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Symbol Definitions

The following table lists those symbols used in this document to denote certain conditions.

Symbol

Definition

A

Ay
AN
. A

,
L
-

3 I D D B |

This CAUTION symbol on the equipment refers the user to the Product Manual for
additional information. This symbol appears next to required information in the manual.

WARNING: risk of electrical shock. This symbol warns the user of a potential shock
hazard where HAZARDOUS LIVE voltages greater than 30 Vrms, 42.4 Vpeak, or 60
VDC may be accessible.

ATTENTION, Electrostatic Discharge (ESD) hazards. Observe precautions for
handling electrostatic sensitive devices

Protective Earth (PE) terminal. Provided for connection of the protective earth (green
or green/yellow) supply system conductor.

Functional earth terminal. Used for non-safety purposes such as noise immunity
improvement. NOTE: This connection shall be bonded to protective earth at the
source of supply in accordance with national local electrical code requirements.

Earth Ground. Functional earth connection. NOTE: This connection shall be bonded to
Protective earth at the source of supply in accordance with national and local electrical
code requirements.

Chassis Ground. Identifies a connection to the chassis or frame of the equipment shall
be bonded to Protective Earth at the source of supply in accordance with national and
local electrical code requirements.
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1. Overview

1.1 Introduction

Function

CE Con

The DR4500A Truline Recorder is a one to four-channel microprocessor-based circular chart recorder. Its
"one-pen" stylus printhead produces up to four analog traces and prints alphanumeric chart data on a blank
heat-sensitive chart. All four traces share the same time line reference which the Truline prints. This
eliminates the error caused by pen alignment offsets in conventional pen designs. Since the Truline prints
the chart and generates the analog traces at the same time, there is no error due to variations in chart size
caused by changes in temperature and humidity.

In addition to printing chart records, the Truline recorder alternately displays process variable values for all
channels in the selected engineering units.

Models with up to four input channels accept inputs from any one of a variety of sensors or transmitters
within the configurable range limits.

The Truline is also available with one or two independent digital controllers and setpoint programmers.

formity (Europe)

Indicated models of this product are in conformity with the protection requirements of the following
European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC
Directive. Conformity of this product with any other “CE Mark” Directive(s) shall not be assumed.

Deviation from the installation conditions specified in this manual, and the special conditions for CE
conformity in Subsection 2.1, may invalidate this product’s conformity with the Low Voltage and EMC
Directives.

ﬂ ATTENTION
The emission limits of EN 61326 are designed to provide reasonable protection against
harmful interference when this equipment is operated in an industrial environment. Operation
of this equipment in a residential area may cause harmful interference. This equipment
generates, uses, and can radiate radio frequency energy and may cause interference to radio
and television reception when the equipment is used closer than 30 meters (98 feet) to the
antenna(e). In special cases, when highly susceptible apparatus is used in close proximity, the
user may have to employ additional mitigating measures to further reduce the electromagnetic
emissions of this equipment.

Microprocessor controlled recording and printing

Both the chart and printhead are driven by stepper motors controlled by the microprocessor with
configurable chart speed through the keypad.

You can configure various "printed" chart data such as range marking in engineering units, digital values
for process variables, and trace identification. This data plus printed time lines and engineering units of
scale eliminate the need to maintain an inventory of a variety of preprinted charts.

The Truline recorder uses a dot fill technique from a microprocessor algorithm to produce a continuous
analog trace of a process variable.

Release L
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Digital controller

The DR4500A recorder controller includes an integral microprocessor-based, single or dual loop PID
controller with optional setpoint program. A variety of output types, including a duplex variation for heat
cool applications, lets you select the output that is right for your final control element. Accutune II lets you
automatically tune your loops.

You can configure the control action as On-Off, PID-A, PID-B, PD with manual reset, or Three Position
Step. English language prompts guide you through the entry of all the controller's configurable parameters.

Construction

The DR4500A recorder is housed in a molded case which can be panel or surface mounted. A glass or
acrylic windowed door (A UL and FM approved NEMA4X door is also available )protects the internal
components while allowing easy access to the chart and operator interface. An optional external keypad
that allows operator selections without opening the door is available.

Circuitry is partitioned on printed circuit boards for ease of service.

Power, input, and output wiring connect to terminations inside the case. Knockouts in the sides and bottom
of the case accept conduit connections for convenient wire entry.

2 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual Release L
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1.2 Operator Interface

Operator interface

Figure 1-1 shows the operator interface and defines the displays and indicators. The function of the keys is

described in Table 1-1.

Indicates temperature units of PV

PV displayed is for channel
1,2,3,or4

Alarm condition exists for
alarm 1 or 2, when lit. i

Upper Display - six characters

® Normal operation - Displays process
variable (PV) for selected channels.

® Configuration mode - Displays selection or
parameter value.

Indicates controller mode: Keypad /
® MAN = Manual Key functions
® A = Automatic

ALM
12 v FC Vv

¥ \
MA
LOWR || MAN
o s T =, 72 85 2 v
Remote set point or |

2nd set point is active, RSP D,I:I I:”:I I:":I [":“:I

when lit. Blinks when
2nd setpoint or remote out

'S I

Ts)Alv=

J

setpoint is attained

through remote switch

Control relay 1 or 2 is
ON, when lit.

Lower Display - eight characters

* Normal operation - Displays selectable
operating parameters and values. Indicates
diagnostic error messages, alarm condition
for alarms 3-6, Accutune.in progress

» Configuration mode - Displays function
group and parameters.

Bargraph - deviation (+10% of span)

® Center green bar indicates PV is within
+1% of control setpoint.

® Next small bar will light if PV is between
1% but less than £2% in deviation.

®|f PV is equal to or greater than £10%
deviation, the green bar plus all ten small
green bars will light.

Figure 1-1 Operator Interface
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Key functions

Table 1-1 shows each key on the operator interface and defines its function.

Table 1-1 Function of Keys

Key Function
SET o Places the controller in the Configuration Set Up group select mode. Sequentially
UP displays Set Up groups and allows the FUNC key to display individual functions in

each Set Up group.

FUNC ¢ Used in conjunction with the SET UP key to select the individual functions of a
selected Configuration Set Up group.

o Used to toggle between SP1 and SP2.

¢ Used during field calibration procedure.

LOWR o Selects an operating parameter to be shown in the lower display:
DISP

ouT = OQutput Value (estimated motor position for 3 Position Step)

SP = Local Setpoint 1

SPN = Current setpoint for setpoint rate applications

2SP = Local Setpoint 2

RSP = Remote Setpoint

1IN = Input 1 (if Loop 1 is a derived PV)

2IN = Input2

3IN = Input3

4IN = Input4

DEV = Deviation

EU = PV Engineering Units

RH = % RH Value

PIDSETX = Tuning Parameter Set X=1 or 2

RAMP = Minutes remaining in Setpoint Ramp

#RA = Minutes remaining in SP Prog Ramp

#SK = Minutes remaining in SP Prog Soak

RECYC = Number of recycles left in SP Program

‘El 0.00= Time remaining in Timer function

8 0.00=Time elapsed in Timer function
TUNEXxXXX = Accutune Il indicator. x =1 or 2

ATTENTION The lower display can be configured to scroll through the operating

parameters.
MAN ¢ Alternately selects:
AUTO AUTO Lower display automatically displays setpoint value in engineering units.
MAN  Lower display automatically indicates output in %.
CHART e Used to stop printing operation and move pen to outer limit for chart change.
Display will revert to date and time.
RUN o Alternate action switch initiates or holds the Setpoint Ramp or Setpoint Program.
HOLD

¢ In configuration mode, restores the original value or selection if you do not want to
enter a change you are making to a parameter.

A ¢ Increases the setpoint, output, or configuration values displayed.
v o Decreases the setpoint, output, or configuration values displayed.
4 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual Release L
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1.3 Set-up Tasks

Major set-up tasks

As shown in Figure 1-2, there are four major tasks that you must complete to "Set Up" the DR4500A
recorder for operation. For easy reference the section numbers for each task are shown.

START

1. Determine your recorder's
hardware components and See Section 2
software functions

2. Mount the recorder flush in
a panel, or on the surface See Section 2
of a panel or a wall

3. Connect the power and

input/output wiring. See Section 2

4. Follow the simple keystroke
sequences and English
language prompts to See Sections 3 & 4
"configure" the functional
characteristics of your
recorder.

Ready for
Operatio

For Model DR45AR, also see Appendix A

21402

Figure 1-2 Set-up Tasks
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2. Installation

2.1 Overview

Introduction

Installation of the DR4500A Recorder consists of mounting and wiring the recorder according to the
instructions given in this section.

Read the preinstallation information, check the model number interpretation and become familiar with your
model selections, then proceed with installation.

What’s in this section?

This section contains the following information:

Topic See Page
21 Overview 7
2.2 Model Number Interpretation 13
2.3 Mounting Considerations and Overall Dimensions 16
2.4 Mounting Methods 17
2.5 Wiring Prerequisites 27
2.6 Input Wiring Procedures 29
2.7 Output Wiring Procedures 39
2.8 Option Wiring Procedures 45
29 Lockout Switch Configuration 54

Pre-installation information

If the recorder has not been removed from its shipping carton, inspect the carton for damage and remove
the recorder. Inspect the unit for any obvious shipping damage and report any damage due to transit to the
carrier.

Make sure a bag containing mounting hardware is included in the carton with the recorder.

Check that the model number shown on the chart plate agrees with what you have ordered.

CE Conformity special conditions (Europe)

Braid shielded twisted pair cables are required for all Analog 1/O, Process Variable, RTD, Thermocouple,
dc millivolt, low level signal, 4-20 mA, and relay output circuits. Supplementary bonding of the recorder
enclosure to a local ground, using a 3/4” braided copper conductor, is required. Ferrite suppression filters
and capacitor filters (see Subsection 2.5 for Wiring Prerequisites) shall be installed on all cables connected
to the recorder/controller.

Refer to document 57-52-05-01, How to Apply Digital Instrumentation in Severe Electrical Noise
Environments, for additional installation guidance.
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Operating limits and condensed specifications

We recommend that you review and adhere to the operating limits listed in Table 2-1 when you install your

recorder.

Table 2-1 Operating Limits and Condensed Specifications

Condition

Specifications

Ambient Temperature

32 °F to 131 °F (0 °C to 55 °C)

Relative Humidity

5 % t0 90 % RH at 40 °C (104 °F)

Vibration
Frequency 0 to 200 Hz
Acceleration 0.2g
Mechanical Shock
Acceleration 5¢
Duration 30 ms
Power 102 Vac to 132 Vac 50/60 Hz
204 Vac to 264 Vac 50/60 Hz

Power Consumption

20 VA maximum

Digital Indication
Accuracy

1 digit

Minimum Input Span

Range is fully configurable with span limitation of the operating range selected.

Input Impedance

4-20 mA dc: 250 ohms
0-10 Vdc: 200K ohms
All others: 10 Megohms

Source Impedance

RTD: 100 ohms per lead maximum

Sampling Rate

Each input sampled 3 times a second (1 or 2 inputs); 3 times in 2 seconds (3 or 4
inputs).

Input Filter

Software: Single pole low pass section with selectable time constants (off to 120
seconds).

Digital Displays

Vacuum fluorescent, alphanumeric.

A six-digit display dedicated to the process variable.

Alternate information displayed during configuration mode.

An eight-digit display shows key selected operating parameters. Also provides
guidance during configuration.

Indicators

Channel PV display (CHN 1, 2, 3, or 4)

Alarm status (ALM 1, 2)

Controller Output (OUT 1, 2)

Remote Setpoint (RSP)

Temperature unit (F or C) or Engineering Units
Controller's mode (A or MAN)

Deviation Bargraph

21 segment, color coded deviation bargraph:
Green (large) = On Control
Green (small) = Deviation to + 10 % of PV

Controller Modes of
Operation

Manual Operation
Automatic with local setpoint
Automatic with remote setpoint

Transmitter Supply
Voltage

22 Vdc to 26 Vdc at input terminals (50 mA dc at 24 Vdc)

8 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual
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Condition

Specifications

Controller Output1
(Optional)

o On-Off or Time Proportional
One SPST electromechanical relay. Control action can be set for direct or reverse;
N.O. or N.C. contact selectable.

o On-Off Duplex or Time Proportional Duplex
Two SPST electromechanical relays. Control action can be set for direct or reverse;
N.O. or N.C. contact selectable.

e Current Proportional
21 mA dc maximum into a negative or positive grounded or non-grounded load of 0
to 1000 ohms. Output range can be set between 4 and 20 mA, and as direct or
reverse action.
Resolution: 10 bits
Accuracy: 0.5 % full scale
FM Approved Output (optional)

o Position Proportional and Three Position Step
Two SPST electromechanical relays operate motor having a 100 ohm to 1000 ohm
slidewire.

o Current/Time Duplex and Time/Current Duplex
Variation of time proportional duplex for Heat/Cool applications. Time proportional
output (heat or cool) is a SPST electromechanical relay. Current proportional output
(heat or cool) is a 4-20 mA signal that can be fed into a negative or positive
grounded load of 0 to 1000 ohms and is operational over 50 % of range or the
entire range.
Time Proportional Relay Resolution: 4.4 mSec
Relay Contact Ratings:
Resistive Load: 5 A @ 120 Vac, 2.5 A @ 240 Vac
Inductive Load: 50 VA @ 120 Vac or 240 Vac
Cycle Time: 1 second to 120 seconds
Current Proportional:
Resolution: 10 bits
Accuracy: 0.5 % full scale

Auxiliary Output
(Optional)

21 mA dc maximum into a negative or positive grounded load of 0 to 1000 ochms. The
range can be set between 0 to 21 mA. It can be configured to represent any one of 12
control parameters.

Resolution: 12 bits over 0 to 21 mA

Accuracy: 0.2 % of full scale

Temperature Stability: 0.03 % F.S./°C

Release L
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Types of Input Range Reference Accuracy Temp Stability +
Actuations’ o . +o +o Degrees Error Per 1
F c *°F x°C Degree AT
Thermocouples3 105 to 3300 41 to 1816
B 105 to 150 41 to 66 42.00 23.00 2.00
150 to 500 66 to 260 14.00 7.70 2.00
500 to 1000 260 to 538 3.00 1.70 0.50
1000 to 3300 538 to 1815 1.50 0.80 0.20
E —454 to 1832 —-270 to 1000
—454 to —202 —270 to —130 18.00 10.00 0.70
—202 to 1832 —130 to 1000 1.00 0.55 0.35
E (low) -200 to 1100 -129 to 593 0.50 0.30 0.20
J 0 to 1600 -18 to 871 0.40 0.22 0.06
J (low) 20 to 770 -7 to 410 0.20 0.1 0.04
K -320 to 2500 -196 to 1371
-320to 0 —-196 to -18 1.25 0.70 0.18
0 to 2500 —18 to 1371 0.60 0.35 0.09
K (low) —20 to 1000 —29 to 538 0.30 0.16 0.05
NNM (Ni Ni Moly) 32 to 2500 0 to 1371
32 to 500 0 to 260 0.75 0.40 0.09
500 to 2500 260 to 1371 0.50 0.30 0.07
NIC (Nicrosil-Nisil) 0 to 2372 -18 to 1300 1.0 0.55 0.01
R 0 to 3100 -18 to 1704
0 to 500 —-18 to 260 2.00 1.10 0.25
500 to 3100 260 to 1704 1.00 0.55 0.13
S 0 to 3100 -18 to 1704
0 to 500 —18 to 260 2.00 1.10 0.23
500 to 3100 260 to 1704 1.00 0.55 0.13
T -300 to 700 -184 to 371 0.60 0.35 0.07
T (low) —200 to 600 -129 to 316 0.40 0.22 0.07
W5W26 0 to 4200 -18 to 2315
0 to 600 -18 to 316 1.40 0.77 0.17
600 to 3600 316 to 1982 1.30 0.70 0.17
3600 to 4200 1982 to 2315 1.60 0.90 0.29
W5W26 (low) 0 to 2240 -18 to 1227
0 to 600 -18 to 316 1.10 0.60 0.14
600 to 2240 316 to 1227 1.00 0.55 0.10
Radiamatic 1400 to 3400 760 to 1871 1.00 0.55 0.10
RTD
Platinum
100 ohms -300 to 900 —-184 to 482 0.40 0.22 0.05
200 ohms (highg5 32 to 752 0 to 400 0.30 0.16 0.05
200 ohms (low) 32 to 392 0 to 200 0.20 0.12 0.05
500 ohms -300 to 900 -184 to 482 0.20 0.11 0.05
10 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual Release L
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Types of Input Range Reference Accuracy Temp Stability +
Actuations’ o . ‘o +o Degrees Error Per 1
F c *°F x°C Degree AT
Linear
Milliamperes dc 410 20 — 0.10 % — 0.004 %/°F
Millivolts dc 0to 10 — 0.05 % — 0.004 %/°F
10 to 50 0.05 % 0.004 %/°F
Volts dc 1to 5 (can be — 0.05 % — 0.004 %/°F
calibrated
0to 5)
0to 10 — 0.10 % — 0.004 %/°F
Relative Humidity
Platinum 100 ohm
Wet/Dry Bulb*
Wet/Dry Input -130 to 392 -90 to 200 0.30 0.03 0.03
Measured Dry Bulb Range Reference Temp. Stability
% RH . o Accuracy 53 °F to 104 °F/
F c 12 °C to 40 °C
% RH* 0to <20 -103 to 212 —75to 100 2% RH 0.11 % RH/°F
20 to 100 35t0 40 2t04 2% RH 0.11 %RH/°F
>40 to 100 >4 to 38 1% RH 0.06 % RH/°F
100 to 212 38 to 100 1% RH 0.03 % RH/°F
Condition Specifications
Case Molded, foamed-Noryl** with gasketed door.
A UL and FM approved NEMA4X door is also available.
Chart 12-inch (304.8 mm) diameter chart. Plain thermal-sensitive paper.

Wiring Connections

Terminals inside the case.

Color

Case: Black
Door (standard): Caribbean Blue, Black, or Gray

Approval Bodies

U.L. Approval depending on model. CSA Approval. Consult Model Selection Guide for
information.
FM approved for Class I, Div. 2, Groups A, B, C, D areas depending on model.

Weight 13.2 Ibs (6 kg)
Mounting Panel, 2-inch pipe, or surface mounted. Some adapter kits available for existing panel
cutouts.
OPTIONS
Alarm Output Two, four, or six relays available.

Relay Contact Ratings:
First Relays, Resistive Load: 1 A @ 120 Vac, 1/2 A @ 240 Vac
Relays 3 through 6, Resistive Load: 5 A @ 120 Vac, 2.5 A @ 240 Vac

Digital Input +20 Vdc source for external dry contact or isolated solid state contacts. Selects one
configured input.
Totalizers One to four totalizers depending on model.

Eight digit “totals” with multiplier on digital display; 14 digit totalization printout on
chart.

RS485 Modbus RTU
Communications

Baud rate: 300, 600, 1200, 2400, 4800, 9600,19,200, 38,400
Protocol: RS485 Modbus RTU Communications

Length of Link: 4000 ft (1,219 m) maximum

Link Characteristics: Two-wire, multidrop

Release L
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Condition Specifications
Calculations F, calculation available on DR45AR, Math function.

Miscellaneous

o FM Approved 4-20 mA Control Output

e« A UL and FM approved NEMA4X door

e Door Lock

« External Keypad

e Chart lllumination

e U.L. Listing, CSA Approval, FM Class | Div. 2
¢ Control with Accutune Il Tuning capability

o Math

¢ Glass or Acrylic Window

o Configuration Lockout Switch

e Customer ID Tag (30 characters maximum)

o Pulse output counter alarm function on DR45AW model

CE Conformity (Europe)

Product Classification

Enclosure Rating

Installation Category
(Overvoltage Category)

Pollution Degree
EMC Classification

Method of EMC
Assessment

Declaration of
Conformity

This product is in conformity with the protection requirements of the following
European Council Directives: 73/23/EEC, the Low Voltage Directive, and 89/336/EEC,
the EMC Directive. Conformity of this product with any other “CE Mark” Directive(s)
shall not be assumed.

Class 1: Permanently connected, Panel/Surface Mounted Industrial Control Equipment
with protective earthing (grounding). (EN 61010-1)

Panel/Surface Mounted Equipment, IP 54. (ref. IEC 529)

Category lI: Energy-consuming equipment supplied from the fixed installation. Local
level appliances, and Industrial Control Equipment. (EN 61010-1)

Pollution Degree 2: Normally non-conductive pollution with occasional conductivity
caused by condensation. (ref. IEC 664-10

Group 1, Class A, ESM Equipment (EN 55011, emissions),
Industrial Equipment (EN 50082-2, immunity)

Technical File (TF)

Document #51197639-000

*IEC Alpha () = 0.00385 Q/Q/°C

**Registered Trademark—General Electric Co.

I'Not all controller outputs are available on all models of the Truline Recorder.
Consult Model Selection Guide for information.

2 Not all Input Actuations are available on all models of the Truline Recorder.
Consult Model Selection Guide for information.

