password number

App: =3
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Setting Parameters Available Settings Remarks
FD_SET | LOAD Loads (reads) a SETUP configuration file
SAVE Saves the SETUP configuration file
DEL . Deletes a SETUP configuration file
OPT* CoMM ADDRESS | 011016 Specifies the address
B.RATE | 1200 2400 4800 9600 Baud rate
19200
D.LEN Toit 8bit Data length
PARITY | ODD EVEN | NONE Parity bit
STOPBIT | 1 2 Stop bit length
END END&INIT. DATA ABORT | STORE End of setup
* The OPT parameters are displayed when the optional communication function is installed,

App:—4-




Initial Setting Values

SET Mode
Range RANGE VOLT (-2.000 to 2.000 V)
Alarm ALARM OFF
Engineering unit UNIT Blanks
Wavefon span rate TIME/DIV 30 min
Discrete display ZONE 010 100%
Partial extended display PART OFF
Tag number TAG Blanks
Floppy disk format FORMAT 1.44M
Trip level TRIP SET OFF
File name (automatic or user-specified) FILE_NAME DATE
LCD brightness LIGHT 8
LCD saver SAVER OFF
- SETUP Mode

Reflashing alarm REFLASH= OFF
Alarm output relay logic: AND/OR AND= NONE (OR)
Alarm output relay: energized/de-energized when alarm occurs | ALARM= ENERG (energized on alarm)
Alarm output relay behavior: hold/non-hold RLY= NONHOLD
ALM indication behavior: hold/non-hold IND= NONHOLD
Sampling interval for rate-of-change alarms on increase R TIME= N}
Sampling interval for rate-of-change alarms on r TIME= 01
Alarm hysieresis . ALM HYS= ON (approx. 0.5% of span)
Input A/D converter integration frequency INTG= AUTO
TC burrout upscale/downscale B.OUT= up .
On/off of TC burnout upscale/downscale B.OUT= OFF (all channels)
Reference junction compensation RIC= INT (all channels)
Input filter FILT= GFF (all channels)
Background color BACKGROUND= WHT (white)
Display color COLOR= 1 = red; 2 = green; 2 = blue; 4 = magenta
Temperature unit TEMPUNIT= °C
File configuration DATA= E14D (one event file and display data file each)

- Sampling period SAMPLE RATE= 1s
Sampie mode SAMPLE MODE= FREE -
Number of channels CH_QTY= 4
Tag number display CH/TAG= CH (tag number dispiay: inactive)
Message language MSG LANG= ENG (English)
Memory end (relay contact output) timer MEMORY ALM= ‘th
Use of password PASSWORD= OFF

XIaN3ddv



\wpTitua « waia rormats of Parameter List File and Information File' ==

 Data Format of Parameter List File

The parameter list file is an ASCI] text file which lists the parameters in the format as
shown below and can be viewed and edited on the CRT screen of a PC.

Example of Parameter List File (ASCII Text File)

*EF Lisl wwe Mar.01.96 01:27:23

TIME/DIV : 1min

RANGE . LOWER UPPER SCALE LOWER UPPER UNIT

CH
1 Type R(SCALE) 0.0 1760.0 ¢ 30.00 100.00 g
2 2v - 2.000 2.000v
3 2V(DELTA 2 CH) .- 2.000 2.000v
4 20V(SQRT) - 20.00 20.00v 50.00 100.00 ws
CH ALARM1 RLY  ALARM2 RLY  ALARM3 RLY  ALARM4 RLY
1 r 700.0 03 . . ’
2 H 2,000 R 2,000 04
3 H 2.000 H 2.000 05
4 i ’ L 60.00 01
"CH TAG No. ZONE(%) PARTIAL
1 2 10-100 50% . 350.0g
2 BB 0-80 70% 1.500v
3 cc 0-100 20% - 1.500v
4 DD 0-60 .
TRIP LEVEL SET POS
1 ON 70%

2 ON 100%

MESSAGE : YOKOGAWA
"7 FILE_NAME : DATE
FD_FORMAT : 1.44MB

1.cp _
LIGHT SAVER SAVER TIME
08 OFF 60min

¥** Setup List *wx=

- . ’ . . _ —— .

REFLASH AND ALARM RLY IND R_TIME r_TIME ALM_HYS
OFF NONE ENERG NONHOLD HOLD 01 01 ON
CH B.OUT - RJC FILTR COLOR

1 OFF INT OFF RED

2 OFF INT OFF GRN

3 OFF INT OFF BLY

4 OFF INT OFF PRP

INTG B.OUT BACKGROUND TEMPUNIT

AUTO " up _ WHT o C

MEMORY

DATA RATE MODE PRE-TRIG TRIG KEY TRIG EXT TRIG ALM
E16+D 1.25ms TRIG 90% ON OFF OFF
CH/TAG ~ MSG LANG MEMORY ALM PASSWORD )

CH ENG 1h OFF
COMM

ADDRESS B.RATE D.LEN PARITY STOP BIT

01 9600 8bit EVEN 1 =




Jata Format of Information File

Time-axis Mark Information

Header line

[Helv[e]rfeln]