3 Includes reference junction calibration of £0.01 degrees using standard “ice bath” method of calibration. Factory
calibration at reference = 1.2 °F. Note that factory calibration may vary by as much as = 10 microvolts or + 0.3 ohms
for RTDs, which means recalibration may be required to achieve stated accuracy.

4 The RH calculation is inoperative when temperature goes below 32 °F (0 °C) or above 212 °F (100 °C). However,
the dry bulb temperature will be monitored to —103 °F (=75 °C). Accuracy stated is for Classic Series Recorder only,
and does not include remaining system accuracies.

5 Only available with Model DR45AR.

12 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual
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2.2 Model Number Interpretation

Model number

The model number interpretation is shown in Figure 2-1. Write the model number into the spaces provided
and compare it to the model number interpretation. This information will also be useful when you wire
your recorder. The example on the next page will help you to decode the model.

Key Number Table 1 Table 2 Table 3 Table 4 Table 5 Table 6

[ofrfals[al J-CT LT 1-CL]-CLTT-00-CLLTT Tol- [o]

- — T
Key Number
'l; = Standard Recprder Hardware Options
w _ 'I?Ielay expansion Recorder 0----- = Gray door / Glass window
= Flow Recorder >
H = HTST 1----- = Gray door / Acrylic vymdow
P = Pasteurization Recorder - Flow E----- = Gray door / GIas; wmdow and keypad
S = Safety Thermal Limit Recorder F----- = Gray door / Acrylic vadow and keypad
LEEEEE = Blue door / Glass window
6----- = Blue door / Acrylic window
Input Actuation (Note 1) L----- = Black door / Glass window
0 = None 9----- = Black door / Acrylic window
1 = T/C, RTD, Radiamatic, mV, 0-5V, 4-20mA P----- = NEMA4X door / Glass window
3 = 0-10 Vdc R----- = NEMA4X door / Acrylic window
S----- = NEMA4X HTST door
-0 ---- = Standard door latch
External Output -A---- =Keyed latch
00 = None -K---- = Door lock with key
10 =1 Control Output --0--- = No illumination
11 =2 Control Outputs --L--- = Configuration lockout / Chart plate seal
40 = 1 Control w/SP Programming - =M - -- = Configuration Lockout / Chart plate seal / lllumination
4 4 =2 Controls w/SP Programming -=N--- = Chartillumination
5 0 = Pulse Output ---0-- = No approvals
6 0 = 1 Control Output with FM Approval ---K-- =CE Mark
6 6 = 2 Control Outputs with FM Approval --=-L-- =CE Mark + UL + CSA certification
---M-- =CE Mark + FM approval
---N-- =CE Mark + UL + FM / CSA certification
External Interface ---P-- = UL listing + CSA certification
0 - - =None ---R-- =FM approved - Class 1, Div. 2, Groups A, B, C, D
1 —— = Auxiliary 4-20 mA Output ---U-- = UL listing + CSA certification + FM approval
—— = RS485 Modbus RTU** ----0- =Nol.D.Tag
—— =RS485 Modbus RTU** plus Auxiliary Output --=--T- = Customer |.D. Tag (30 characters maximum)
— 0 - = Standard Pen - ---B - = Certificate of Conformance (F3391)
—1 — = Abrasion Resistant Pen --=--C - = Custom Calibration / Test Report (F3399)
——0 =None ----D - = Certificate of Conformance + I.D. Tag
——1 =2 Alarm Outputs/2 Digital Inputs - ---E- = Customer Calibration + |.D. Tag
——2 =4 Alarm Outputs/2 Digital Inputs | | || ==--- 0 = None
——3 =6 Alarm Outputs/2 Digital Inputs | | || =---- 1 = Product Configuration
——4 =1 Alarm/1 Timer/2 Digital Inputs **
**Only available with key number DR45AT, AR, AW
Software Options

0 =None NOTE 1
A = - .

Totalization, Input 1 Every DR4500A recorder has all the available inputactuations stored in its nonvolatile memory
B = Math Only

and can accept up to 4 inputs which must be specified sequentially in 1-4 entries in Table 1.
Therefore, you can easily change the input actuation in the field by re-wiring input connections,
changing the input jumper position, and reconfiguring the input type, as applicable.

E = Totalization, Inputs 1 & 2

F =Fo Sterilization Calculation

H = Totalization, Inputs 1, 2, 3, & 4

K = Totalization, Input 1 + Math

L = Totalization, Input 1 and 2 + Math
M = Totalization, Input 1, 2, 3, 4 + Math

Figure 2-1 Model Number Interpretation
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Example of model number decoding

Assume that the model number on the label is

DR45AT - 1300 - 44 - 001 - A - IKNOTO - 0

Using the table code definitions from Figure 2-1, this recorder has the following features and options:

e 2-input type with thermocouple, RTD, Radiamatic, mV, 0-5 Vdc or 4-20 mA input for channel 1

e 0-10 Vdc input for channel 2

e Two controllers with setpoint programming capability

e Alarm output / digital input capability

e High speed pen

e Totalization for input 1

o Gray door with acrylic window

e Door lock

e Chart illumination

e Customer LI.D. tag

e No approvals

Location of hardware components

After you decode your recorder’s model number, refer to Figure 2-2 to match “table” selections with the
location of actual recorder hardware components. This will help you to determine applicable input / output
wiring requirements, as well as identify appropriate software functions to be configured later.

To access and view the actual components inside your recorder, follow the procedure in Table 2-2.

Table 2-2 Procedure to Access Components

Step Action
1 Turn the latch on the recorder door and swing the door open.
2 Loosen the captive screw on the right hand side of the chart plate and swing the chart plate
out.
3 Reverse the steps to close the chart plate and door.

14
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View of hardware components

Figure 2-2 shows the location of the actual hardware components for key number DR45AT. If key number
is DR45AR, see Appendix A for internal views.

Key Number: DR 45AT*

* If Key number is DR45AR, see Appendix A for internal views.

%ﬂi

Mother PCB (for #3, #4 inputs,
control and selected options)

4

Control output
#2 PCB

**Table Il - X1,
X4, X6

o

** Refer to Model Selection Guide

1§

5888] J .
/)5%0

\

Control output #1 PCB
**Table Il - 1X, 4X, 6X

#4 11 #3 ol #1

OO

O

A
Il 7/ 7

717

"One-Pen"

[~ stylus

printhead

Auxiliary Output PCB
**Table Il - 1XX
OR
RS485/422 Modbus
Communications PCB

**Table Il - 3XX
OR
Auxiliary Output and
RS485/422 Modbus
Com PCB
**Table Il - 4XX

Alarm output/
digital input PCB
**Table Il - XX1

Main
Processor
Board

%Input PCB's
**Table | - XXXX

x=0,1,0r3

21404

Figure 2-2 DR4500A Recorder Hardware Components Versus “Table” Selections
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2.3 Mounting Considerations and Overall Dimensions

Physical considerations

The recorder can be mounted in a panel by making a new cutout or using an existing cutout with a filler
plate (see Table 2-4). Use the mounting kit supplied. Adequate access space must be available at the back

of the panel for installation and servicing activities.

The overall dimensions and panel cutout requirements for mounting the recorder are shown in Figure 2-3.

Overall dimensions

Figure 2-3 shows the overall dimensions for mounting the recorder.

Dimensions:

Standard DR4

17.5

ogo | 2 —

oD J

millimeters
inches

500

Reference

L 1]

Bottom view

4.2 |
142
XA
NEMA4X DR4500
17.5 Reference
0.69 F_——'I%—ﬂ _ﬁf
[SERCEESIG} —

Bottom view

16

—

TN
n o

le—— 355 |

ol
pl‘“ :

14

Front view

» L—Jﬁ—s

1.0 15.25
43 Front view
NEMA4X

370,
196 14.6
) 7.7
15f
163 @ B
6.4 181
f 7.1
Surface mounting
Back view

Surface mounting

Back view

Figure 2-3 Overall Dimensions

Short wing latch 1

S
C 5T
e

T.19

Lefi side view

Double bit latch

r_ﬁ_.l
12.7

!
-

Panel cutout (all models)
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2.4 Mounting Methods

Introduction

There are several methods available for mounting your recorder.
e Flush in Panel (new panel cutout)
e  Flush in Panel (using an existing panel cutout)
- using universal filler plate kit
- using cutout made for Kent Model 105M
e Flush in Panel for recorders with NEMA4 Door
e Ona 2-inch Pipe
e On Surface (of panel or wall)
Procedures for each method follow. Choose the one that meets your mounting requirements. Use the
associated dimension drawings for reference.
How to remove knockouts for conduits

Before you mount the recorder, remove the appropriate “knockouts” in the bottom and/or sides of the
recorder case for wire entry via 1/2" (12.7 mm) conduits. Refer to Figure 2-4 for knockout locations.

" ATTENTION
The knockouts are really plugs that you just have to push out to remove.

Side View

Bottom View

. OO0 0O

21405

O

Figure 2-4 How to Remove Knockouts
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Mounting flush in panel (New panel cutout)

Refer to Figure 2-5 and follow the procedure in Table 2-3 to make a new cutout in a panel and mount your
recorder in the cutout.

Table 2-3 Mounting Flush in a New Panel Cutout

Step Action

1 At the appropriate location, make a square cutout in the panel measuring 12.7 + 0.060 inches
by 12.7 + 0.060 inches (322.58 + 1.52 by 322.58 + 1.52 millimeters). See Figure 2-3.

2 Orient the recorder case properly and slide it into the cutout from the front of the panel.
Support the recorder as shown in steps 3 and 4.

3 Refer to Figure 2-5. From the back of the panel, attach a mounting bracket to each side of the
recorder case using a 1/4-20 x 1/2 inch hex screw and a lockwasher for each bracket
(mounting hardware supplied with recorder). Leave the screws slightly loose so you can adjust
the brackets.

4 While holding the recorder firmly against the panel, slide each bracket against the back of the
panel and tighten the screws.

e @
Hex screw,
1/4-20 x
1/2 inch and
washer

Figure 2-5 Mounting Flush in a New Panel Cutout
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Reference data for existing panel cutouts

Refer to Table 2-4 to determine whether the existing panel cutout can be used. Use the procedure for

mounting with the universal filler kit unless otherwise noted.

Table 2-4 Reference Data for Mounting DR4500A in Existing Panel Cutouts

Manufacturer / Instrument Dimensions of Existing Need Universal Filler
Panel Cutout (inches) Plate Kit
30755134-001 Blue Color
30755134-002 Gray Color
Honeywell/Model AR100*, DR4200 12.7 x 127 No*
Honeywell/Class 15 158 x 17.2 Yes
Honeywell/Class 45 13.12 x 1712 Yes
Badger Meter/Model Micro Chart 1425 x 17.88 Yes
Bristol/Models 4330, 500 Classes 1, 2A, 3B, and 5 3.56 x 18.56 Yes
Fisher and Porter/Model 51-1100 13.75 x 17.31 Yes
Foxboro/Model 40 1438 x 17.06 Yes
Kent/Model 105M** 136 x 13.46 No**
Partlow/Model ER* 135 x 12.69 No*
Taylor/Model 76J 13.78 x 16.5 Yes
*No adaptation is required, use procedure for “Flush in Panel - New Panel Cutout”
**Use procedure for “Cutout made for Kent Model 105M”
Adapter plate dimensions
The dimensions of the adapter plate (part number 30755134) are 16.5” x 19”.
Release L DR4500A Truline Circular Chart Recorder With or Without Control Product Manual 19
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Mounting flush in panel (using universal filler plate kit)

Refer to Figure 2-6 and follow the procedure in Table 2-5 to mount your recorder in an existing cutout
using the Universal Filler Kit.

Table 2-5 Mounting Flush in a Panel Using Universal Filler Kit

Step Action

1 Lay the recorder face down on a clean work surface and position the universal filler plate as
shown in Figure 2-6.

2 Measure the height of the existing panel cutout.

3 Refer to Figure 2-6. Position the support brackets, supplied with the kit, so that the distance
from the top of the “window” in the filler plate to the right angle of the support brackets is just
less than the height of the existing panel cutout.

4 Secure brackets with two 10-32 x 1/4 inch screws, provided in the kit, by inserting them
through the holes in the filler plate into the tapped screw holes in the recorder case.

5 Insert the recorder into the cutout from the front of the panel as shown in Figure 2-6.

6 Refer to Figure 2-6. From the back of the panel attach a mounting bracket to each side of the
recorder case using a 1/4-20 x 1/2-inch hex screw and a lockwasher for each bracket
(mounting hardware supplied with recorder). Leave the screws slightly loose so you can adjust
the brackets.

7 While holding the recorder firmly against the panel, slide each bracket against the back of the
panel and tighten the screws.

NOTE: Universal filler plate and attaching Universal

hardware are included in kit 30755134-xxx filler plate

Universal

Y

Tapped

screw holes 1407

Mounting brackets (supplied ~ Support brackets
with recorder) (included in kit 30755134-xxx

Figure 2-6 Mounting in a Panel Using Universal Filler Kit
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Mounting flush in panel (using cutout made for Kent Model 105M)

Refer to Figure 2-7 and follow the procedure in Table 2-6 to mount your recorder in an existing cutout
using the cutout made for Kent Model 105M.

Table 2-6 Mounting Flush in a Panel Using Kent Model 105M Cutout

Step

Action

Drill two 1/4-inch holes in the back of the panel as shown in Figure 2-7. These holes are for 10-
32 screws to be inserted from back of panel into threaded inserts in the back of the recorder

case.

ATTENTION If the panel is more than 1/4-inch thick, substitute 10-32 x 1/2-inch long

screws for the 3/8-inch long screws supplied with the rec

order.

While supporting the recorder, insert it through the panel cutout and orient the case so that the
threaded inserts at the bottom of the case align with the holes drilled in the panel.

From the rear of the panel, insert two 10-32 pan head screws of appropriate length into

threaded inserts in the recorder case.

From the back of the panel, attach a mounting bracket to each side of the recorder case using
a 1/4-20 x 1/2-inch hex screw and a lockwasher for each bracket (mounting hardware supplied

with recorder). Leave the screws slightly loose so you ca

n adjust the brackets.

While holding the recorder firmly against the panel, slide each bracket against the back of the

panel and tighten the screws.

N 7 n
t3-1/2"

Cutout for
Kent model 105M

Drill two
1/4-inch holes

21408

Figure 2-7 Mounting in a Panel using Kent Model 105M Cutout
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Panel mounting recorder with NEMA4X door

Refer to Figure 2-8 and follow the procedure in Table 2-7 to panel-mount your recorder if it has a
NEMA4X door.

Table 2-7 Procedure for Mounting Recorder with NEMA4X Door

Step

Action

Place the panel gasket onto the rear flange of the recorder case.

Install five #8-32 x 3/4 screws on each of the four mounting brackets so the ends of the screw
threads are flush with the face of the bracket.

NOTE: Screw heads to be flange side of brackets.

Insert the case with gasket into the panel opening.

Position the bracket so that the tabs on the end of the bracket slide into the holes in the case,
Secure the four brackets with 1/4-20 x 5/8 long bolts and lockwashers; one to the top, bottom
and each side of the case. Tighten the bolts.

Start to tighten the #8-32 x 3/4 screws on a bracket. Tighten the end screws first then those
toward the middle until all five screws have a 5 to 8 Ib-in of torque applied. Do the same to
both the other three brackets.

When completed all twenty screws should have a 5 to 8 Ib-in of torque applied. This assures
that the case and panel gaskets are adequately sealed against the panel.

22
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Hex Head Bolt Pan Head Screw

Bracket (4) 1/4-20 x 5/8 inch 8-32 x 3/4 inch
1 [as]
Srd— Slot
=)
j)O
Owl |
Hex Head Bolt
5 1/4-20 x 5/8 inch

\

Pan Head Screw
| 8-32 x 3/4 inch

Hex Head Bolt . .
1/4-20 x 5/8 inch Side View

NOTE: Mounting brackets, attaching hardware, and panel gasket are included in kit 30755065-503

Figure 2-8 Panel Mounting Recorder with NEMA4X Door
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Mounting on a 2-inch pipe

Refer to Figure 2-9 and follow the procedure in Table 2-8 to mount your recorder on a 2-inch pipe.

Table 2-8 Pipe Mounting Procedure

Step Action
1 Using the eight plastite screws supplied with the pipe mounting bracket kit, attach the two
mounting brackets (flat side against the case) to the back of the recorder. Refer to Figure 2-9
for location.
2 Position the recorder with brackets on the 2-inch pipe.
3 Install the U-bolts around the pipe and through the bracket holes. Secure with lockwashers and
hex nuts provided.

Pipe Mounting

e G/Washer ‘ / Bracket

. Plastite
~
N lScrew
: ~

Hex Nut —p» &
‘o

24224

Figure 2-9 Pipe Mounting Brackets
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Mounting on surface (of panel or wall)

Refer to Figure 2-10 and follow the procedure in Table 2-9 to mount your recorder on a surface (panel or

wall).

ATTENTION

You must supply three (3) screws for attaching the mounting hardware (brackets and support
hook) to panel or wall.

Table 2-9 Mounting Flush on a Surface (of Panel or Wall)

Step

Action

Using two flat-head 10-32 x 1/4-inch screws supplied with the recorder, fasten the support
hook into the recess at the back of the recorder case as shown in Figure 2-10.

Using 1/4-20 x 1/2-inch hex screws and lockwashers, attach a mounting bracket to each side
of the case. Leave the screws slightly loose so as to permit some adjustments of the brackets.

On the panel mark the locations for the three holes as shown by the hole pattern in Figure
2-10.

Using a drill of appropriate size for user-supplied screws, drill a hole in the front of the panel for
the eye of the support hook.

Insert the screws for the support hook into the panel, allowing the screw head to protrude
approximately 5/16-inch.

Hang the recorder support hook on the screw. Make sure that the locations for the other two
holes (marked in step three) are correct. If not, make sure that the recorder is aligned vertically
and use the brackets as templates to mark the proper locations.

Remove the recorder from the panel and drill the other two holes.

Hang the recorder on the screw by the support hook and insert the other two user-supplied
screws through the brackets into the panel. Tighten the two hex screws that attach the
brackets to the case.

Release L
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Hole Pattern
Reference:

inche

—_ —

—_
(o]

l——

millimeters

S

369.6 __
14.550

Y~ N

NOTE:
These screws must be supplied by
user; all other mounting hardware

is supplied with recorder. Support

hook

21409

N

Figure 2-10 Mounting Flush on a Surface (of Panel or Wall)
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2.5 Wiring Prerequisites

Taking electrical noise precautions

Electrical noise is composed of unabated electrical signals which produce undesirable effects in
measurements and control circuits.

Digital equipment is especially sensitive to the effects of electrical noise. Your recorder has built-in circuits
to reduce the effect of electrical noise from various sources. If there is a need to further reduce these
effects:

e Separate External Wiring - separate connecting wires into bundles (see Table 2-10) and route the
individual bundles through separate conduits or metal trays.

e  Use Suppression Devices - for additional noise protection, you may want to add suppression devices at
the external source; appropriate suppression devices are commercially available.

&

7] REFERENCE
N

For additional noise information, refer to document number 51-52-05-01.

Electrical considerations

The recorder is considered “rack and panel mounted equipment” per EN 61010-1, Safety
Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use, Part
1: General Requirements.

Recorder grounding
1 PROTECTIVE BONDING (grounding) of this recorder shall be in accordance with National
= and local electrical codes.

Functional earth

/ |\ To minimize electrical noise and transients that may adversely affect the system,

= supplementary bonding of the recorder enclosure to a functional earth ground, using a 3/4”
braided copper conductor, is required.

A terminal on the rear of the recorder is provided for this connection.

CE conformity special conditions (Europe)

Braid shielded cable is required for all Input I/O and Output Relay cables. All recorder cable shield wires,
except the RS485 Modbus communications cable shield, must be connected to a low impedance earth
ground at the recorder. This can be done by bussing the shields to an earth ground point, or by connecting
the shields to the conduit entry fittings if they are in electrical contact with the enclosure conductive
coating. In either case, the shields shall not extend into the recorder enclosure. The cable shields shall also
be connected to a low impedance earth ground at the farthest end of the cable, through a 0.0047 uF
capacitor. See each of the individual wiring diagrams.
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For the RS485 Modbus communications cable, Alpha XTRA Guard I cable (Alpha P/N 5121C) is required.

At the recorder end, the communications cable shield must be unconnected and must not extend into the
recorder enclosure. The shield of the communications cable must be connected to earth ground at the

farthest end of the cable. See the option wiring procedure for the RS485 Communications Card.

Inside of the enclosure, the user must install ferrite suppression filters and capacitors on all wires connected

to the recorder. ©Fair-Rite Products Corp. part number 0443164151, or equivalent, shall be installed as

shown in Figure 2-11 to Figure 2-22, one filter for each circuit group.

Cable with an outer jacket diameter larger than 6.7 mm (0.264 in.) may require the outer jacket to be

removed to fit the required one turn in the filter, or the selection of a different cable.

Permissible wire bundling

Table 2-10 shows which wire functions should be bundled together.

Table 2-10 Permissible Wiring Bundling

Bundle No.

Wire Functions

1

Line power wiring
Earth ground wiring
Control relay output wiring

Line voltage alarm wiring

Analog signal wire, such as:

Input signal wire (thermocouple, 4 to 20 mA, etc.)
4-20 mA output signal wiring

Slidewire feedback circuit wiring

Digital input signals

Communications

4-20 mA auxiliary output

Low voltage alarm relay output wiring

Low voltage wiring to solid state type control circuits

Identify your wiring requirements

To determine the appropriate diagrams for wiring your recorder, refer to the model number interpretation in
this section. The model number of the recorder can be found on the chart plate.
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2.6 Input Wiring Procedures

Wiring the recorder

Using the information contained in the model number, select the appropriate wiring diagrams from the

figures listed below and wire the recorder accordingly.

Wiring Requirements Refer to
Ferrite Filter Locations Figure 2-11
AC Line Power Figure 2-12
Thermocouple, RTD, Radiamatic, mV, or 0-5 Vdc Inputs Figure 2-13
4-20 mA Inputs Figure 2-14
0-10 Vdc Inputs Figure 2-15
4-20 mA Current Outputs or Auxiliary Outputs #2 and #3 Figure 2-16
Position Proportional Control Outputs Figure 2-17
Relay Control Outputs Figure 2-18
— Time Proportioning
Alarm #1 and #2 Outputs and Digital Inputs Figure 2-19
Alarm Outputs #3, #4, #5, and #6 Figure 2-20
RS485 Modbus Communications Figure 2-21
Auxiliary Output #1 Figure 2-22

Ferrite filter locations (CE Mark)

Inside of the enclosure, install ferrite suppression filters on all wires connected to the recorder. ©Fair-Rite
Products Corp. part number 0443164151, or equivalent, shall be installed as shown in Figure 2-11, one
filter for each circuit group. Cable with an outer jacket diameter larger than 6.7 mm (0.264 in.) may require
the outer jacket to be removed to fit the required one turn in the filter, or the selection of a different cable.

Shield Wiring

The shield wires of all cables, except the RS485 communications cable, should be tied to earth ground at
the recorder end and to earth ground through a .0047 uF Capacitor at the other end of the cable. An

example of shield wiring to an external ground bus bar is shown in Figure 2-11.

Release L
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Mother PCB R Ferrite Filter
| [
T 3
Number Processor ....................
©) = 1&2 Board | | B 0iiiiild
|:| Alarm/
Digital
Inputs
Control Loop 1 : Cable Fitting
and Loop 2
Output Relays 3
Alarm Relays O/ o .
@ ol | Trans| BB ® Inputs 1-4
former
J @ Washer
Hex Nut
RS485/422 Modbus Current Output 1 & 2 Mam Digital Inputs 1 & 2

Communications Slidewire 1 & 2 Transmltter Power

Vwry Output \
AN
a\) — (\’ é& (\) )
\ A-_\ N\
Shield ermg

To Earth Ground

External Ground Bus Bar

@ Recorder Grounding, rear of case - Use 3/4 inch braided copper conductor.

@ Use Cable fitting to support wiring and hold in place.
Place the washer on the inside of the recorder between
the case and the fastening nut to protect the recorder conductive
case coating.

@ Ferrite Filter location - Cable with an outer jacket diameter larger than 6.7 mm (0.264 in.)
may require the outer jacket to be removed to fit the required one turn in the filter,

or the selection of a different cable.
23685

Figure 2-11 Ferrite Filter Locations and Shield Wiring (CE Mark)

AC line power

Refer to Figure 2-12 and follow the procedure in Table 2-11 to connect the AC line power.

WARNING

Be sure that the line voltage is OFF before connecting the power wires to the recorder
or personal injury could resulit.

This equipment is suitable for connection to 120/240 Vac, 50/60 Hz, power supply mains. It is the user’s
responsibility to provide a switch and non-time delay (North America), quick-acting, high breaking
capacity, Type F, (Europe) 1/2 A, 250 V fuse(s) or circuit-breaker as part of the installation. The switch or
circuit-breaker shall be located in close proximity to the recorder, within easy reach of the OPERATOR.
The switch or circuit-breaker shall be marked as the disconnecting device for the recorder.
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Table 2-11 AC Line Power Wiring

Step Action
1 Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.
2 I£01c2at)e connector J10 on the bottom edge of the main printed circuit board. (Refer to Figure
3 Remove the unwired plug from J10.
4 Run the power wires separately through second conduit from the right.
5 For CE Mark conformity, install the ferrite filter as shown in Figure 2-11.
6 Strip insulation from the end of each wire.
7 Loosen the screws in plug J10 terminals and position the plug as you would to plug it into J10.
8 Insert

o the green wire (G) into the first screw clamp from the right,

o the white wire (L2) into the second screw clamp from the right, and

o the black wire (L1) into the third screw clamp from the right.
Tighten the screws to secure the wires.

CAUTION To avoid damaging the recorder, be sure that you install the power wires

into the correct screw clamps. Make sure the fuse block is installed properly for the
given supply rating — 120 Vac or 240 Vac. The fuse is in the 120 Vac location from the
factory.

9 Make sure the fuse block is installed in the proper location. Refer to Figure 2-12 for fuse block
location.

¢ 120 Vac — Fuse block in location F2

e 240 Vac — Fuse block in location F1

10 Dress the wires as slack as possible. This keeps the noise signal on these wires from
bypassing built-in suppression. Also, do not bundle any low level signal wires with the power
wires. Refer to Table 2-10 for permissible wire bundling.

o Refer to document 51-52-05-01 for additional information concerning noise interference
prevention.

1 Insert the wired plug into J10.

m Input line voltage will be present on the instrument ground plane if safety
ground is not attached; personal injury and product damage could resulit.
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)/

P

— Required for CE Mark Conformity—
14 AWG Braided Wire to AC supply

ground
Fuse Block on Main PC Board PLUG J10

P/N51309355-tab

CloQolloOol|T
120 Vac 240 Vac

i
SASAS)

Fair-Rite P/N 0443164151
or equivalent

Required for CE Mark Conformity—
Kit supplied Part No. 51197612-502,
contains two ferrite filters. More than
one kit may be supplied. Install
inside of case. See Figure 2-11.

|
AR

120 or 240 Vac 214108

Figure 2-12 AC Line Power Wiring
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Thermocouple, RTD, Radiamatic, mV, or 0-5 Vdc inputs

You can wire input 1, 2, 3, or 4 for thermocouple, RTD, Radiamatic, mV, or 0-5 Vdc actuations.
The polarity for inputs #1, #2, #3, and #4 is identical.
The prerequisites are:

e Model Number - Table 1 = 1XXX, X1XX, XX1X, XXX1

ﬂ ATTENTION

For thermocouple or RTD inputs, calibrate the recorder to achieve the stated accuracy. Refer
to Section 7 — Input Calibration

Refer to Figure 2-13 and follow the procedure in Table 2-12 to wire Thermocouple, RTD, Radiamatic, mV,
or 0-5 Vdc inputs.

Table 2-12 Thermocouple, RTD, Radiamatic, mV, or 0-5 Vdc Input Wiring

Step Action
1 Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.
2 Locate connector J2 on the printed circuit board for input 1 (refer to Figure 2-13).
3 Remove the unwired plug from J2.
4 Run the input wires through the desired knockout - DO NOT bundle them with the power wires.
5 For CE Mark conformity:

o Install the ferrite filter as shown in Figure 2-11.

 |Install a .01 pyF capacitor across the J2 terminals and a .0047 pF capacitor at the
sensor end of the input wiring as shown in Figure 2-13.

6 Locate jumper position MA/W1 and make sure the jumper is in the W1 position. (See Figure
2-13 for the location.)

7 Locate jumper position W3 and make sure the jumper is in the proper position for your input
type. (See Figure 2-13 for the jumper locations.)

8 Strip insulation from the end of each wire.

9 Loosen the screws in plug J2 terminals and position the plug as you would to plug it into J2.

10 Insert the wires into the appropriate screw clamps for the applicable input type. See Figure

2-13 for specific input actuation plug wiring. Tighten the screws to secure the wires.

1 Insert the wired plug into J2.

12 Repeat steps 2 through 11 for input 2, 3, and 4 printed circuit boards as applicable.
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Ferrite Filter

Fair-Rite P/N 0443164151
or equivalent

Required for CE Mark Conformity

Kit Part No. 51197612-502, contains two
ferrite filters; Part No.51197612-508
contains 8 ferrite filters. Install inside of
case. See Figure 2-11.

Capacitor Kit 51197755-001

Install capacitors as shown in figure.

)
/

21411B
L/

Cable Shield
Thermocouple = /
— ([D ] —| ------- MA/W1 Jumper W3 Jumper
T/C position on input Positions
01 pF QD board
Jaci Thermocouple 8 T/IC
FI\Capacm)rs _ GD 1 _l _____ ouple |2
—] || @ X 0047 ur MA LO|RTD
Plug J2 l = g; Capacitor Tc
RTD = RTD [[O RTD
[ A O
AN
=D
_|_.O1 uF ||
01 uF == O RTD TYPE W1/MA W3
Capacitors T | q|>_ T T/C, Linear W1 T/C
— L] .- _—L RTD W1 RTD
Plug J2 :I: .0047 uF
= Capacitor
Radiamatic, =
mV,or0-5Vdc | | ~I[] A" °°
=D ©
1 .01pF GD
A~ Capacitor mV or Volt
@ source
=D _
» Be sure that thermocouple extension

Plug J2 J: —L .0047 pF

Capacitor

NOTE: For T/C or RTD input, calibrate
recorder to achieve stated accuracy.

See Section 7 - Input Calibration.

wire matches thermocouple type
* Keep resistance of all wires equal

« Use 18 gauge copper wire for lengths up to

150 feet.

* For two wire RTD, jumper terminal 1 to 3.

Figure 2-13 Thermocouple, RTD, Radiamatic, mV, or 0-5 Vdc Input Wiring
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4-20 mA inputs and transmitter power

You can wire input 1, 2, 3, or 4 for 4-20 mA actuations.

The polarity for inputs #1, #2, #3, and #4 is identical.

The prerequisites are:

Model Number - Table 1 = 1XXX, X1XX, XX1X, XXX1

ATTENTION

Connector J11 on the main processor printed circuit board can be used to provide 24 Vdc
power to up to two field transmitters (without power) which are supplying the 4—20 mA input
signals to the recorder (1.2W @ 24 Vdc = 50 mA available).

Refer to Figure 2-14 and follow the procedure in Table 2-13 to wire 4-20 mA inputs.

Table 2-13 4-20 mA Input Wiring

Step

Action

Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.

Be sure that the jumper MA/W1 is installed in the position labeled “MA”; this connects an
internal 250-ohm resistor across the 4-20 mA input terminals on J2. (Refer to Figure 2-14 for
location of jumper.)

Locate jumper position W3 and make sure the jumper is in the proper position for your input
type (see Figure 2-14 for the location).

Locate connector J2 on the printed circuit board for input 1 (refer to Figure 2-14).

Remove the unwired plug from J2.

Run the input wires through the desired knockout - DO NOT bundle them with the power wires.

N|jojoa| b

For CE Mark conformity, install the ferrite filter as shown in Figure 2-11 and the capacitors as
shown in Figure 2-14.

oo

Strip insulation from the end of each wire.

Loosen the screws in plug J2 terminals and position the plug as you would to plug it into J2.

10

o For transmitters with power:

Insert the wires into the appropriate screw clamps and tighten the screws to secure the
wires.

ATTENTION The DR4500A Recorder inputs are protected from overvoltage by a

protection diode. The wake-up pulse on the ST3000 may not be recognized by the transmitter
due to this clamping action. It may be necessary to add 100 ohms of additional loop resistance
so the transmitter and SFC can communicate.

o For transmitters which require power:

Remove the unwired plug from J11 then wire the transmitter power to J11 and the
input to J2. Tighten the screws in the plugs to secure the wires.

1"

Insert the wired plug into J2 and J11 as applicable.

12

Repeat steps 2 through 11 for input 2, 3, and 4 printed circuit boards as applicable.
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Ferrite Filter

Fair-Rite P/N 0443164151
or equivalent

Required for CE Mark Conformity
Kit Part No. 51197612-502, contains two
ferrite filters; Part No.51197612-508
contains 8 ferrite filters. Install inside of
case. See Figure 2-11.

Capacitor Kit 51197755-001

Install capacitors as shown in figure.

L

VIEW A - From
transmitter with B 214128
pi
power l Cable Shield
4-20 mA @ / MA/W1 Jumper W3 Jumper
"""" position on input Positions
(- QD board
L 01pF @)
-~ g GD 4-20mA Linear/MA t.i e
source O|RTD
=0
- L 0047 uF o O
Plug J2 .
g = £ Capacitor TYPE W1/MA w3
= 4-20mA M/A TIC
ATTENTION | The DR4500A Recorder inputs are protected .
from overvoltage by a protection diode. The wake up pulse on Transmitter
the ST3000 may not be recognized by the transmitter due to power (24 Vdc)
this clamping action. It may be necessary to add 100 ohms of Plug J11
additional loop resistance so the transmitter and SFC can H ﬂ
communicate.
Cable Shield @ @
4-20 mA , + _
VIEW B - From 1 A--F: ——tY A---;
transmitter ] @
receiving 24Vdc Xmtr
power from GD
recorder
() v vgm
Y AA = = /l_\
—.0047 uF -
Plug J2 A = . =
L Capacitor
Ferrite filter = =
Figure 2-14 4-20 mA Input Wiring
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0-10 Volt dc inputs

You can wire input 1, 2, 3, or 4 for 0—10 Volt dc actuations.
The polarity for inputs #1, #2, #3, and #4 is identical.
The prerequisites are:

e Model Number - Table 1 =3XXX, X3XX, XX3X, XXX3

ﬂ ATTENTION
Calibrate the recorder to achieve the stated accuracy. Refer to Section 7 — Input Calibration.

Refer to Figure 2-15 and follow the procedure in Table 2-14 to wire 0-10 Vdc inputs.

Table 2-14 0-10 Volt dc Input Wiring

Step Action
1 Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.
2 Locate connector J2 on the printed circuit board for input 1 (refer to Figure 2-15).
3 Remove the unwired plug from J2 and replace it with the modified 4-screw plug from the bag of
accessories supplied with the recorder.
4 R!Jn the input wires through the desired knockout—DO NOT bundle them with the power
wires.

5 For CE Mark conformity:
o Install the ferrite filter as shown in Figure 2-11.

 |Install the .01 pyF capacitor and the .0047 uF capacitor as shown in Figure 2-15.

6 Strip insulation from the end of each wire.

7 Loosen the screws in plug J2 terminals and position the plug as you would to plug it into J2.

8 Using the 30755232-002, 100K-ohm, voltage divider connector kit supplied in the bag of
accessories, insert the wires into the appropriate screw clamps. Tighten the screws to secure
the wires.

9 Install the wired plug into J2. Since J2 has only three receptacles, one of the modified plug
connectors is designed to slide outside J2 when the plug is installed.

10 Locate jumper position W3 and make sure the jumper is in the proper position for your input
type. (See Figure 2-15 for the location.)

11 Locate jumper position MA/W1 and make sure the jumper is in the W1 position. (See Figure
2-15 for the location.)

12 Repeat steps 2 through 11 for input 2, 3, and 4 printed circuit boards as applicable.
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Ferrite Filter

Fair-Rite P/N 0443164151
or equivalent

Required for CE Mark Conformity

Kit Part No. 51197612-502, contains two
ferrite filters; Part No.51197612-508
contains 8 ferrite filters. Install inside of
case. See Figure 2-11.

Capacitor Kit 51197755-001
Install capacitors as shown in figure.

)/

21413B

MA/W1 Jumper W3 Jumper
Cable Shield position on input Positions
,/ board
' @ ] 4 Linear/MA Eﬂ e
RTD
= GD‘?
100K
S~
=g C S'JCO TYPE | WI1/MA W3
1 Li w1 TIC
~ .01 uF ) g 100K source | —Tear
=i
Plug J2 @ L -
(modified) gE
L .0047 uF
g Capacitor
NOTE: Calibrate recorder to achieve stated =
accuracy. See Section 7 - Input Calibration.
Figure 2-15 0-10 Volt dc Input Wiring
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2.7 Output Wiring Procedures

4-20 mA control output wiring

You can wire control output 1 or 2 for 4-20 mA output.
The prerequisites are:
e  Model Number - Table 2 = 10, 40, 44, 60, or 66

Refer to Figure 2-16 and follow the procedure in Table 2-15 to wire 4-20 mA control outputs.

Table 2-15 4-20 mA Control Output Wiring

Step Action
1 Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.
2 Locate connector J1 near the top of the control output #1 or #2 printed circuit board (refer to

Figure 2-16 for location).

Remove the unwired plug from J1.

4 Run the output wires through the desired knockout.

For CE Mark conformity, install the ferrite filter as shown in Figure 2-11 and the .0047 pF
capacitor as shown in Figure 2-16.

6 Strip insulation from the end of each wire.
7 Loosen the screws in plug J1 terminals and position the plug as you would to plug it into J1.
8 Observing the polarity, insert the wires into the appropriate screw clamps as shown (refer to

Figure 2-16). Tighten the screws to secure the wires.

9 Install the wired plug into J1.

10 Locate jumper position W6/W7 on the bottom left portion of the board. Make sure W7 position
is selected for 4-20 mA output.

1 Repeat steps 2 through 10 for control output #2 printed circuit board as applicable.

" TIP
The 4-20 mA output can be used as a retransmission output if it is not used as a control
output.
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Control Output #1-2 PCB
Current Output Select Jumper

O O O| w7 =Relayor
1 Current Output
Y —
wr
Control Output #1 PCB
or

Auxiliary Output #2

Control Output #2 PCB
or
Auxiliary Output #3

Ferrite Filter

P

output .
@ L 4{. Cable Shle'd Fair-Rite P/N 0443164151

or equivalent

Controller load Required for CE Mark Conformity

—_ (]D 0-1000 ohms Kit Part No. 51197612-502, contains two
ferrite filters; Part No.51197612-508
@ — r-"-"-"- 1 contains 8 ferrite filters. Install inside of
Plug J1 ﬁE 0047 uF case. See Figure 2-11.

= j; Capacitor Capacitor Kit 51197755-001

- Install capacitors as shown in figure.

Figure 2-16 4-20 mA Control Output Wiring (or Aux Out #2 and #3 Wiring)

40 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual Release L
8/02



Installation
Output Wiring Procedures

Position proportional or 3-position step control output wiring

You can wire control output 1 or 2 for position proportional or 3 position step output.
The prerequisites are:

e Model Number Key = DR45AT

e  Model Number - Table 2 = 10, 40, or 44

Refer to Figure 2-17 and follow the procedure in Table 2-16 to wire position proportional or 3 position step
control outputs.

ﬂ ATTENTION
Be sure to calibrate the position proportional control output so that the increase and decrease
relays operate properly with respect to the position of the external feedback slidewire. Refer to
Section 8 - Output Calibration in this manual.

Slidewire input is not required for 3 position step control but can be used for motor position indication.

Table 2-16 Position Proportional Control Output Wiring

Step Action
1 Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.
2 Locate connector J2 and J5 on the control output #1 printed circuit board (refer to Figure 2-17

for location).

3 Locate jumper positions W2/W3 and W4/W5 below connector J5 on the printed circuit board.
Remove plug-in output #1 printed circuit board for better access to the jumpers. Be sure to tag
and remove all the plug connections to the printed circuit board before removing it. Position the
jumpers as shown in Figure 2-17 for desired relay contact action. Locate jumper position
W6/W7 on the bottom left portion of the board. Make sure position W6 is selected for position
proportioning, then reinstall the printed circuit board.

4 Run the feedback slidewire (not required for 3 position step) and motor drive wires through the
desired knockouts.

5 For CE Mark conformity:
o install the ferrite filter as shown in Figure 2-11

« install the shield capacitors as shown in Figure 2-17.

6 Strip insulation from the end of each wire.

7 Loosen the screws in plug J2 terminals and position the plug as you would to plug it into J2.

8 Insert the wires from the motor’s feedback slidewire into the appropriate screw clamps as
shown (refer to Figure 2-17). Tighten the screws to secure the wires.

9 Loosen the screws in plug J5 terminals and position the plug as you would to plug it into J5.

10 Insert the wires for the motor into the appropriate screw clamps as shown (refer to Figure

2-17). Tighten the screws to secure the wires.

11 Install the wired plug into J2 and J5, as applicable.

12 Repeat steps 2 through 11 for Control Output #2 printed circuit board as applicable.

Release L DR4500A Truline Circular Chart Recorder With or Without Control Product Manual 41
8/02



Installation
Output Wiring Procedures

Control output

#1-2 PCB
-3 w2  Relay No. 1
~*% w3 W2 =N.O. contact
W3 = N.C. contact Control
- Wa Relay No. 2 output
i W4 = N.O. contact #1 PCB
W5 w5 = N.C. contact
Control
==t 1 W6 = Position output
w7 Proportional #2 PCB
Output

Motor's feedback
slidewire 100
T CLOSED to 1000

(Not required for
Three Position

OPEN

Ferrite Filter

S66

- Step Control)
i tep Contro.
Plug J2 II;L\ .0047 pF
= Capacitor
Fair-Rite P/N 0443164151 L . ~l Cable Shle-ld

or equivalent

—., OPEN (CW)

Rdlay 1 NP
- o— N

. /5 CLOSED (CCW) ’Q)"OW

Required for CE Mark Conformity

Kit Part No. 51197612-502, contains
two ferrite filters; Part No.
51197612-508 contains 8 ferrite filters.