Information lines

The following format is repeated as many times as the number of time-axis marks
* written, for up to the thirty-two most recent marks. -

123456789101 121314151617 181920212223 242526 27202930 31 32 33 4 35

e[ \DI el o TT] LLolsl el [ Ta ] I'I'I=ISISI=I°I°‘|°'W

" Time-axis mark number *1 Data number at Date at the mark Thme at the mark
the time on the mark (when the mark was written) (when the mark was written)
(loft adjusted)

*1 Time-axis mark aumber: E01 to E32
Example of stored data

*EVENT

(E01) 5140 +95/11/24 16:25:10

(E02) 5176 +95/11/24 16:25:45

(E03) 5348 £95/11/24 16:28:38

(E04) 5700 .95/11/24 16:34:29

. Power Failure Information

Header line

[*[~e[c[o]v[e]R]w]u]

Information lines

The following format is repeated as many times as the number of power failures that
occurred, for up to the ten most recent power failures.

12345678 9101112131415161718192021222324252627 2829303132334

Lﬂlll)llzlllllllIII|H°H|=IHHI=JII°[°W

Pmﬂunm«q Dlaphy-dahmmb« Duh-honpomr Thnmnpow
when power fallure occurred fallure occurred fallure occurred
(et adjusted)

00n0ENA0NNBA00A00S0

Date of recovery from power failure Thmdneomﬁmpmblun

. *2 Power failure number: DO1 uoDlOfordlsphydauﬁle
EO1 to E10 for event file (notstoredwhmﬂmmmduplemmﬁla)
DuorEﬂwhenmestoreddmuelost

" Example of stored dam
*RECOVER _ ’
(DO1) 2001 »95/11/24 11:55:00,95/11/24 12:00:00
(D02) 3001 +95/11/24 12:55:00,95/11/24 13:00:00
(E0O1) 4000 £95/11/24 11:55:10,95/11/24 11:59:58
(E02) 6002 ,95/11/24 12:55:10,95/11/24 12:59:58

App. - 7
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Header line _ Q
1234546 7%

AL A R[]

- Information lines

The following format is repeated as many times as the alarm occutred, for up to the fifty
most recent alarms.

12345678 91011121314‘1516171.1920212223242526272029303132333435

L(II"I'I)‘I CCONER II-IHIZI.I'ISI'I°I°I'I°I{I [t[e]:[e[e]: o ]
Ahfmn;lnbor% ng“"m A:n;po gbchvhvondam g'ﬂlmuh'onlhm

on which alarm and i occurred occurred
occurred *4 level number *s

33730394041420“4546040495051525354

 CELEEl R FRLREE R

s

Date of recovery from Time of recovery from
slam alarm

*2 Alarm number: AO1 to A50 ' '
‘3'Tagnmberusedirmudofmechumlnmnbaifmeugnumberdisphyislcu've.
*4 Alarm types: H, L, h, LR, r

- Example of stored data
*ALARM ' : T
(A01l) cCH3 «H1,95/712/20 16:57:50,95/12/20 16:57:54
. {(A02) CcH4 - +L2,95/12/20 16:58:10,95/12/20 16:58:29
~ (A03) CH1 +R2,95/12/20 17:03:09,95/12/20 17:03:37
(A04) cH3 +K1,95/12/20 17:03:29,95/12/20 17:03:33




allowable input voltage

burnout
common-mode rejection ratio

common-mode voltage

dead band

DI

dielectric strength

EMI
error

hysteresis

input resistance

input source resistance
ISO
LCD

10ise

tormal mode rejection ratio

ormal mode voltage

eference junction

*ference junction compensation

flash
sistance temperatyre detector

solution

The maximum input voltage that can be applied to the input terminals

Failure of 3 device due to excessive heat

The ability of an amplifier to cancel a common-mode voltage

In static characteristics, the range through which an input signal can be varied
without initiating an observable change in the output signal

Digital Input (contact & voltage level)

Any dis epancy between a measured quantity, set-point, or rated value and the
ideal value of the measured signal

An abbreviation for International Organization for Standardization

An abbreviation for Liquid Crystal Display

An unwanted disturbance superimposed upon an indicated or supplied valye
which obscures its information content

Function to indicate repeating alarm occurrences among a group of alarms
sharing the same output relay

A detector for measuring temperatures with a change in electrical resistance
thatis a known function of temperature

The minimum detectable change of some variables in a measurement system,
Or a minimum change in a supplied quantity that can be set -

XIGN3IddY



RS-422-A The EIA (Electronics Industries Association) approved standard, which

established the requirements for serial comrmunications between computers

scaling Recording of an input in terms of the engineering variable

shunt resistor Resistor used at the input terminal to convert a current into a voltage

step response The behavior of a system when its input signal is zero before a certain time and
is equal to a non-zero value after this time

TFT An abbreviation for Thin Film Transistor

thermocouple A pafr of dissimilar conductors joined at two points so that an electromotive
force is developed by the thermoelectric effect when the junctions are at
different temperatures

TTL - An abbreviation for Transistor/Transistor Logic

warm-up time ‘ The time (after power tumn-on) required before its rated performance

' characteristics apply '
e App:-10 o ‘ L
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