666

Install inside of case. See Figure 2-11. elay 2 ower
Capacitor Kit 51197755-001 =l PESIL I supply
j | - H 21415
Install capacitors as shown in figure. 1 5\-*01\ ©
Plug J5 = .0047 pF
Capacitor

Figure 2-17 Position Proportional Control Output or Three Position Step Wiring
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Relay control output wiring

You can wire control output 1 or 2 for relay output including Time proportional and 3 position step
applications.

The prerequisites are:

Model Number - Table 2 = 10, 40, 60, 11, 44, 66

Refer to Figure 2-18 and follow the procedure in Table 2-17 to wire relay control outputs.

ATTENTION

Relay #2 is used for time proportional control. Relay 2 can also be used for 3 position step
control (see Figure 2-17).

Table 2-17 Relay Control Output Wiring

Step

Action

Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.

Locate connector J5 on the control output #1 printed circuit board (refer to Figure 2-18 for
location).

Remove the unwired plug from J5.

Locate jumper positions W2/W3 and W4/W5 below connector J5 on the printed circuit board.
Remove plug-in output #1 printed circuit board for better access to the jumpers. Be sure to tag
and remove all the plug connections to the printed circuit board before removing it. Position the
jumpers as shown in Figure 2-18 for desired relay contact action. Locate jumper position
W6/W?7 on the bottom left portion of the board. Make sure W7 position is selected for relay
control output, then reinstall the printed circuit board.

Run the relay load wires through the desired knockouts.

For CE Mark conformity:
- install the ferrite filter as shown in Figure 2-11.
- install the shield capacitor as shown in Figure 2-18.

Strip insulation from the end of each wire.

Loosen the screws in plug J5 terminals and position the plug as you would to plug it into J5.

Insert the relay wires and relay power into the appropriate screw clamps for single or duplex
action as shown (refer to Figure 2-18); tighten the screws to secure the wires.

10

Install the wired plug into J5.

1"

Repeat steps 2 through 10 for control output #2 printed circuit board as applicable.
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_-- we Relay No. 1
ool o1 w3 W2 =N.0. contact =] Position when shipped
;:‘tgl;tcs (O W3 = N.C. contact I N.O. with power applied
) [o1- ﬁ&la_y,{l\l% 2 and out indicator light off.
T W4 = N.O. contact =+—
o711 -
Sliws W5 = N.C. contact
= |
W7 = Relay or \ygi___:
Current Output w7 glj)tr;ts?l
#1 PCB
Control
output
0 #2 PCB

Ferrite Filter

%
4 paz

Cable Shield External Load
power supply

----- Relay 1
| load —MO_ N
— Heal S\ .o-q o— H
Relay 2 |-
1 cays —g\oqo— N

load

Fair-Rite P/N 0443164151

or equivalent I

Required for CE Mark Conformity
Kit Part No. 51197612-502, contains two

@

ferrite filters; Part No.51197612-508 GD
' ®

)

contains 8 ferrite filters. Install inside of

case. See Figure 2-11.

Capacitor Kit 51197755-001 - L Cooling —&\Lo-Q O— H
Install capacitors as shown in figure. _JD —_—
Plug J5 (see Notes = ;Q'OOM“F

Capacitor

*Relay 2 is used for time proportional duplex.
Also used for 3 position step. See Figure 2-17.

Notes:

1. J5 terminals 2 and 4 are the non-switched connections to an SPST relay.
Selectable for normally open or normally closed as required.

2. This relay supplies a dry contact closure. User must supply appropriate
power connections for his external device.

Supply voltage
3. This relay has a resistive load rating of 5A @ 120 Vac _(for example: 115 Vac) must equal a
Load calculation example: Resistance of customer _ number less - 21416
. than 5 amps
controlled device
Figure 2-18 Relay Control Output Wiring
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2.8 Option Wiring Procedures

Alarm output and digital input wiring

You can wire #1 and #2 Alarm Outputs and Digital Inputs.

The prerequisites are:

Model Number - Table 3 = XX1

Refer to Figure 2-19 and follow the procedure in Table 2-18 to wire alarm outputs or digital inputs.

The alarm output is a dry contact closure.

Table 2-18 Alarm Output or Digital Input Wiring

Step

Action

Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.

Locate connector J3 and J4 on the alarm output/digital input printed circuit board (refer to
Figure 2-19 for location).

Remove the unwired plug from J3.

Run the digital input wires through the desired knockout.

For CE Mark conformity, install the ferrite filter as shown in Figure 2-11.

Strip insulation from the end of each wire.

Loosen the screws in plug J3 terminals and position the plug as you would to plug it into J3.

0 N oo |~ ®

Insert the wires for the digital inputs into the appropriate screw clamps as shown (refer to
Figure 2-19). Note that you can wire the contacts in an and/or fashion, so that both contacts
or either contact initiates the configured action. Tighten the screws to secure the wires.

Install the wired plug into J3.

10

Remove the unwired plug from J4.

11

Run the alarm output wires through the desired knockout.

12

For CE Mark conformity:
o install the ferrite filter as shown in Figure 2-11

« install the shield capacitors as shown in Figure 2-19.

13

Strip insulation from the end of each wire.

14

Loosen the screws in plug J4 terminals and position the plug as you would to plug it into J4.

15

Insert the wires for the alarm devices into the appropriate screw clamps as shown (refer to
Figure 2-19). Tighten the screws to secure the wires.

16

Locate the jumper positions W1/W2 and W3/W4 on the printed circuit board. Reposition the
jumpers as shown in Figure 2-19 for the desired relay control action. The recorder is shipped
with the W1 and W3 in N.C. positions.

17

Install the wired plug into J4.

Release L
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External Load _ Alarm outputs — W4
Powe\SuppIy — _ _ _a Cable Sh|elc_i 8_-2 Alarm No. 1
—0 Qo R;;r; Load --@ - o [] w3 =N.C. contact
\e —w3 W4 =N.O. contact
© "<D Alarm No. 2
\ Alarm #2 — w2 W1 =N.C. contact
W— Re|ay Load --® 8_3 W2 = NO contact
—0 _.(D | o} \./=v1 Position when shipped
=" “l ¥ N.C. with power off or
.0047 uF g; = L Plug J4 Alarm indicator light on.
Capacitor /D . see Notes)
T 0 1
o . ° =
Ferrite Filter '
- « e dceeee - #4 # # #
Fair-Rite P/N 0443164151 :
or equivalent :
Required for CE Mark Conformity .
Kit Part No. 51197612-502, contains two . o
ferrite filters; Part No.51197612-508 :
contains 8 ferrite filters. Install inside of ~ + O
case. See Figure 2-11. . O O
Capacitor Kit 51197755-001 : 4
Install capacitors as shown in figure. .
Notes: :
e e e e e e e —
1. J4 terminals 2 and 4 are the non- Cable Shield . Digital inputs
switched connections to an ) 4
SPST relay. Selectable for e —-(" )b .
normally open or normally closed — PIN 3 - 2nd Control Loop + Digital 2
as required. 1T —-QD PIN 2 - 1st Control Loop + Digital 1
2. This relay supplies a dry contact - +4—T PIN 1 - Recorder Supplied
closure. User must supply T L ] __/m) ] Voltage S pp
appropriate power connections | o a.g.e ource
for his external device. ' A Plug J3 for Digital Inputs

3. This relay has a resistive load

T

&

rating of 1 A @ 120 Vac .0047 uF L
Load calculation example: Capacitor EI‘_.:\
Supply voltage = 21417
(for example: 115 Vac) must equal a
= number less
Resistance of customer than 1 amps
controlled device
Figure 2-19 Alarm Output or Digital Input Wiring
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Additional alarm wiring information
The DR4500 has the ability to provide for Alarm outputs 3, 4, 5, and 6.

Follow the procedures listed below to wire No. 3 and No. 4 Alarm Outputs and No. 5 and No. 6 Alarm
Outputs.

Alarms 3 and 4 output wiring

You can wire #3 and #4 Alarm Outputs.
The prerequisites are:
e  Model Number - Model Table 2 = 1X, 4X, 6X*

*If control output is 4-20 mA, then the relays on the control card are available for use as
alarms on all models except DR45AH/AS/AP models.

Refer to Figure 2-20 and follow the procedure in Table 2-19 to wire Alarm 3 and Alarm 4 outputs.

Table 2-19 Alarm 3 and Alarm 4 Output Wiring

Step Action
1 Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.
2 Locate connector J5 on the 4-20 mA control output printed circuit board to wire relays #3 and

#4. Refer to Figure 2-20 for location.

3 Remove the unwired plug from J5.

4 Locate jumper position W2/W3 and W4/W5 below connector J5 on the printed circuit board.
Note that you may want to remove the plug-in output printed circuit board for better access to
jumpers. Be sure to tag and remove all the plug connections to the printed circuit boards
before removing it. Position the jumpers as shown for the desired relay contact action and
reinstall the printed circuit board.

5 Run the alarm output wires through the desired knockout.

6 For CE Mark conformity:
o install the ferrite filter as shown in Figure 2-11

 install the capacitors as shown in Figure 2-20

7 Strip insulation from the end of each wire.
8 Loosen the screws in plug J5 terminals and position the plug as you would to plug it into J5.
9 Insert the wires for the alarm devices into the appropriate screw clamps as shown. Refer to

Figure 2-20. Tighten the screws to secure the wires.

10 Install the wired plug into J5.

Release L DR4500A Truline Circular Chart Recorder With or Without Control Product Manual
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Alarms 5 and 6 output wiring

You can wire #5 and #6 Alarm outputs.

The prerequisites are:

Model Number - Model Table 2 = X1, X4, X6*

*If control output is 4-20 mA, then the relays on the control card are available for use as
alarms on all models except DR45AH/AS/AP models.

Refer to Figure 2-20 and follow the procedure in Table 2-20 to wire Alarm 5 and Alarm 6 outputs.

Table 2-20 Alarm 5 and Alarm 6 Output Wiring

Step

Action

Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.

Locate connector J5 on the 4-20 mA control output printed circuit board to wire relays #5 and
#6. Refer to Figure 2-20 for location.

Remove the unwired plug from J5.

Locate jumper position W2/W3 and W4/W5 below connector J5 on the printed circuit board.
Note that you may want to remove the plug-in output printed circuit board for better access to
jumpers. Be sure to tag and remove all the plug connections to the printed circuit boards
before removing it. Position the jumpers as shown for the desired relay contact action and
reinstall the printed circuit board.

Run the Alarm output wires through the desired knockout.

For CE Mark conformity:
« install the ferrite filter as shown in Figure 2-11

« install the capacitors as shown in Figure 2-20

Strip insulation from the end of each wire.

Loosen the screws in plug J5 terminals and position the plug as you would to plug it into J5.

Insert the wires for the alarm devices into the appropriate screw clamps as shown. Refer to
Figure 2-20. Tighten the screws to secure the wires.

10

Install the wired plug into J5.

48
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Alarm No. 3
W2 = N.O. contact
W3 = N.C. contact
Alarm No. 4
W4 = N.O. contact
W5 = N.C. contact

W3, p—q W2

Fair-Rite P/N 0443164151
or equivalent

4-20 mA

control output
and no. 3 &4
alarm outputs

Wiring for alarm outputs #3, 4, 5, and 6

Ferrite filter

(-

Required for CE Mark Conformity

Kit Part No. 51197612-502, contains two

ferrite filters; Part No.51197612-508

contains 8 ferrite filters. Install inside of

case. See Figure 2-11.
Capacitor Kit 51197755-001

Install capacitors as shown in figure.

No.5&6
Alarm outputs PCB

W3 -y W2
v

External Load
Power Supply

Alarm #3
Relay Load

Alarm #4

Relay Load -0/-\/0/

"L o047 uF

é J_:\ Capacitor

looel ]
W5'W4

Alarm No. 5
W2 = N.O. contact
W3 = N.C. contact
Alarm No. 6
W4 = N.O. contact
W5 = N.C. contact

(-

Alarm #5

Relay Load

21466

P

External Load
Power Supply

O

Alarm #6

0

Relay Load

0

Ferrite filter

* "L o047 uF

2; Capacitor

Figure 2-20 Alarm outputs #3, 4, 5, and 6 wiring
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RS485 Modbus communications wiring

RS485 Modbus Communications is an option available on the DR4500A recorder.
The prerequisites are:

e  Model Key Number - All models except DR4SAH/AP/AS

e  Model Number - Table 3 =3XX or 4XX

Refer to Figure 2-21 and follow the procedure in Table 2-21 to wire the RS485 Modbus communications

option.
Table 2-21 RS485 Modbus Communications Wiring
Step Action
1 Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.
2 Locate connector J3 on the RS485 Modbus communications option printed circuit board (refer
to Figure 2-21 for location).
3 Remove the unwired plug from J3.
4 Run the communications option wires through the desired knockout.

5 For CE Mark conformity
o |Install the ferrite filter as shown in Figure 2-11.

o Refer to Figure 2-21 for shield information.

6 Strip insulation from the end of each wire.
7 Loosen the screws in plug J3 terminals and position the plug as you would to plug it into J3.
8 Insert the wires for the communications option into the appropriate screw clamps as shown
(refer to Figure 2-22). Tighten the screws to secure the wires.
9 Install the wired plug J3 into J3 connector on the communications board.
ﬁ#‘.‘ REFERENCE
N

Refer to documents 51-52-25-66 and 51-52-25-69 for a complete description of RS485
Modbus Communications Option.
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Ferrite Filter

Fair-Rite P/N 0443164151
or equivalent

Required for CE Mark Conformity— Kit
supplied Part No. 51197612-502,
contains two ferrite filters. More than one
kit may be supplied. Install inside of case.
See Figure 2-11.
Communication wire must be Alpha

XTRA Guard | Cable (Alpha P/N 5121C)

P

Communications master

Tx+/ Tx-/
Rx+ SHLD Rx—
ANMNA—]
Fay
See | Poetor
Note 1

Notes:

1. The shield of the RS485 Modbus Communications cable is not
connected at the recorder end and should not extend into the
recorder enclosure. The shield of the communication cable

should be connected to earth ground at the farthest end on the cable.

2. For non-CE Mark applications, use shielded twisted pair cables

(Belden 4271 Twinax or equivalent).

A
]

Place 120 ohm resistor on

1

last device, between Tx+/Rx+
and Tx—/Rx-.

P To other
P communications

g instruments

L

(Maximum 15)

Optional communication

21418G

Figure 2-21 RS485 Modbus Communications Wiring

Release L DR4500A Truline Circular Chart Recorder With or Without Control Product Manual
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4-20 mA auxiliary output wiring
You can wire an auxiliary output for 4-20 mA.
The prerequisites are:
e  Model Number - Table 3 = 1XX or 4XX
Refer to Figure 2-22 and follow the procedure in Table 2-22 to wire 4-20 mA auxiliary output.

Table 2-22 4-20 mA Auxiliary Output Wiring

Step Action

Open the recorder door. Loosen the captive screw in the chart plate and swing the plate out.

Locate connector J2 near the bottom of the auxiliary output printed circuit board (refer to
Figure 2-22 for location).

Remove the unwired plug from J2.

Run the output wires through the desired knockout.

For CE Mark conformity, install the ferrite filter as shown in Figure 2-11.

Strip insulation from the end of each wire.

Loosen the screws in plug J2 terminals and position the plug as you would to plug it into J2.

Observing the polarity, insert the wires into the appropriate screw clamps as shown (refer to
Figure 2-22). Tighten the screws to secure the wires.

Install the wired plug into J2.

ATTENTION

I © o N | bh® N | =

Be sure that the 4-20 mA auxiliary output is aligned. Refer to Subsection 8.4 Auxiliary Output
Calibration.

TIP

The 4-20 mA output on the control output board can also be set up for an Auxiliary
retransmission output if it is not being used for a control output. This requires model selection
option Table Il = 10, 40, 44, 60, 66.

ﬂ TIP
Auxiliary output 2 and Auxiliary output 3 use Control current output 1 and Control current
output 2 if Control “OUT ALG” is not set to “CURRENT". Refer to Figure 2-16 for Aux Out #2
and #3 wiring.
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Auxiliary
Output

auxiliary
output

PCB

Ferrite Filter

Fair-Rite P/N 0443164151
or equivalent

Required for CE Mark Conformity

M Kit Part No. 51197612-502, contains two
/\ ferrite filters; Part No.51197612-508
V contains 8 ferrite filters. Install inside of

case. See Figure 2-11.

Install capacitors as shown in figure.

l Capacitor Kit 51197755-001

Controller load
0-1000 ohms

Plug J2 @ ““““““““““““ _'I_
£ .0047 uF Capacitor 228416
Figure 2-22 4-20 mA Auxiliary Output #1 Wiring
ﬂ ATTENTION
Refer to Figure 2-16 for Auxiliary Output 2 and Auxiliary Output 3 wiring.
Release L DR4500A Truline Circular Chart Recorder With or Without Control Product Manual 53
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2.9 Lockout Switch Configuration

Introduction

The configuration can be locked using S1 switch located next to the microprocessor U17 on the main
printed circuit board.

Restrictions based on lockout switch position

Figure 2-23 shows the location of the S1 lockout switch on the main printed circuit board.
When the lockout switch is OFF (Down—Configure):

e You can view and change all applicable operating parameters as described in Section 4 —
Configuration Parameter Definitions.

When the lockout switch is ON (Up—Locked):

e  Most parameters for the recorder are locked and the parameters may not be changed except for
Tuning 1 and Tuning 2 parameters and adjustments to time/date/day/year.

-— Main Printed
Wiring Board
(Right Side)

]

[ ]

77
u19

S1 Lockout Switch

UP (ON) Locked
DOWN (OFF) Configure

[ O
50
c
—
—
R45
Y
—
C55 ™
R47

22709

Figure 2-23 S1 Lockout Switch Location

ﬂ ATTENTION
Lockout can also be configured under set up group “LOCKOUT”". See Subsection 3.21.

This feature also includes the special screw and plate that provide the lead seal capability for
sealing the chart plate. This feature is normally used with DR45AH model recorders.
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3. Configuration

3.1 Overview

Introduction

Configuration is a dedicated operation where you use straightforward keystroke sequences to select and

establish (configure) pertinent control data best suited for your application.

What’s in this section?

The table below lists the topics that are covered in this section.

Topic See Page
3.1 Overview 55
3.2 Configuration Prompts 57
3.3 How to Get Started 60
3.4 Configuration Tips 61
3.5 Configuration Procedure 62
3.6 Input Set Up Group 64
3.7 Pen Set Up Group 66
3.8 Chart Set Up Group 67
3.9 Time Set Up Group 69
3.10  Totalizer Set Up Group 70
3.1 Input Algorithm Set Up Group 72
3.12  Control Set Up Group 73
3.13  Tuning Parameters Set Up Group 75
3.14  SP Ramp Set Up Group 76
3.15  Timer Set Up Group 77
3.16  Alarms Set Up Group 78
3.17  Auxiliary Output Set Up Group 80
3.18  Modbus Communications Set Up Group 81
3.19  Options Set Up Group 82
3.20 Event Message 83
3.21 Lockout Set Up Group 86
3.22  Adjust Printing 87
3.23  Configuration Record Sheet 88

Release L
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Prompts

To assist you in the configuration process, there are prompts that appear in the upper and lower displays.
These prompts let you know what group of configuration data (set up prompts) you are working with and
also the specific parameters (function prompts) associated with each group.

Figure 3-1 shows an overview of the prompt hierarchy.

56 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual Release L
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3.2 Configuration Prompts

Diagram: prompt hierarchy

Figure 3-1 shows an overview of the DR4500A Set Up prompts and their associated Function prompt - read
from left to right.

Figure 3-1 DR4500A Prompt Hierarchy

Set Up Group

Function Prompts

FO RESET RESETFO | Only with key number DR45AR, see Appendix A

INPUT 1 % ENABLE || DECIMAL || UNITS || ENGUNITS || INTTYPE || XMITTER || IN1 HIiD
'j’{ INTLO || CUTOFF1 || INPTCOMP || FILTER1 || BURNOUT || EMISSIV |

INPUT 2

INPUT 3 Same as INPUT 1

INPUT 4

PEN 1 —»| ENABLE || PEN1IN || CHARTHHI | | CHARTILO | | PEN1ON || PEN1OFF ||MAJORDZD
'jﬂ MINORDIV | | RNG1TAG |

PEN 2

PEN 3 Same as PEN 1

PEN 4

CHART [ CHRTSPD || HOURREV || TIMEDIV || MINORDIV | [ CONTINUE | [ CHARTNAM | | HEADER<’_—|

TIME —» MINUTES || HOURS || DAY || MONTH || YEAR || DAY || WAKE MI:}_—|
'—_bf WAKE HR | | WAKE DAY | [ WAKE MON |

TOTAL 1 | (Value) || RSETTOT || TOTAL1 || TOTALEU || RATE || SCALER ||RSETABLE}_—|

TOTAL 2 Same as TOTAL 1

INP ALG —® INPALG || COEFF || PVHIGH || PviLow || RATIOA || BIASA || RATIOBiD
'—_bf BIASB || RATIOC || BIASC || POLYNOM || COVALUE || caxt041 || C3X10'34D
'—_bf C4x10-5 || C5x10-7 |
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Set Up Group Function Prompts

CONTROL 1 | ENABLE || PIDSETS || SWVALUE || SPSOURC || RATIO || BIAS ||SPTRAC:t|

l—_DfPOWERUP || PWROUT || SPHILIM |[ SPLOLIM || ACTION || OUTHILIM ||OUTLOLIEJ_—|

'—_Df DROPOFF || DEADBAND | | OUTHYST | | FAILSAFE || REMSW || MANKEY || PBorGAlw

'—_bf MINorRPM | [ CONT1ALG | | OUT1ALG || 4-20RNG |

CONTROL 2 Sameas CONTROL 1

TUNING 1 —® Fuzzy |[ACCUTUNE|| ATERR || PROPBD || RATEMIN || RSETMIN || MAN RSET

or or
GAIN RSET RPM

L pproP BD2 | [RATEZMIN | [RSETZMIN | cYcsec || cycasec |
or or
GAIN 2 RSET2RPM

TUNING 2 Same as TUNING 1

SP RAMP1 | ENABLE [ SPRAMP || TIMEMIN || FINALSP |

| SPRATE || EUHRUP || EUHRDN |

| SPPROG || RECYCLES || SOAKDEV | [ PROFILE || STATE ||RECOVERL|:|

SP RAMP2 Same as SP RAMP1

PROFILES —® PRxSTRT || PRxEND || RAMPUNIT | | SYNC 1+2

SPP SEGS —»[SEGXRAMP | | SEGxSP || SEGXTIME |

SPP EVNT

TIMER —» TIMER || PERIOD || START || LDISPLAY || RSET || ON-TIME || INCRMENT |

ALARM 1 —»| A1s1VAL || A1s2VAL || A1S1TYPE || A1S2TYPE || A1S1HL || A1S1SCAL | | A1SZHL<‘__|

'—_b{ A1S2SCAL | | AL1HYST |

ALARM 2
ALARM 3
ALARM 4 Same as ALARM 1
ALARM 5
ALARM 6
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Set Up Group Function Prompts

AUX OUT —»| AuxouT || 4mAVAL || 20mAVAL || AUXOUT2 || 4mAVAL || 20mA VAL ||AUXOUT<3t|

'—_ﬂ 4mAVAL || 20mA VAL |

COMM —»| ComSTATE | | ComADDR | | BAUD || XMT DLAY || DBL BYTE |

OPTIONS ~—»| REJFREQ || HFREJ || RELHUMID || ATMPRES || DEVIATION || DEVSETPT | | SCROLL

GRANDTOT | /f key number is DR45AR, see Appendix A for Fo calculation prompts.

EVNT MSG | EVENT1 || MESSAGE1 || POSITION1 || EVENT2 || MESSAGE2 || POSITION2 | | EVENT 3<D

'—_»(MESSAGB | | POSITIONS | | EVENT4 || MESSAGE4 | | POSITIONd | | EVENT5 || MESSAGEQD

'jﬂposmom || EVENT6 ||MESSAGES | | POSITIONS |

LOCKOUT | PAssworp | [ LockouT | [ CHANGE |

ADJUST P TRACELN || GRIDLN || PENTYPE |

CALIB For field calibration—see Calibration section of manual

STATUS | VERSION || FAILSAFE* | | RAMTEST | | CONFTEST | | CALTEST || COMMTEST | | FACT CRC<’__|

BATTERY *Displayed on test failure only
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3.3 How To Get Started

Read the configuration tips

Read Subsection 3.4 Configuration Tips which will help you to easily and quickly configure your recorder.

Read configuration procedure

Read Subsection 3.5 Configuration Procedure which tells you how to access the Set Up groups, and the
function parameters within each of these groups that are shown in the Prompt Hierarchy in Figure 3-1.

Set Up groups

The Set Up groups and function parameters are listed in the order of their appearance. The list includes the
name of the prompt, the range of setting or selections available, and the factory setting. It allows you to
quickly find a parameter and obtain the available range or selection you require.

Parameter explanations or definitions

If you need a detailed explanation of any prompt listed, refer to Section 4 — Configuration Parameter
Definitions. This section lists the set up and function prompts, the selections or range of settings that you
can make for each, plus a detailed explanation or definition of each parameter.

Configuration record sheet

Located in Subsection 3.23 is a Configuration Record Sheet. When you make your configuration selections,
record them on this sheet. Then you will have a record of how the recorder was configured.

Set up the recorder in this order:

« Inputs (Display will be correct)

o Pens (Trace will agree with display)
o Chart

e Alarms

» Control

o Tuning

o Other functions as needed
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3.4 Configuration Tips

Introduction

Listed below in Table 3-1 are some tips that will help you enter the configuration data more quickly.

Table 3-1 Configuration Tips

Function Tip

Displaying groups Use the SET UP key to display the Set Up groups. The group titles are listed in
this section in the order that they appear in the recorder.

Displaying Use the FUNC key to display the individual parameters under each group. The
functions prompts are listed in the order of their appearance in each group.
Scrolling To get to a Set Up group prompt more quickly, hold the SET UP key in. To get

to a function prompt more quickly, hold the FUNC key in. The display will scroll
through the parameters.

ATTENTION The prompting scrolls at a rate of 2/3 seconds when the SET

UP or FUNC key is held in. Also, [A] [ V] keys will move group prompts
forward or backward at a rate twice as fast.

Changing values When Changing the value of a parameter, you can adjust a more significant
quickly digit in the upper display by holding in one key [A] or [¥], and pressing the
other [A] or [ V] at the same time.

o The adjustment will move one digit to the left.

o Press the key again and you will move one more digit to the left.

Restoring to the When you change the value or selection of a parameter while in Set Up mode
original value and decide not to enter it, press RUN/HOLD once, the original value or
selection will be recalled.

Exiting Set Up mode | To exit Set Up mode, press the LOWR DISP key. This returns the display to
the same state it was in immediately preceding entry into the Set Up mode.

Timing out from Set If you are in Set Up mode and do not press any keys for one minute, the
Up mode recorder will time out and revert to the mode and display that was being used
prior to entry into Set Up mode.

Key error When a key is pressed and the prompt “KEY ERROR” appears in the lower
display, it will be for one of the following reasons:

e parameter not available
e notin Set Up mode, press SET UP key first
o key malfunction, do keyboard test (operation)

o individual key locked out
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3.5 Configuration Procedure

Introduction

o Each of the Set Up groups and their functions are preconfigured at the factory.
o The factory settings are shown in the Set Up group tables that follow this procedure.

« If you want to change any of these selections or values, follow the procedure in Table 3-2. This
procedure tells you the keys to press to get to any Set Up group and any associated Function parameter

prompt.
o If you need a detailed explanation of any prompt, refer to Section 4 — Configuration Parameter
Definitions.
Procedure

Follow the procedure listed in Table 3-2 to access the Set Up groups and Function prompts.

ﬂ TIP
The prompting scrolls at a rate of 2/3 seconds when the SET UP or FUNC key is held in. Also,
[A][V¥] keys will move group prompts forward or backward at a rate twice as fast.

Table 3-2 Configuration Procedure

Step Operation Press Result
1 Select Set Up mode SET Upper Display: SET UP—Lets you know you are in the
uUpP configuration mode and a Set Up group title is being

displayed in the lower display.

Lower Display: INPUT 1—This is the first Set Up group
title.

2 Select any Set Up group SET o Successive presses of the SET UP key will
UP sequentially display the other Set Up group titles
shown in the prompt hierarchy in Figure 3-1.

e You can also use the [A] [ V] keys to scan the Set Up
groups in both directions.

o Stop at the Set Up group title which describes the
group of parameters you want to configure. Then
proceed to the next step.

3 Select a Function FUNC Upper Display: Shows the current value or selection for
parameter the first function prompt of the particular Set Up group
that you have selected (EXAMPLE: ENABLE/DISABLE).

Lower Display:—Depends on what is selected in Set Up
group. Shows the first function prompt within that Set Up
group. Example: “INPUT 1”

4 Select other Function FUNC o Successive presses of the FUNC key will sequentially
parameters display the other function prompts of the Set Up group
you have selected.

¢ Stop at the function prompt that you want to change,
then proceed to the next step.
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Step Operation Press Result
5 Change the value or A v e These keys increment or decrement the value or
’ or . .
selection selection that appears for the function prompt you have
selected.
o See Subsection 3.4 Configuration Tips for instructions
to increase or decrease value quickly.
¢ Change the value or selection to meet your needs.
o If the display flashes, you are trying to make an
unacceptable entry.
6 Enter the value or selection FUNC o This key selects another function prompt.
or
SET e This key selects another Set Up group.
UP
The value or selection you have made will be entered into
memory after another key is pressed.
7 Exit configuration LOWR This exits configuration mode and returns the recorder to
DISP the same state it was in immediately preceding entry into
the Set Up mode. It stores any changes you have made.
Release L DR4500A Truline Circular Chart Recorder With or Without Control Product Manual 63

8/02



Configuration

Input Set Up Group

3.6 Input Set Up Group

Introduction

This data deals with various parameters required to configure input 1, input 2, input 3, or input 4.

Function prompts

Table 3-3 lists all the function prompts in the “INPUT 1” Set Up group. Repeat the process for each input
you want to set up.

e Press the SET UP key until INPUT 2, INPUT 3, or INPUT 4 appears in the display.

Table 3-3 Input Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
INPUT 1 Input 1 Actuation DISABL ENABLE
ENABLE
DECIMAL Decimal Point Location XXXX None XXX.X
XXX.X One
XX XX Two
X XXX Three
UNITS Temperature Units DEGF DEGF
DEG C
XXXXX (make selection at prompt
"ENGUNITS")
ENGUNITS Engineering Units Oto9
AtoZz
+
\
(blank)
IN1 TYPE Input 1 Actuation Type BTC WTCH 100 PT
ETCH WTCL or
ETCL 100 PT 0-5V
JTCH 200 HI* with Control
JTCL 200 LO*
KTCH 500 PT
KTCL 100 RH
NNM TC 4-20 mA
NIC TC 0-10 mV
RTC 10-50m
STC 0-5V
TTCH 0-10V
TTCL RADIAM
*DR45AR only
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Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting

XMITTER Transmitter Characterization BTC TTCH Linear

ETCH TTCL

ETCL WTCH

JTCH WTCL

JTCL 100 PT

KTCH 500 PT

KTCL 100 RH

NNM TCH LINEAR*

NIC TC SQROOT*

RTC

STC

*Set “INTHI” and “IN1LO”
IN1 HI Input 1 High Range Value —999.0 to 9999. 900

(linear inputs only) in engineering units
IN1LO Input 1 Low Range Value —999.0 to 9999. -300
(linear inputs only) in engineering units

CUTOFF 1 Low Flow Cutoff Selection 0 to 100 % of input range 0
INPTCOMP Input Compensation —999.9 to 9999. 0
FILTER 1 Input 1 Filter 0 to 120 seconds 0
BURNOUT Burnout Protection NONE upP

UP

DOWN
EMISSIV Emissivity .01 to 1.00 .01

Repeat this procedure for INPUT 2, INPUT 3, and INPUT 4.
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3.7 Pen Set Up Group

Introduction

The functions listed in this group deal with how to configure pen #1, pen #2, pen #3, or pen #4. The

procedure for configuring each pen is the same. The prompts shown in Table 3-4 show PEN 1.

o Repeat the process for each pen you want to set up.

o Press the SET UP key until PEN 2, PEN 3, or PEN 4 appears in the display.

Function prompts

Table 3-4 lists all the function prompts in the PEN Set Up groups.

Table 3-4 Pen 1, 2, 3, 4 Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
PEN 1 Pen Record ENABLE ENABLE
(or PEN 2, PEN 3, DISABL
PEN 4)
PEN1IN Pen Input INPUT1 RH SETPT2 INPUT 1
(or PEN2IN, INPUT2 OUTPT1 DGTLA1
PENB3IN, PEN4IN) INPUT3 OUTPT2 DGTL2
INPUT4 SETPT1 PV1
CHART1HI Chart High Range Value —999.0 to 9999 302.0
(or CHART2HI,
CHART3HI,
CHART4HI)
CHART1LO Chart Low Range Value —999.0 to 9999 292.0
(or CHART2LO,
CHART3LO,
CHARTA4LO)
PEN1ON Pen Chart Position for ON 0 to 100 % 91.0
(or PEN20ON, Event
PEN3ON,
PEN4ON)
PEN1OFF Pen Chart Position for OFF 0to 100 % 93.0
(or PEN20OFF, Event
PEN3OFF,
PEN4OFF)
MAJORDIV Major Chart Divisions 21010 10
MINORDIV Minor Chart Division 2t0 10 10
RNG1TAG Range 1 Tag Name Oto9 RNG 1
AtoZ
+
/
(blank)
Repeat this procedure for PEN 2, PEN 3, and PEN 4.
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3.8 Chart Set Up Group

Introduction

The functions listed in this group deal with the parameters that must be set to assure proper chart function.

A

CAUTION

Before making any configuration changes to the “Chart” Set Up group, place the recorder in
“Chart Hold”. Press the CHART key to stop the chart rotation. Press again after configuration

entry is made.

Function prompts

Table 3-5 lists all the function prompts in the “Chart” Set Up group.

Table 3-5 Chart Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
CHRTSPD Chart Speed Selection 8HR XHR
12HR
24HR
7DAYS
XHR (See prompt "HOUR/REV")
HOUR/REV Hours per Revolution 6 to 744 (12 hrs for abrasion resistant pen) 12
(appears only if "XHR" is NOTE: Below 8 hrs chart speed (24 hrs chart
selected above) speed with abrasion resistant pen), printing
may be degraded.
TIME DIV Time Division 8 to 24 time periods 24
MINORDIV Minor Time Division Four Four
Eight
CONTINUE Continue Chart Rotation YES NO
NO
CHARTNAM Chart Name 0to9 TRULIN
AtoZ
+
/
(blank)
HEADER Header for Chart YES NO
NO
Release L DR4500A Truline Circular Chart Recorder With or Without Control Product Manual 67

8/02




Configuration
Chart Set Up Group

Function Prompt
Lower Display

Function Name

Selections or Range of Setting
Upper Display

Factory
Setting

REM CHRT

Remote Chart Activation

NONE

EXT SW1

EXT Sw2

ALARM 1

ALARM 2

TIME (See “WAKE MIN”, “WAKE HOUR”,
“WAKE DAY”, “WAKE MON” in Time Set Up
group.)

ALARM 3

ALARM 4

ALARM 5

ALARM 6

NONE
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3.9 Time Set Up Group

Introduction

The functions listed in this group deal with the parameters that let you configure the real time that will
appear on the chart.

Function prompts

Table 3-6 lists all the function prompts in the “Time” Set Up group.

Table 3-6 Time Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
MINUTES Real Time in Minutes Chart 0to 59
Speed Selection
HOURS Real Time in Hours 0to 23
DAY Real Time in Days 1to 31
. Set to local
MONTH Real Time in Months 1to 12 time
YEAR Real Time in Years 0to 99
DAY Day of the Week Chart MONDAY
Name TUEDAY
WEDDAY
THRDAY
FRIDAY
SATDAY
SUNDAY
WAKE MIN Wake Minutes 0to 59 0
WAKE HR Wake Hour 0to23 0
WAKE DAY Wake Day 0to 31 0
WAKE MON Wake Month 1to12 1
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3.10 Totalizer Set Up Group

Introduction

The functions listed in this group deal with the calculation and display of the total flow volume as
measured by input 1 (total 1) or input 2 (total 2). The displayed value is 8 digits with a configurable scale

factor.

Function prompts

Table 3-7 lists all the function prompts in the “TOTAL 17 Set Up group. Repeat the process for each input
you want to set up.

o Press the SET UP key until TOTAL 2 appears in the display.

Table 3-7 Totalizer Group Function Prompts

Function Prompt
Lower Display

Function Name

Selections or Range of Setting
Upper Display

Factory
Setting

Actual Current
Totalized Value

View Current Totalized
Value

Current Scale Factor
Example: E1 GPM

EO GAL

RSET TOT

Reset Totalizer to Zero
(RSETABLE must be set to
“LOCAL”)

NO
YES

NO

TOTAL 1
TOTAL 2

Totalizer 1
Totalizer 2

DISABL, INPUT1, PV1, INPUT2, INPUT 3,
INPUT 4, E TIME

DISABL

TOTAL EU

Total Engineering Units

Oto9
AtoZ
+

/
(blank)

GAL

RATE

Rate of Integration

SECOND

MINUTE

HOUR

DAY

M/DAY (Millions of Units per Day)

SECOND

SCALER

Totalizer Scale Factor

1
10

100

1000

10000

100000

1E6 (1,000,000)

RSETABLE

Totalizer Reset

NO
LOCAL
EXTSW1*
EXTSW2*
TIME

*Total will be set to “0” on closure of the
assigned external switch.

NO
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Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
INHIBIT Totalizer Inhibit NONE NONE
S1 OPEN
S1 CLOSE
S2 OPEN
S2 CLOSE

Repeat this procedure for INPUT 2.
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3.11 Input Algorithm Set Up Group

Introduction

Input Algorithm set up group lets you calculate a process variable (PV1) using Inputs 1, 2, and 3. Input 1 is
represented by ‘A’, Input 2 by ‘B’, Input 3 by ‘C’.

Function prompts

Table 3-8 lists all the function prompts in the Input Algorithm Set Up group.

Table 3-8 Input Algorithm Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting

INP ALG Input Algorithm NONE NONE

A+B+C (Summer)

VA*B/C (Square Root Multiplier/Divider)

VA*B*C (Square Root Multiplier)

A*B/C (Multiplier/Divider)

A*B*C (Multiplier)

(A-B)*C (Difference Multiply)

HI SELECT

LO SELECT
COEFF Coefficient K 0.000 to 1000.0 1.0
PV HIGH Calculated PV High Limit —999 to 9999 0.0
PV LOW Calculated PV Low Limit —999 to 9999 0.0
RATIO A Ratio for Input 1 —20.00 to 20.00 1.0
BIAS A Bias for Input 1 —999 to 9999 0.0
RATIO B Ratio for Input 2 —20.00 to 20.00 1.0
BIAS B Bias for Input 2 —999 to 9999 0.0
RATIOC Ratio for Input 3 —20.00 to 20.00 1.0
BIAS C Bias for Input 3 —999 to 9999 0.0
POLYNOM Polynomial characterizer NONE, INPUT 1, INPUT 2, INPUT 3, INPUT NONE

4
C0 VALUE Polynomial coefficient CO —-99.99 t0 99.99 0
C1 VALUE Polynomial coefficient C1 —9.999 to 9.999 0
C2x10-1 Polynomial coefficient C2 —9.999 t0 9.999 0
C3x10-3 Polynomial coefficient C3 —9.999 to 9.999 0
C4x10-5 Polynomial coefficient C4 —9.999 t0 9.999 0
C5x10-7 Polynomial coefficient C5 —9.999 to 9.999 0
72 DR4500A Truline Circular Chart Recorder With or Without Control Product Manual Release L

8/02




Configuration

Control Set Up Group

3.12 Control Set Up Group

Introduction

This data deals with various parameters required to effectively control your process.

Function prompts

Table 3-9 lists all the function prompts in the “CONTROL 1” or “CONTROL 2” Set Up group. You can

enable the Control groups in the Option group.

Table 3-9 Control 1 or Control 2 Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
CONTROL1 Control Loop 1 DISABL ENABLE
ENABLE
PID SETS Tuning Parameter Sets 1 ONLY 1 ONLY
2KEYBD
2PV SW
2SP SW
SW VALUE Automatic Switchover Value —999.0 to 9999 0.00
SP SOURC Setpoint Source 1 LOCAL 1 LOCAL
REMOTE
2 LOCAL
OUT 2 (available for Control 1 only)
NOTE: If you select “REMOTE,” Input #3 is
automatically assigned as your RSP source
for control #1; Input #4 is assigned for control
#2. However, if the unit has only 2 inputs,
then RSP will be on Input 2.
RATIO Ratio for Remote Setpoint —20.00 to 20.00 1.0
BIAS Bias for Remote Setpoint —999.0 to 9999 in engineering units 0
SP TRACK Setpoint TrackingTotalizer NONE NONE
Scale Factor RSP
POWER UP Power Up Controller Mode MANUAL MANUAL
Recall A LSP
A RSP
AM SP
AM LSP
PWR OUT Power Up Output LAST LAST
FAIL SF
NOTE: This prompt will appear only if
“3PSTEP” is selected at function prompt
“CONT ALG".
SP HILIM High Setpoint Limit —999.0 to 9999. 500
SP LOLIM Low Setpoint Limit —999.0 to 9999. 0
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Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
ACTION Control Output Direction DIRECT REVERSE
REVRSE
OUTHILIM High Output Limit —5.0 to 105.0 % of output 100.0
OUTLOLIM Low Output Limit —5.0 to 105.0 % of output 0
DROPOFF Controller Dropoff Value —5.0 to 105.0 % of output 0.0
DEADBAND Output Relay Deadband o Time Proportional Duplex: 20
-5.0t025.0 %
e On-Off Duplex:
0.0t0 25.0 %
o Position Proportional
0.5t05.0 %
OUT HYST Output Relay Hysteresis 0.0 to 5.0 % of PV Span 0.5
FAILSAFE Failsafe Output Value 0 to 100 % 50
For 3 Position Step Control: 0.0
100PCT  Set motor position to 100 % output
position
OPCT Set motor to 0 % output position
REM SW or Remote Switching NONE TO 2SP TUNE NONE
REM SW2 (Digital Input) TO MAN TO DIR TIMER
TO LSP RN/HLD
MAN KEY Manual Mode Key Selection ENABLE ENABLE
DISABL
PB orGAIN Proportional Band or Gain PB PCT GAIN
Units GAIN
MIN orRPM Reset Units R P M (repeats per minute) MIN
M I N (minutes per repeat)
CONT1 ALG or Control Algorithm ON-OFF PD+MR PID-A
CONT2 ALG PID-A 3PSTEP*
PID-B
*not applicable for model DR45AR
OUT1 ALG or Output Algorithm TIME* TIME D* CURRENT
OUT2 ALG CURRNT CURTI*
(appears if not POSITN* TI CUR*
3PSTEP above)
*not applicable for Model DR45AR
4-20RNG Current/Time Duplex Range 100PCT (FULL) 50PCT
(CUR D) 50 PCT (SPLIT)
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3.13 Tuning Parameters Set Up Group

Introduction

These Tuning Set Up groups contain the Function parameters that will allow your recorder to respond
correctly to changes in process variable or setpoint. You can start with predetermined values but you will
have to watch your process to determine how to modify them.

Function prompts

Table 3-10 lists all the function prompts in the Tuning 1 or Tuning 2 Set Up groups. How the “Algorithm”
and “Control” Set Up groups are configured determines which prompts will appear.

Table 3-10 Tuning 1 or Tuning 2 Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
Fuzzy Fuzzy Overshoot DISABL DISABL
Suppression ENABLE
ACCUTUNE Accutune Il for Control Loop DISABL DISABL
ENABLE
AT ERR Accutune Error Codes No message under normal conditions —
Read Only message displayed if tuning has
been manually aborted
PROP BD Proportional Band 0.1 to 1000 % 1.0
or or
GAIN Gain 0.1 to 1000
RATE MIN Rate in minutes 0.00 to 10.00 minutes 0.00
RSET MIN Reset in minutes/repeat 0.02 t0 50.00 1.0
or or
RSET RPM Reset in repeats/minute 0.02 t0 50.00 1.0
MAN RSET Manual Reset —100 to 100 % output 0.0
PROP BD2 Proportional Band 2 0.1 to 1000 % 5.0
or or
GAIN 2 Gain 2 0.1 to 1000
RATE2MIN Rate 2 in minutes 0.08 to 10.00 minutes 0.00
RSET2MIN Reset 2 in minutes/repeat 0.02 to 50.00 0.2
RSET2RPM Reset 2 in repeats/minute 0.02 to 50.00 0.2
CYC SEC Cycle Time (Heat) 1 to 120 seconds 20.0
Electromechanical Relays
CYC2 SEC Cycle Time 2 (Cool) 1 to 120 seconds 20.0
Electromechanical Relays
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3.14 SP Ramp Set Up Groups

The Setpoint Ramp 1 or 2 Set Up groups let you configure 2 setpoint ramps. Each group (SP RAMPI1 and
SP RAMP 2) can be configured one of three ways: ramp, rate, or setpoint program.

Setpoint Ramp

Setpoint will ramp between the current local setpoint and a final setpoint over a time interval (SP RAMP).

Setpoint Rate

The Setpoint Ramp Set Up group also contains the function parameters that let you configure a specific
ramp rate up and ramp rate down (SP RATE). These rates are used when the local setpoint is manually
changed.

Setpoint Program

Also included under this group are prompts for configuring a Setpoint program (SP PROG). The prompts
and instructions for Setpoint programming are presented in the Section 6 - Setpoint Ramp/Soak
Programming and Operation.

Function prompts

Table 3-11 lists all the function prompts in the SP RAMP 1 or SP RAMP 2 Set Up group. Configure each
ramp separately. When you enable the ramp type (SP RAMP, SP RATE, SP PROG) the other two types
are hidden from the display.

Table 3-11 SP Ramp 1 or 2 Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
SP RAMP* Single Setpoint Ramp DISABL DISABL
Selection ENABLE
TIME MIN Single Setpoint Ramp Time 0 to 255 minutes 0
FINAL SP Single Setpoint Ramp Final Enter a value within the setpoint limits 100.0
Setpoint
SP RATE* Setpoint Rate DISABL DISABL
ENABLE
EU/HR UP Rate up value (SP Rate 0 to 9999 0
enabled) in units per hour
EU/HR DN Rate down value (SP Rate 0 to 9999 0
enabled) in units per hour
SP PROG* Setpoint Programming DISABL DISABL
(Refer to Section 6) ENABLE
*Only one of these can be enabled at a time.
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3.15 Timer Set Up Group

Introduction

The Timer gives a countdown or elapsed time, after which Relay 1 energizes. If Timer is enabled, it has
exclusive control over Relay 1; Alarm 1 will not control the relay.

Function prompts

Table 3-12 lists all the function prompts in the TIMER Set Up group.

Table 3-12 Timer Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting

TIMER Timer Enable/Disable ENABLE DISABL
DISABL

PERIOD Timeout Period 0:00 to 99:59 0

START Start Initiation RHKEY RHKEY
ALARM2
TIME

LDISPLAY Timer Display TREM TREM
ET

RESET Timer Reset Control RHKEY RHKEY
ALARM1
REPEAT

ON-TIME Timer Repeat Mode 1 SEC

On-Time 2 SEC

3 SEC
4 SEC
5 SEC

INCRMENT Timer Count Increment MINUTE MINUTE
SECOND
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3.16 Alarms Set Up Group

Introduction

This data deals with the Alarms function that is available with your recorder.

e There are six alarms available. Each alarm has two setpoints.

e You can configure each of these two setpoints to alarm on various recorder parameters. There are two
alarm output selections, high or low.

e You can also configure the two setpoints to alarm on the same event and to alarm both high and low, if

desired. An adjustable hysteresis of 0.0 % to 100.0 % is configurable for each alarm.

Priority of functions that operate relays

During alarm conditions an alarm will deenergize its associated relay unless a higher priority function has
been configured for that relay. See Table 3-13. If you want the alarm to control the relay, do not configure

a higher priority function.

Table 3-13 Priority of functions that operate relays

Relay

Relay is controlled by (in order of priority)

1

1.
2.

Timer function

Alarm 1

Alarm 2 only

1.

Controller 1 output algorithms Relay Simplex,
Position Proportional, Relay Duplex,
Current/Relay Duplex

Alarm 3

Controller 1 output algorithms Position
Proportional, Relay Duplex, Current/Relay Duplex

Alarm 4

Controller 2 output algorithms Relay Simplex,
Position Proportional, Relay Duplex,
Current/Relay Duplex

Alarm 5

Controller 2 output algorithms Position
Proportional, Relay Duplex, Current/Relay Duplex

Alarm 6
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Function prompts

Table 3-14 lists all the function prompts in the Alarms Set Up group.

Table 3-14 Alarms Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
AxS1 VAL Alarm 1, Setpoint 1 Value Value in engineering units 90
AxS2 VAL Alarm 1, Setpoint 2 Value Value in engineering units 95
AxS1TYPE Alarm 1, Setpoint 1 Type NONE IN1
IN 1 (Input 1)
IN 2 (Input 2)
IN 3 (Input 3)
IN 4 (Input 4)
RH (Relative Humidity)
PV (Process Variable Loop 1)
DEV (Loop 1 Deviation)
OUT (Loop 1 Output)
DEV2 (Loop 2 Deviation)
OUT2 (Loop 2 Output)
EVENT (SP Programming-Segment Event)
TOTAL 1 (Totalizer to Alarm On)
TOTAL 2 (Totalizer to Alarm On)
TOTAL 3 (Model DR45AW only)
TOTAL 4 (Model DR45AW only)
AxS2TYPE Alarm 1, Setpoint 2 Type Same as A1S1TYPE IN 1
AxS1HL Alarm 1, Setpoint 1 State LO (Low Alarm) LO
H | (High Alarm)
AxS1SCAL Alarm 1, Setpoint 1 Scaling 1 10000 1
Multiplier for Totalizer 10 100000
Selection 100 1E6
1000
AxS2HL Alarm 1, Setpoint 2 State LO HI
HI
AxS2SCAL Alarm 1, Setpoint 2 Scaling 1 1
Multiplier for Totalizer 10
Selection 100
1000
10000
100000
1E6
ALx HYST Alarm Hysteresis 0.0 to 100.0 % of Input Span as appropriate 0.1
Repeat this procedure for ALARM 2, ALARM 3, ALARM 4, ALARM 5, ALARM 6.
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3.17 Auxiliary Output Set Up Group

Introduction

The auxiliary output will supply a 4-20mA output scaled to one of four operating parameters: Input,
Output, Setpoint, or Deviation. This current is supplied from a separate option card. AUX OUT 2 and
AUX OUT 3 use CONTROL CURRENT OUT 1 and CONTROL CURRENT OUT 2 if CONTROL OUT
ALG is not set to CURRENT.

Function prompts

Table 3-15 lists all the function prompts in the Auxiliary Output Set Up group.

Table 3-15 Auxiliary Output Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
AUX OUT 1 Auxiliary Output DISABL PV 2 DISABL
Representation IN 1 DEV 2
IN 2 OuT 2
PV 1 SP 2
DEV 1 IN 3
OUT 1 IN 4
SP 1
4 mA VAL Low Scaling Factor Low scale value to represent 4 mA 0.0
20mA VAL High Scaling Factor High scale value to represent 20 mA 100.0
Repeat this procedure for AUX OUT 2 and AUX OUT 3.
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3.18 Modbus Communications Set Up Group

Introduction

This data deals with the Communications option that is available with your recorder. This option allows the
recorder to be connected to a host computer via the Modbus protocol.

If your recorder does not have this option the prompts will not appear.

ﬂ ATTENTION
Refer to Documents 571-52-25-66 and 51-52-25-69 for a complete description of the RS485
Modbus Communications Option.

Function prompts

Table 3-16 lists all the function prompts in the Modbus Communications Set Up group.

Table 3-16 Modbus Communications Group Function Prompts

Function Name

Function Prompt
Lower Display

Selections or Range of Setting
Upper Display

Factory
Setting

ComSTATE

Modbus Communications

DISABL
MODBUS

DISABL

Com ADDR

Communications Station
Address

1t0 99

BAUD

Communications Baud Rate

300
600
1200
2400
4800
9600
19200
38400

9600

XMT DLAY

Transmit Delay
(in milliseconds)

NONE

10MSEC
20MSEC
30MSEC
40MSEC
50MSEC

NONE

DBL BYTE

Double Byte Order

FPB
FP BB
FPL

FP LB

FPB
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3.19 Options Set Up Group

Introduction

This data deals with various options that are available with your recorder. If your recorder does not have
any of these options the prompts will not appear.

Function prompts

Table 3-17 lists all the function prompts in the Option Set Up group.

Table 3-17 Options Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
REJ FREQ Rejection Frequency 50HZ 60HZ
60HZ
HF REJ High Frequency Rejection ENABLE ENABLE
DISABL
RELHUMID Relative Humidity NO NO
YES
ATMPRES Atmospheric Pressure 590 to 800 mmHg —
Compensation
DEVIATION Deviation Recording Action NONE NONE
SETPNT
CHAN1
DEVSETPT Deviation Setpoint Value —999.0 to 9999 0
SCROLL Lower Display Scroll NONE NONE
1 SEC
2 SEC
3 SEC
GRANDTOT Grand Totalizer ENABLE DISABL
DISABL
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3.20 Event Message Configuration

Introduction

This Set Up group allows you to specify an event message to be printed on a designated area of the chart
when triggered by a specific selectable actuation.

Function prompts

Table 3-18 lists all the function prompts in the “Event Message” Set Up group.

Table 3-18 Event Message Group Function Prompts

Function Prompt
Lower Display

Function Name

Selections or Range of Setting
Upper Display

Factory
Setting

EVENT1

Event 1 Trigger

NONE

EXTSW1
EXTSW2
ALARM1
ALARM2
ALARMS3
ALARM4
ALARMS5
ALARM6

NONE

MESSAGE1

Message for Event 1
(up to six characters)

Oto9
AtoZ
+

/
(blank)*

EVENT1

POSITON1

Chart Position for Message
1 Printing

0to 100 %

87.3

EVENT 2

Event 2 Trigger

NONE

EXTSW1
EXTSW2
ALARM1
ALARM2
ALARM3
ALARM4
ALARMS
ALARM6

NONE

MESSAGE2

Message for Event 2
(up to six characters)

Oto9
AtoZ
+

/
(blank)*

EVENT2

POSITON2

Chart Position for Message
2 Printing

0to 100 %

85.5
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Event Message Configuration

Function Prompt
Lower Display

Function Name

Selections or Range of Setting
Upper Display

Factory
Setting

EVENT 3

Event 3 Trigger

NONE

EXTSW1
EXTSW2
ALARM1
ALARM2
ALARM3
ALARM4
ALARMS
ALARM6

NONE

MESSAGE3

Message for Event 3
(up to six characters)

O0to9
AtoZ
+

/
(blank)*

EVENT3

POSITON3

Chart Position for Message
3 Printing

0to 100 %

83.6

EVENT 4

Event 4 Trigger

NONE

EXTSW1
EXTSW2
ALARMA1
ALARM2
ALARM3
ALARM4
ALARMS
ALARMG6

NONE

MESSAGE4

Message for Event 4
(up to six characters)

O0to9
AtoZ
+

/
(blank)*

EVENT4

POSITON4

Chart Position for Message
4 Printing

0 to 100 %

80.0

EVENT 5

Event 5 Trigger

NONE

EXTSW1
EXTSW2
ALARM1
ALARM2
ALARM3
ALARM4
ALARMS
ALARM6

NONE

MESSAGES5S

Message for Event 5
(up to six characters)

Oto9
AtoZ
+

/
(blank)*

EVENT5
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Event Message Configuration

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
POSITONS Chart Position for Message 0to 100 % 78.2
5 Printing
EVENT 6 Event 6 Trigger NONE NONE
EXTSW1
EXTSW2
ALARMA1
ALARM2
ALARM3
ALARM4
ALARMS5
ALARM6
MESSAGE®6 Message for Event 6 0to9 EVENT6
(up to six characters) AtoZ
+
/
(blank)*
POSITONG6 Chart Position for Message 0to 100 % 76.9

6 Printing

*For alphanumeric entries, the display will cycle, from left to right, with highlighting (increased brightness) of each
digit. The value of each digit can be changed only when it is highlighted.
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Lockout Set Up Group

3.21 Lockout Set Up Group

Introduction

These are the parameters that you will select to lockout any unauthorized changes to the recorder's
configuration and calibration prompts. You must know the password in order to change the Lockout
configuration.

Function prompt

Table 3-19 lists all the function prompts in the Lockout Set Up group.

Table 3-19 Lockout Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
PASSWORD Lockout Password Select up to 4 alphanumeric characters XXXX
(++++ is factory default password)
For more information on password security,
refer to Appendix B.
LOCKOUT Lockout NONE CALIB
CALIB
+CONF
MAX
CHANGE Change Password 0to9 XXXX
AtoZ

ATTENTION

Configuration can also be locked using S1 switch on the main printed circuit board. Refer to
Subsection 2.9 —Lockout Switch Configuration.

This feature also includes the special screw and plate that provide for the lead seal capability for sealing the

chart plate.
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3.22 Adjust Printing

Introduction

This data deals with the “Adjust Printing” feature of the Truline recorder. This feature is important to the

operation of the hot stylus pen.

Configuration choices are provided for PEN TYPE and the selection must match the stylus design.

e PEN TYPE = NORMAL is for the high-speed stylus design.
« PEN TYPE = JEWEL is used only for abrasion resistant stylus design.

@ CAUTION
If the “JEWEL” selection is accidentally used with the high-speed design, the life of that stylus

will be shortened.

You can also make slight adjustments to the print contrast.

Function prompt
Table 3-20 lists all the function prompts in the Adjust Set Up group.

Table 3-20 Adjust Group Function Prompts

Function Prompt Function Name Selections or Range of Setting Factory
Lower Display Upper Display Setting
TRACE LN Trace Line Contrast DARK MEDIUM
MEDIUM
LIGHT
GRID LN Grid Line Contrast DARK MEDIUM
MEDIUM
LIGHT
PEN TYPE Stylus Selection NORMAL - Select if high speed stylus (black NORMAL
tip) is installed.
JEWEL - Select if abrasion resistant stylus
(beige tip) is installed.
87
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Configuration Record Sheet

3.23 Configuration Record Sheet

Keep a record

Enter the value or selection for each prompt on this sheet so you will have a record of how your recorder
was configured.

Group Function Value or Factory Group Function Value or Factory
Prompt prompt Selection Setting Prompt prompt Selection Setting
INPUT 1 DECIMAL XXX.X PEN 1 PEN1IN INPUT1
UNITS DEGF CHART1HI 302.0
ENGUNITS — CHART1LO 292.0
IN1T TYPE 100PT PEN10ON 91.0
XMITTER LINEAR PEN1OFF 93.0
IN1 HI 900 MAJORDIV 10
IN1 LO -300 MINORDIV 10
CUTOFF 1 0 RNG1TAG RNG1
INPTCOMP 0
FILTER 1 0 PEN 2 PEN2IN INPUT2
BURNOUT uP CHART2HI 302.0
EMISSIV .01 CHART2LO 292.0
PEN20ON 91.0
INPUT 2 DECIMAL XXX. X PEN2OFF 93.0
UNITS DEGF MAJORDIV 10
ENGUNITS — MINORDIV 10
IN2 TYPE 100PT RNG2TAG RNG2
XMITTER LINEAR
IN2 HI 900 PEN 3 PEN3IN INPUT3
IN2 LO -300 CHART3HI 302.0
CUTOFF 2 0 CHART3LO 292.0
INPTCOMP 0 PEN3ON 91.0
FILTER 2 0 PEN3OFF 93.0
BURNOUT UP MAJORDIV 10
EMISSIV .01 MINORDIV 10
RNG3TAG RNG3
INPUT 3 DECIMAL XXX.X
UNITS DEGF PEN 4 PEN4IN NPUT4
ENGUNITS — CHART4HI 302.0
IN3 TYPE 100PT CHART4LO 292.0
XMITTER LINEAR PEN4ON 91.0
IN3 HI 900 PEN4OFF 93.0
IN3 LO -300 MAJORDIV 10
CUTOFF 3 0 MINORDIV 10
INPTCOMP 0 RNG4TAG RNG4
FILTER 3 0
BURNOUT uP CHART CHRTSPD XHR
EMISSIV 01 HOUR/REV 12
TIME DIV 24
INPUT 4 DECIMAL XXX.X MINORDIV Four
UNITS DEGF CONTINUE NO
ENGUNITS — CHARTNAM TRULIN
IN4A TYPE 100PT HEADER NO
XMITTER LINEAR REM CHRT NONE
IN4 HI 900
IN4 LO -300 TIME MINUTES Set
CUTOFF 4 0 HOURS to
INPTCOMP 0 DAY local
FILTER 4 0 MONTH time
BURNOUT DEGF YEAR
EMISSIV .01 DAY
WAKE MIN 0
WAKE HR 0
WAKE DAY 0
WAKE MON 0
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Group Function Value or Factory Group Function Value or Factory
Prompt prompt Selection Setting Prompt prompt Selection Setting
TOTAL 1 (Value) EO GAL CONTROL 2 CONTROL2 ENABLE
RSET TOT NO PID SETS 10ONLY
TOTAL 1 DISABL SW VALUE 0.0
TOTAL EU GAL SP SOURC 1LOCAL
RATE SECOND RATIO 1.0
SCALER 1 BIAS 0
RSETABLE NO SP TRACK NONE
INHIBIT NONE POWER UP MANUAL
PWR OUT LAST
RSET TOT NO SP LOLIM 0
TOTAL 2 DISABL ACTION REVRSE
TOTAL EU GAL OUTHILIM 100.0
RATE SECOND OUTLOLIM 0 ’
SCALER 1 DROPOFF 0.0
RSETABLE NO ’
INHIBIT NONE DEADBAND 2.0
OUT HYST 0.5
FAILSAFE 50
INP ALG g\lOPE'?:II:G T.SNE REM SW2 NONE
PV HIGH 0.0 MAN KEY ENABLE
PV LOW 0.0 PBorGAIN GAIN
BIAS A 0.0 CONT2ALG PIDA
RATIO B 1.0 OUT2ALG CURRENT
BIAS B 0.0 4-20 RNG 50PCT
RATIO C 1.0
BIAS C 00 TUNING 1 FUzzYy DISABL
POLYNOM NONE ACCUTUNE DISABL
CO0 VALUE 0 AT ERR Read only
C1VALUE 0 PROP BD 1.0
C2x10-1 0 or
C3x10-3 0 GAIN 1.0
C4x10-5 0 RATE MIN 0.00
C5x10-7 0 RSET MIN 1.0
or
CONTROL 1 CONTROL1 ENABLE RSET RPM 1.0
PID SETS 10ONLY MAN RSET 0.0
SW VALUE 0.0 CYCSEC 20.0
SP SOURC 1LOCAL PROP BD2 1.0
RATIO 1.0 or
BIAS 0 GAIN 2 1.0
SP TRACK NONE RATE2MIN 0.00
POWER UP MANUAL RSET2MIN 1.0
PWR OUT LAST or
SPHILIM 500 RSET2RPM 1.0
SPLOLIM 0 CYC2SEC 20.0
ACTION REVRSE
OUT HILIM 100.0
OUT LOLIM 0
DROPOFF 0.0
DEADBAND 2.0
OUT HYST 0.5
FAILSAFE 50
REM SW NONE
MAN KEY ENABLE
PBorGAIN GAIN
MINorRPM MIN
CONT1ALG PIDA
OUT1ALG CURRENT
4-20 RNG 50PCT
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Group Function Value or Factory Group Function Value or Factory
Prompt prompt Selection Setting Prompt prompt Selection Setting

TUNING 2 FUzzy DISABL TIMER TIMER DISABL
ACCUTUNE DISABL PERIOD 0:01
AT ERR Read only — START KEY
PROP BD 1.0 LDISPLAY TREM
or RESET KEY
GAIN 1.0 ON-TIME —
RATE MIN 0.00 INCRMENT MIN
RSET MIN 1.0
or ALARM 1 A1S1 VAL 90
RSET RPM 1.0 A1S2 VAL 95
MAN RSET 0.0 A1S1TYPE INPUT1
CYCSEC 20.0 A1S2TYPE INPUT1
PROP BD2 1.0 A1STHL LO
or A1S1SCAL 1
GAIN 2 1.0 A1S2HL HI
RATE2MIN 0.00 A1S2SCAL 1
RSET2MIN 1.0 AL1 HYST 0.1
tl)?rSETZRPM 1.0 ALARM 2 A2S1 VAL 90
CYC2SEC 20.0 A2S2 VAL 95

A2S1TYPE INPUT1

SP RAMP1 SP RAMP DISABL A2S2TYPE INPUT1
TIME MIN 0 A2S1HL LO
FINAL SP 100.0 A2S1SCAL 1
SP RATE DISABL A282 HL HI
EU/HR UP — A2S2SCAL 1
EU/HR DN — AL2 HYST 0.1
SP PROG DISABL
RECYCLES — ALARM 3 A3S1 VAL 90
SOAK DEV — A3S2 VAL 95
PROFILE _ A3S1TYPE INPUT1
STATE _ A3S2TYPE INPUT1
RECOVERY — A3S1HL LO
PROG END — A3S1SCAL 1

A3S2HL HI

SP RAMP2 SP RAMP DISABL A3S2SCAL 1
TIME MIN 0 AL3 HYST 0.1
FINAL SP 100.0
SP RATE _ ALARM 4 A4S1 VAL 90
EU/HR UP _ A4S2 VAL 95
EU/HR DN _ A4S1TYPE INPUT1
SP PROG DISABL A4S2TYPE INPUT1
RECYCLES _ A4STHL LO
SOAK DEV _ A4S1SCAL 1
PROFILE _ A4S2HL HI
STATE _ A4S2SCAL 1
RECOVERY _ AL4 HYST 0.1
PROG END —

PROFILES PRx STRT _
PRx END —
RAMPUNIT —
SYNC 1+2 —

SPP SEGS SEGxRAMP —
SEGx SP —
SEGXTIME —

SPP EVNT SEGx EV _
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Group Function Value or Factory Group Function Value or Factory
Prompt prompt Selection Setting Prompt prompt Selection Setting
ALARM 5 A5S1 VAL 90 EVNT MSG EVENT 1 NONE
A5S2 VAL 95 MESSAGE1 EVENT1
A5S1TYPE INPUT1 POSITION1 87.3
A5S2TYPE INPUT1 EVENT 2 NONE
A5S1HL LO MESSAGE2 EVENT2
A5S1SCAL 1 POSITION2 85.5
A5S2 HL HI EVENT 3 NONE
A5S2SCAL 1 MESSAGE3 EVENT3
AL5 HYST 0.1 POSITION3 83.6
EVENT 4 NONE
ALARM 6 A6S1 VAL . 90 MESSAGE4 EVENT4
A6S2 VAL - 95 POSITION4 80.0
ABS1TYPE o INPUT1 EVENT 5 NONE
ABS2TYPE INPUT1 MESSAGES5 EVENT5
A6S1HL LO POSITION5 78.2
AB6S1SCAL 1 EVENT 6 NONE
ABS2H L HI MESSAGEG6 EVENT6
ABS2SCAL 1 POSITIONG6 76.9
AL6 HYST 0.1
LOCKOUT PASSWORD XXXX
AUX OUT AUX OUT DISABL LOCKOUT CALIB
4 mA VAL 0.0 CHANGE XXXX
20mA VAL 100.0
ADJUST TRACE LN MEDIUM
AUX OUT2 AUX OUT2 DISABL GRID LN MEDIUM
4 mA VAL 0.0 PEN TYPE NORMAL
20mA VAL 100.0
AUX OUT3 AUX OUT3 DISABL
4 mA VAL 0.0
20mA VAL 100.0
COMM ComSTATE DISABL
Com ADDR 1
BAUD 9600
XMT DLAY NONE
DBL BYTE FPB
OPTIONS REJ FREQ 60
HF REJ ENABLE
RELHUMID NO
ATMPRES -
DEVIATION NONE
DEVSETPT 0
SCROLL NONE
GRANDTOT DISABL
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4. Configuration Parameter Definitions

4.1 Overview

Introduction

This section provides information for all the user-configurable control parameters listed in the

configuration section. If you aren't familiar with these parameters, this section gives you the parameter
prompt, the selection or range of setting that you can make, and a definition of how each parameter setting
affects recorder performance. It will also refer you to any other prompts that might be affected by your

selection.

Parameter groups and prompts

The control information is found in three configuration groups which are accessed by the SET UP key.

Each of these groups contains prompts, viewed in the lower display, which deal with functions that are

pertinent to that particular group. These are accessed by pressing the FUNC key.

The selections or values are listed in the upper display. Refer to Section 3 - Configuration for step by
step instructions.

What’s in this section?

The table below lists the topics that are covered in this section. They are listed in the order of their
appearance in the recorder.

Topic See Page
41 Overview 93
4.2 Input Parameters Set Up Group 94
4.3 Pen Parameters Set Up Group 98
4.4 Chart Parameters Set Up Group 100
45 Time Parameters Set Up Group 103
4.6 Total Parameters Set Up Group 104
4.7 Input Algorithm Set Up Group 106
4.8 Control Parameters Set Up Group 109
4.9 Tuning Parameters Set Up Group 119
4,10  Setpoint Ramp Set Up Group 122
4,11 Timer Set Up Group 124
412  Alarms Set Up Group 125
4.13  Auxiliary Output Set Up Group 128
4,14  Modbus Communications Set Up Group 130
4.15  Options Set Up Group 131
416  Event Message Set Up Group 133
4,17  Lockout Parameters Set Up Group 134
4,18  Printing Characteristics Adjustments 135
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4.2 Input Parameters Set Up Group

Introduction

These are the parameters required for input 1, 2, 3, or 4; temperature units, decimal location, actuation,
transmitter characterization, high and low range values in engineering units, input compensation, filter, and

burnout.

Input group prompts

Table 4-1 lists all the function prompts in the Input 1, 2, 3, or 4 setup group and their definitions.

Table 4-1 Input Group Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
DECIMAL DECIMAL POINT LOCATION -- This selection
determines where the decimal point appears in the
display.
XXXX None
XXX. X One Place
XX. XX Two Places
X XXX Three Places
NOTE: Auto-ranging will occur when one decimal
position has been selected and the value increases
above 999.9 but auto-ranging will not similarly occur
when two decimal positions are selected.
UNITS TEMPERATURE UNITS -- This selection will be
indicated on the PV display.
If you select EU, go to prompt “ENGUNITS”
DEGF Degrees Fahrenheit
DEGC Degrees Celsius
EU Engineering Units
ENGUNITS ENGINEERING UNITS — Make up 5 selections to create
unit identifier.
Oto9
AtoZ o For example, create unit identifier H2O by selecting
+ an “H” from A to Z, a “2” from 0 to 9, and an “O” from
— Ato Z.
éblank) « For alphanumeric entries, the display will cycle, from
left to right, with highlighting (increased brightness) of
each digit. The value of each digit can be changed
only when it is highlighted.
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Lower Display
Prompt

Upper Display

Range of Setting or Selection

Parameter Definition

INn TYPE
(n=1,2,3,o0r4)

BTC
ETCH
ETCL
JTCH
JTCL
KTCH
KTCL
NNM TC!

NIC TC'

RTC!
STC
TTCH
TTCL
W TC H'

WTC L'

100 PT
200 HI?
200 LO?
500 PT
100 RH
4-20mA
0-10mV
10-50m
0-5V
0-10V
RADIAM

INPUT ACTUATION TYPE -- This selection determines
what actuation you are going to use for input one. Be
sure that the values configured for high and low chart
range, soak setpoint, alarm setpoint, etc. are within the

measuring range for the selected actuation type.

B thermocouple 105
E thermocouple high —454
E thermocouple low —200
J thermocouple high 0
J thermocouple low 20
K thermocouple high —320
K thermocouple low -20
NNM NiNiMo

thermocouple 32
NIC Nicrosil-Nisil

thermocouple 0
R thermocouple 0
S thermocouple 0

T thermocouple high —300
T thermocouple low —200

W5W26 thermocouple
high 0
W5W26 thermocouple
low 0
100 Ohm-RTD -300
200 Ohm-RTD 32
200 Ohm-RTD 32
500 Ohm-RTD -300
100 Ohm-RTD -130

4 to 20 Milliamps®
0 to 10 Millivolts®
10 to 50 Millivolts®
0 to 5 Volts®

0 to 10 Volts®
Radiamatic

to
to

3300°F
1832°F
1100°F
1600°F
770°F

2500°F
1000°F

2500°F

2372°F
3100°F
3100°F
700°F
500°F

4200°F

2240°F
1200°F
752
392
900°F
392°F

1400 to 3400°F

1Only available with Model DR45AT
20nly available with Model DR45AR
3Go to prompt “XMITTER” to characterize the input.

41
-270
-129

-18

-7

-196
-29

0

-178
-18
-18

-184

-129

-18

-18
-184
0

0
-184
-90

760

to
to

to

1815°C
1000°C
593°C
871°C
410°C
1371°C
538°C

1371°C

1300°C
1704°C
1704°C
371°C
316°C

2316°C

1227°C
649°C
400
200
482°C
200°C

1871°C
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Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
XMITTER TRANSMITTER CHARACTERIZATION — This
selection lets you instruct the recorder to characterize a
linear input to represent a nonlinear one.
¢ NOTE: Prompt only appears when a linear actuation
is selected at prompt ‘IN1 TYPE”.
o FOR EXAMPLE: If input 1 is a 4 to 20 mA signal, but
the signal represents a type "K" thermocouple; select
"K TC H" and the recorder will characterize the 4 to
20 mA signal so that it is treated as a type "K"
thermocouple input (high range).
BTC B Type Thermocouple
ETCH E Type Thermocouple High
ETCL E Type Thermocouple Low
JTCH J Type Thermocouple High
JTCL J Type Thermocouple Low
KTCH K Type Thermocouple High
KTCL K Type Thermocouple Low
NNM H NNM NiNiMo Type Thermocouple High
NIC TC NIC Nicrosil Nisil Thermocouple
RTC R Type Thermocouple
STC S Type Thermocouple
TTCH T Type Thermocouple High
TTCL T Type Thermocouple Low
WTCH W5W26 Type Thermocouple High
WTCL W5W26 Type Thermocouple Low
100 PT 100 Ohm-RTD
500 PT 500 Ohm-RTD
100 RH 100 Ohm —RTD
LINEAR Linear Range
SQROOT Extracts Square Root
INn HI —999.9 to 9999. INPUT HIGH RANGE VALUE in engineering units is

(n=1,2,3,o0r4)

or

—999 to 9999
in engineering units

displayed for all inputs but can only be configured for
linear or square root transmitter characterization.
Otherwise, this is a read-only display of the higher range
value for the selected T/C or RTD input including
transmitter characterization, if applicable.

o Scale the #1 input signal to the display value you
want for 100 %.

« EXAMPLE:
Actuation (Input) = 4 mA to 20 mA
Process Variable = Flow
Range of Flow = 0 to 250 Gal/Min
High Range display value = 250
Then 20 mA = 250 Gal/Min

The control setpoint will be limited by the range of units
selected here.
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

INn LO
(n=1,2,3,o0r4)

—999.9 to 9999.
or

—999 to 9999
in Engineering units

INPUT LOW RANGE VALUE in engineering units is
displayed for all inputs but can only be configured for
linear or square root transmitter characterization.

¢ Otherwise, this is a read-only display of the low range
value for the selected T/C or RTD input including
transmitter characterization, if applicable.

¢ Scale the input signal to the display value you want
for 0 %. See example on previous page. The control
setpoint for Input will be limited by the range of units
selected here.

CUTOFF n
(n=1,2,3,o0r4)

0 to 100 % of Input Range

LOW FLOW CUTOFF—Lets you set a value in percent
of range below which the applicable totalizer does not
increment.

ATTENTION Prompt appears only if totalizer option

is present in the recorder.

INPTCOMP —999.9 to 9999. INPUT COMPENSATION — used to compensate the
input for drift of an input value due to deterioration of a
sensor, or some other cause; select the value you want
on the input.

FILTER n 0 to 120 seconds FILTER FOR INPUT — a software digital filter is

(n=1,2,3,o0r4)

No filter = 0

provided for the input to smooth the input signal. You
can configure the first order lag time constant from 1 to
120 seconds. If you do not want filtering, enter O.

BURNOUT

NONE

UpP

DOWN

BURNOUT PROTECTION (SENSOR BREAK) provides
most input types with upscale or downscale protection if
the input fails.

¢ Not available for inputs 0-5 V, 0-10 V, or 4-20 mA.

NO BURNOUT — Failsafe output applied for failed
input.

UPSCALE BURNOUT will make the indicated PV signal
increase when a sensor fails, and flash the upper
display.

DOWNSCALE BURNOUT will make the indicated PV
signal decrease when a sensor fails, and flash the upper
display.

NOTE: For no Burnout (that is, “None”) to function
properly on a linear input, there must be a dropping
resistor directly across the input terminals (that is, not
remote), then the unit can detect the “zero” voltage that
occurs when the 4-20 mA line is opened.

EMISSIV

.01 to 1.00

EMISSIVITY is a correction factor applied to the
Radiamatic input signal that is the ratio of the actual
energy emitted from the target to the energy which
would be emitted if the target were a perfect radiator.
Available only for “Radiamatic” inputs.

Repeat the procedure for INPUT 2, INPUT 3, and INPUT 4 configuration.
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4.3 Pen Parameters Set Up Group

Introduction

The functions listed in this group deal with how to configure pen #1, pen #2, pen #3, or pen #4. The
procedure for configuring each pen is the same. The prompts shown in Table 4-2 show PEN 1.

o Press the SET UP key until PEN 1, PEN 2, PEN 3, or PEN 4 appears in the display.

Pen 1-2-3-4 group prompts

Table 4-2 lists all the function prompts in the Pen 1, 2, 3, 4 set up groups and their definitions.

Table 4-2 Pen 1, 2, 3, or 4 Group Definitions

Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
PENn ENABLE PEN RECORD —This selection lets you enable or
DISABL disable the pen (channel) record
(n-1,2,3 0r4)
¢ Remember, the lower display prompt could read
PEN2, PEN3, or PEN4.
PENnNIN PEN INPUT—What do you want the pen to record?
(n=1,2,3 0r4) INPUT 1 INPUT 1—records Input 1
INPUT 2 INPUT 2—records Input 2
INPUT 3 INPUT 3—records Input 3
INPUT 4 INPUT 4—records Input 4
RH RELATIVE HUMIDITY—records in % RH. It initiates an
external calculation for measuring relative humidity.
INPUT 1, IN TYP must be configured for 100 PT. INPUT
2, IN TYP must be configured for 100 RH. The RH
prompt only appears when RELHUMID prompt in the
OPTIONS group is configured as YES.
OUTPT1 OUTPUT 1—records Output 1
OUTPT2 OUTPUT 2—records Output 2
SETPT1 SETPOINT 1—records Setpoint 1
SETPT2 SETPOINT 2—records Setpoint 2
DGTL1 DIGITAL 1 INPUT—records EVENT pen function on
contact closure across digital 1 input.
DGTL2 DIGITAL 2 INPUT—records EVENT pen function on
contact closure across digital 2 input.
PV1 PV1—records calculated PV1 when an input algorithm
(INP ALG) has been selected in the Options group.
(Available only in units with software Math Option.)
CHARTnHI —999.0 to 999 CHART HIGH RANGE VALUE—Enter a value that
corresponds with the chart high range value for
(n=1,2,30r4) pen 1 (pen 2, pen 3, or pen 4).
CHARTNLO —999.0 to 999 CHART RANGE LOW VALUE—Enter a value that
corresponds with the chart low range value for
(n=1,2,30r4) pen 1 (pen 2, pen 3, or pen 4).
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

PENNON
(n=1,2,30r4)

0to 100 %

PEN CHART POSITION FOR ON EVENT — This is the
event marker configuration using digital inputs.

Select the chart position where pen 1 (pen 2, pen 3, and
pen 4) is to mark (trace) occurrence of an ON event.

e Prompt only appears if DGTL1 or 2 is selected as pen
1 (pen 2, pen 3, or pen 4) input.

PENNnOFF
(n=1,2,30r4)

0to 100 %

PEN CHART POSITION FOR OFF EVENT — This is
the event marker configuration using digital inputs.
Select the chart position where Pen 1 (pen 2, pen 3, and
pen 4) is to mark (trace) occurrence of an OFF event.

e Prompt only appears if DGTL1 or 2 is selected as
pen 1 (pen 2, pen 3, or pen 4) input.

MAJORDIV

2t0 10

MAJOR CHART DIVISIONS — This is the number of
Major Divisions in range of chart 1 (2, 3, or 4) scale
(between CHART1HI and CHART1LO). Must divide
evenly into chart range.

ATTENTION The values of major divisions are now

printed with decimal points when possible. The
restriction is four characters, including the decimal and

(=) sign.
EXAMPLES:

Pen Range Print Format

0to 99 XXX

0to9 XXX

-9to9 XXX

—99 to 99 XXX

0to 999 XXX

MINORDIV

2t0 10

MINOR CHART DIVISIONS — This is the number of
Minor Divisions in range of chart 1 (2, 3, or 4) scale
(increments in each Major Division).

RNGnTAG
(n=1,2,30r4)

O0to9
AtoZ
+

/
(blank)

RANGE 1 TAG NAME — Enter a tag name for chart 1
(2, 3, or 4) range. It can be up to 5 characters.

o For alphanumeric entries, the display will cycle, from
left to right, with highlighting (increased brightness) of
each digit. The value of each digit can only be
changed when it is highlighted.

Repeat this procedure for PEN 2, PEN 3, and PEN 4 configuration.
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4.4 Chart Parameters Set Up Group

Introduction

The functions listed in this group deal with how the chart will be set up. It includes time divisions, speed,
name, rotation, header, remote activation, and wake time parameters that have to be set for the proper chart

function.

A

CAUTION

Before making any configuration changes to the “Chart” Set Up group, place the recorder in
“Chart Hold”. Press the CHART key to stop the chart rotation. Press again after configuration
entry is made.

Chart group prompts

Table 4-3 lists all the function prompts in the chart parameters setup group and their definitions.

Table 4-3 Chart Parameters Group Definitions

Lower Display

Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

CHRTSPD

8HR
12HR
24HR
7DAYS
XHR

CHART SPEED — This is the time it will take to drive
the chart one complete revolution.

8 Hour revolution

12 Hour revolution

24 Hour revolution

7 Day revolution

X hour revolution - make Hours per Revolution selection
at prompt “HOUR/REV”.

ATTENTION If the chart speed selection is 8 hr/8

division, 12 hr/12 division, 24 hr/24 division, 7 day/14
division, or 7 day/21 division, then standard chart has
been selected.

This means that the chart will be printed with the time
lines on the hour. Limited information will be printed on
the chart during the first incomplete segment following
chart initiation and before the first valid hour mark.

NOTE: If X hour chart is selected, standard charts are
disabled.

HOUR/REV

6 to 744 Hours
(12 hrs for abrasion resistant
pen)

HOURS PER REVOLUTION — Set the desired chart
speed. Appears only if XHR was selected at prompt
“CHRT SPD”.

ATTENTION Below 8-hour chart speed (24 hours

with abrasion resistant pen) printing may be degraded.
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Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
TIME DIV 8 to 24 time periods TIME DIVISION — This is the number of time periods
MAJOR into which the chart record is to be divided.
TIME PERIOD
TIME DIV Software set for 4 or 8
MINOR seg/minor time divisions
ATTENTION Make sure that the chart selected is
evenly divisible into the time periods. For example: 7
day = 14 or 21 lines.

CONTINUE CONTINUE CHART ROTATION — Do you want to
continue or stop the chart drive after a single 360°
rotation.

YES Yes—continue chart drive
NO No—stop chart drive (If “NO” is selected, chart paper
must be replaced for proper printout.)

CHARTNAM 0TO9 CHART NAME - This is where you determine the chart

ATOZ name identifier. For example: TRULINE/4.
+
— o For alphanumeric entries, the display will cycle, from
/ left to right, with highlighting (increased brightness) of
(BLANK) each digit.
¢ The value of each digit can be changed only when it
is highlighted.
HEADER YES HEADER FOR CHART - Is the header to be printed
NO each time the recorder goes from chart hold to chart run
the CHART key is pressed.
HEADER EXAMPLE
Chart Ranges
(Lo-Hi) Date (mo/day/yr)
|4
Time (24 FIR /_,14-57_1_ 08/25/93
clock) P1=0TO350 PSI
P2=50TO 450 GPM
Pen (channel) —E P3=0TO 1000 PSI
nos- P4=450 TO 50 GPM
<010:020> TRULIN
o
| Time Division I Chart Engineering
Name Units
21423
o If you select “NO” only the chart name will be printed.
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Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
REM CHRT REMOTE CHART ACTIVATION - Select the desired

function to activate the chart from a remote location or
an internal signal.

NONE NONE - No selection

EXT SW1 EXT SW 1 - External Switch #1 activates chart

(Dlgital Input #1)
EXT SW2 EXT SW 2 - External Switch #2 activates chart
(Digital Input #2)

ALARM 1 ALARM 1 - Alarm 1 activates chart

ALARM 2 ALARM 2 - Alarm 2 activates chart

TIME TIME - Wake Time activates chart

ALARM 3 ALARM 3 - Alarm 3 activates chart

ALARM 4 ALARM 4 - Alarm 4 activates chart

ALARM 5 ALARM 5 - Alarm 5 activates chart

ALARM 6 ALARM 6 - Alarm 6 activates chart
o If you select “TIME”, set wake minutes at prompt

“WAKE MIN” and wake hours at prompt “WAKE HR”
in Time Set Up group.
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4.5 Time Parameters Set Up Group

Introduction

The functions listed in this group deal with how to configure the real-time in minutes, hours, days, months,
and years. There is also a selection for days of the week.

Time group prompts

Table 4-4 lists all the function prompts in the Time parameters setup group and their definitions.

Table 4-4 Time Parameters Group Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
MINUTES 0to 59 REAL-TIME IN MINUTES — Set the present time in
minutes.
HOURS 0to23 REAL-TIME IN HOURS — Set the hour in 24 HR clock
format.
DAY 1to 31 REAL-TIME IN DAYS — Set a number corresponding
to a day.
MONTH 11012 REAL-TIME IN MONTHS — Set a number
corresponding to a month.
YEAR 0to 99 ¢« REAL-TIME IN YEARS — Set a number
corresponding to a year.
DAY MONDAY o DAY OF THE WEEK — Select a day of the week.
TUEDAY
WEDDAY
THRDAY
FRIDAY
SATDAY
SUNDAY
WAKE MIN 0 to 59 WAKE MINUTES - Wake time specifies time, in

minutes, at which Wake Time Event occurs.

WAKE HR 0to 23 WAKE HOUR - Wake time specifies time, in hours, at
which Wake Time Event occurs.

WAKE DAY 0to 31 WAKE DAY - Wake time specifies time, in days, at
which Wake Time Event occurs.

ATTENTION If day is set to “0”, the wake up day

and month are ignored and only a successful match of
the hours and minutes will cause the event.

WAKE MON 11012 WAKE MONTH - Wake time specifies time, in months,
at which Wake Time Event occurs.
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4.6 Total Parameters Set Up Group

Introduction

The functions listed in this group deal with the calculation and display of the total flow volume as
measured by Input 1 (Total 1), or Input 2 (Total 2). The displayed value is eight digits with a configurable

scale factor.

Totalizer 1 and 2 group prompts

Table 4-5 lists all the function prompts in the Totalizer 1 and 2 Set Up group and their definitions.

Table 4-5 Totalizer Group Definitions

Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

(Actual Current
totalized value)

(Current scale factor)

Example: E1 GPM

VIEW CURRENT TOTALIZED VALUE — this selection
lets you view the current totalized value.

¢ In the example shown, E1 represents exponential
value of total (total times 101). GPM represents total
engineering units selected.

¢ See “SCALER” and “TOTAL EU” function prompts in
this group for selections.

RSETTOT YES RESET TOTALIZER TO ZERO — this selection lets
NO you reset the totalizer to zero.
o Selecting YES will reset the totalizer to zero.
Function prompt “RSETABLE” must be set to “LOCAL”.
TOTAL1 DISABL, INPUT 1, INPUT 2, TOTALIZATION FOR INPUT 1 OR 2 — this selection
TOTAL2 INPUT 3, INPUT 4, PV1, allows you to select the input to Totalizer 1 or 2.
E TIME
o E TIME accumulates elapsed time since last reset in
the units specified under RATE function.
o Not DISABL allows selection of the rest of the
prompts associated with totalization.
TOTALEU 0to9 TOTAL ENGINEERING UNITS — this selection allows
AtoZz you to make up to 3 selections to create a unit identifier
+ that the total represents.
/_ o For alphanumeric entries, the display will cycle, from
(blank) left to right, with highlighting (increased brightness) of

each digit. The value of each digit can be changed
only when it is highlighted.
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Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
RATE RATE OF INTEGRATION — This selection allows you
to select the desired rate of integration. It must match
input units:
Example:
GPM must use “MINUTE”
PPH must use “HOUR”
SECOND SECOND - EU (Engineering Units) per second.
MINUTE MINUTE - EU per minute
HOUR HOUR - EU per hour
DAY DAY - EU per day
M/DAY M/DAY - Millions of Units per day (multiplier) 106 x input
SCALER 1 TOTALIZER SCALE FACTOR — this selection allows
10 you to select a scale factor (that is, a Multiplier) for the
100 totalizer display. It affects only the display.
1000
10000 e The desired factor is applied to the calculated value
100000 to extend the maximum flow range that can be
1E6 displayed.
o Scaler selection does not affect the totalization value
printed on the chart.
EXAMPLE:
« 1E6 equals 1 times 108. (1,000,000)
RSETABLE NO
LOCAL LOCAL TOTALIZER RESET— Allows the totalizer
value to be reset via the display/keypad.
EXT SWA1 EXTERNAL SWITCH 1—Allows the totalizer to be set
to zero upon switch #1 closure. (Digital Input #1)
EXT SW2 EXTERNAL SWITCH 2—Allows the totalizer to be set
to zero upon switch #2 closure. (Digital Input #2)
TIME WAKE TIME—Resets the totalizer when the value
configured for the Wake Time Event is reached. (See
WAKE MIN, WAKE HR, WAKE DAY, WAKE MON in the
Time Set Up group.)
INHIBIT The totalizer will be inhibited while the configured action
is true.
NONE
S1 OPEN External SW1 open inhibits totalizer.
S1 CLOSE External SW1 closed inhibits totalizer.
S2 OPEN External SW2 open inhibits totalizer.
S2 CLOSE External SW2 closed inhibits totalizer.

Repeat the configuration for TOTAL 2.
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4.7 Input Algorithm Set Up Group

Introduction

The Input Algorithm Set Up Group lets you apply various math algorithms to the inputs.

Prompts

Table 4-6 lists all the function prompts in the Input Algorithm set up group and their functions.

Table 4-6 Input Algorithm Group Definitions

Upper Display
Range of Setting or Selection

Lower Display
Prompt

Parameter Definition

INP ALG

INPUT ALGORITHM has the following selections from
which to choose:

ATTENTION | ¢ 6 input is disabled, the

corresponding term is set to 1 except if the Summer
(A+B+C) is selected in which case the term is set to 0.
The calculated PV1 can be the pen 1-4 source as well
as the input to totalizer 1. The ratio and bias values are
still applied so that the term corresponding to the
unused input can be made into any constant value.

NONE

NONE—No algorithm configured

A+B+C (NOTE 1)

SUMMER WITH RATIO AND BIAS—The following
formula applies:

PV =K x (Input 1xRatio A+Bias A) + (Input 2xRatio B+Bias B) + (Input 3xRatio C+Bias C)

VA*B/C (NOTE 1)

MULTIPLIER DIVIDER WITH SQUARE ROOT—The
following formula applies:

PV=Kx
Error!x (PVy-PVi o)

VA*B*C (NOTE 1)

MULTIPLIER WITH SQUARE ROOT—The following
formula applies:

PV=Kx
Error!x (PVy—PVi )

A*B/C (NOTE 1)

MULTIPLIER DIVIDER—The following formula applies:

PV=Kx
Error!x (PVy—PVi o)

A*B*C (NOTE 1)

MULTIPLIER—The following formula applies:

PV =K x (Input 1xRatio A+Bias A)x(Input 2xRatio B+Bias B)x(Input 3xRatio C+Bias C) x (PVy—PV o)
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Lower Display

Upper Display Parameter Definition

Prompt Range of Setting or Selection
A-B*C (NOTE 1) SUBTRACTOR MULTIPLIER—For BTU calculations.
The following formula applies:
PV =Kx [(Input 1xRatio A+Bias A)—(Input 2xRatio B+Bias B)]x(Input 3xRatio C+Bias C)
LO SEL LOW SELECT—PV is the lower of INPUT 1 or INPUT
2.
HI SEL HI SELECT—PV is the higher of INPUT 1 or INPUT 2.
COEFF 0.00 to 99.00 K CONSTANT—Appears only if a selection is made at
“INP ALG” prompt.
PV HIGH —999 to 9999 CALCULATED PV HIGH LIMIT—Only applicable for
algorithms “VA*B/C”, “VA*B*C”, “A*B/C”, “A*B*C”.
PV LOW —999 to 9999 CALCULATED PV LOW LIMIT—Only applicable for
algorithms “VA*B/C”, “YA*B*C”, “A*B/C”, “A*B*C".
RATIO A -20to 20 RATIO FOR INPUT 1—Used with the “A” term in the
match equation selected at prompt “INP ALG”.
BIAS A —999 to 9999 BIAS FOR INPUT 1—Used with the “A” term in the
math equation selected at prompt “INP ALG”.
RATIO B -20to 20 RATIO FOR INPUT 2—Used with the “B” term in the
math equation selected at prompt “INP ALG”.
BIAS B —999 to 9999 BIAS FOR INPUT 2—Used with the “B” term in the
math equation selected at prompt “INP ALG”.
RATIO C —20to 20 RATIO FOR INPUT 3—Used with the “C” term in the
math equation selected at prompt “INP ALG”.
BIAS C —999 to 9999 BIAS FOR INPUT 3—Used with the “C” term in the
math equation selected at prompt “INP ALG".
POLYNOM NONE, INPUT 1, INPUT 2, POLYNOMIAL EQUATION - A fifth order Polynomial
INPUT 3, INPUT 4 Equation can be used on any one of the four Analog
Inputs.
The equation is in the form:
Y=C5*107 X2 +Cg* 102 x4 +C3* 103 x3 + Co* 101 X2 + C1 X +Cq
Where:
X is the analog input selected in % of span
X% = —XEU_. 100
Span EU
Co is a value between —99.99 to +99.99
C1 - Cgare values between —9.999 to +9.999
CO0 VALUE —99.99 to 99.99 Polynomial coefficient CO
C1 VALUE —9.999 t0 9.999 Polynomial coefficient C1
C2x10-1 —9.999 t0 9.999 Polynomial coefficient C2
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Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection

C3x10-3 —9.999 t0 9.999 Polynomial coefficient C3

C4x10-5 —9.999 t0 9.999 Polynomial coefficient C4

C5x10-7 —9.999 t0 9.999 Polynomial coefficient C5
NOTE 1: A =(Input 1 x Ratio A + Bias A)

B = (Input 2 x Ratio B + Bias B)
C = (Input 3 x Ratio C + Bias C)

The order of the inputs are fixed in the equations.
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4.8 Control Parameters Set Up Group

Introduction

The functions listed in this group deal with how the DR4500A will control the process including: number
of tuning parameter sets, setpoint source, ratio, bias, tracking, power-up recall, setpoint limits, output

direction and limits, deadband and hysteresis, control algorithm, output algorithm, and the current duplex
range. There are two control groups.

Control group prompts

Table 4-7 lists all the function prompts in the Control 1 or Control 2 set up groups and their definitions.

Table 4-7 Control 1 or 2 Group Definitions

Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

CONTROL 1

ENABLE
DISABL

CONTROL 1 — allows you to enable or disable control
loop #1.

PID SETS

NUMBER OF TUNING PARAMETER SETS — this
selection lets you choose one or two sets of tuning
constants (gain, rate, and reset).

1 ONLY

ONE SET ONLY — only one set of tuning parameters is
available. Configure the values for:

Gain (proportional band)

Rate

Reset Time

Cycle Time (if time proportional is used)

2KEYBD

TWO SETS KEYBOARD SELECTABLE — two sets of
tuning parameters can be configured and can be
selected at the operator interface.

¢ Press LOWR DISP key until you see "PID SET1" or
“PID SET2” to switch between sets. Configure the
values for:
Gain, Rate , Reset, Cycle Time
Gain #2, Rate #2, Reset #2, Cycle #2 Time

2PV SW

TWO SETS PV AUTOMATIC SWITCHOVER — when
the process variable is GREATER than the value set at
prompt "SW VALUE" (Switchover Value), the recorder

will use Gain, Rate, Reset, and Cycle Time. The active
PID SET can be read in the lower display.

¢ When the process variable is LESS than the value
set at prompt "SW VALUE," the recorder will use
Gain #2, Rate #2, Reset #2, and Cycle #2 Time. The
active PID SET can be read in the lower display.
Other prompts affected: SW VALUE
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

PID SETS
(continued)

2SP SW

TWO SETS SP AUTOMATIC SWITCHOVER — when
the setpoint is GREATER than the value set at prompt
"SW VALUE" (Switchover Value), the recorder will use
Gain, Rate, Reset, and Cycle.

¢ When the setpoint is LESS than the value set at
prompt "SW VALUE," the recorder will use Gain #2,
Rate #2, Reset #2, and Cycle #2.

o Other prompts affected: SW VALUE

SW VALUE

—-999.0 to 9999

AUTOMATIC SWITCHOVER VALUE —this is the value
of process variable or setpoint at which the recorder will
switch from Tuning Constant Set #2 to Set #1. Only
appears when PID SETS selections “2PV SW” or “2SP
SW” are selected.

SP SOURC

SETPOINT SOURCE — this selection determines what
your setpoint source will be; One local or Two local.
Toggled by the “SETPOINT SELECT” key.

1LOCAL

LOCAL SETPOINT — the setpoint entered from the
keyboard or from the setpoint program.

REMOTE

REMOTE SETPOINT — a signal is brought in through
the second input printed circuit board connector J2 and
used as the control setpoint.

o If you select “REMOTE”, Input #3 is automatically
assigned as your RSP source for CONTROL #1;
INPUT #4 is assigned for CONTROL #2. However, if
the unit has only 2 inputs then RSP will be on input 2.

« Ratio and Bias can be applied to the remote setpoint.
Mutually exclusive with 2 Local setpoints.

o Other prompts affected: RATIO, BIAS.

2LOCAL

TWO LOCAL SETPOINTS — this selection lets you
switch between two local setpoints. Mutually exclusive
with Remote setpoint.

OouT2

Only for Loop 1— Setpoint is the output of Control Loop
2.

RATIO

—20.00 to 20.00

RATIO — used when input 2* operates as a remote
setpoint, prompt "REMOTE."

¢ This ratio value can be applied to the remote setpoint.
It establishes the correct relationship between the
remote setpoint and the input 2 signal applied
according to the formula below (under Bias).

e Input 2 must be enabled.

*For recorders with two controllers, use input 3 for
controller #1 and input 4 for controller #2.
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

BIAS

—9999 to 9999
(engineering units)

BIAS — used when input 2 operates as a remote
setpoint (prompt "REMOTE").

« Bias, together with ratio, establishes the correct
relationship between the remote setpoint and the
input 2 signal applied according to the formula:

REMOTE SETPOINT = IN2 VALUE (RATIO) + BIAS
NOTE: IN2 VALUE = Actual (engineering units)

¢ All values must be within configured setpoint high and
low limits.

o Input 2 must be enabled.

SP TRACK

SETPOINT TRACKING — the local setpoint can be
configured to track the remote setpoint as listed below:

NONE

¢ NO TRACKING — if local setpoint tracking is not
configured, the LSP will not be altered when transfer
from RSP to LSP is made.

RSP

e LSP (LOCAL SETPOINT) TRACKS RSP (REMOTE
SETPOINT) IN AUTO — if configured, when the
recorder transfers out of remote setpoint, the last
value of the remote setpoint (RSP) is inserted into the
local setpoint.

POWER UP

POWER UP CONTROLLER MODE RECALL — this
selection determines which mode and setpoint the
recorder will use when the it restarts after a power loss.
Select one from below:

MANUAL

e MANUAL, LSP — at power-up, the recorder will use
manual mode with the output value displayed.

ALSP

e AUTOMATIC, LOCAL SETPOINT — at power-up,
the recorder will return to the automatic mode and will
use the local setpoint for control.

A RSP

¢ AUTOMATIC, REMOTE SETPOINT — at power-up,
the recorder will return to the automatic mode and will
use the remote setpoint for control.

AM SP

e LAST MODE, LAST SETPOINT used before power
down.

AM LSP

e« LAST MODE, LAST LOCAL SETPOINT on power
down.

PWR OUT

POWER UP OUTPUT SELECTION (for 3P Step
Control only) — this selection determines what position
the motor will be in when powered up.

LAST

LAST — at power up in automatic mode, the motor
position will be the last one prior to power down. When
the unit goes into FAILSAFE, it will stay in automatic
mode; motor will not be driven to the configured
Failsafe position.
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

PWR OUT
(continued)

FAIL SF

FAIL SF — at power up in manual mode, the motor will
be driven to either the 0 % or 100 % output position,
whichever is selected at prompt “FAILSAFE”. When the
unit goes into FAILSAFE, it will go to manual mode;
motor will be driven to the configured Failsafe position.

SP HILIM

—999.0 to 9999.
input units

SETPOINT HIGH LIMIT* — this selection prevents the
local and remote setpoints from going above the value
selected here. The setting must be equal to or less than
the upper range of input 1 and input 2. Input 2,** when
configured for remote setpoint, will be restricted to this
upper limit.

SP LOLIM

-999.0 to 9999.
inputs units

SETPOINT LOW LIMIT* — this selection prevents the
local and remote setpoints from going below the value
selected here. The setting must be equal to or greater
than the lower range of input 1 and input 2. Input 2,**
when configured for remote setpoint, will be restricted to
this lower limit.

ACTION

CONTROL OUTPUT DIRECTION — in what direction
do you want the recorder output to go when the process
variable increases.

DIRECT

DIRECT ACTING CONTROL — the recorder's output
increases as the process variable increases.

REVRSE

REVERSE ACTING CONTROL — the recorder's output
decreases as the process variable increases.

OUTHILIM

—-5.0 to 105.0 % of output

HIGH OUTPUT LIMIT — this is the highest value of
output beyond which you do not want the recorder
automatic output to exceed. Use 0 % to 100 % for time
proportional output type.

OUTLOLIM

—5.0 to 105.0 % of output

LOW OUTPUT LIMIT — this is the lowest value of
output below which you do not want the recorder
automatic output to exceed. Use 0 % to 100 % for time
proportional output type.

DROPOFF

-5 10 105.0 % of output

CONTROLLER DROPOFF VALUE — select an output
value that below which the recorder output will dropoff to
the low output limit value set in prompt "OUT LOLIM."

DEADBAND

-5.0t025.0 %
0t025.0%
0.5t05.0%

DEADBAND is an adjustable gap between the
operating ranges of output 1 and output 2 in which
neither output operates (positive value) or both outputs
operate (negative value). It is the difference between the
nominal trip points of relay 1 and relay 2.

Time Duplex
On-Off Duplex
Position Proportional

*The Local Setpoint will automatically adjust itself to be within the setpoint limit range. For example, if SP
= 1500 and the SP HILIM is changed to 1200, the new Local Setpoint will be 1200.

** Applies for Input 3 and Input 4 for recorders with two controllers.
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

OUT HYST

0.0 to 5.0 % of PV span

HYSTERESIS (OUTPUT RELAY ONLY) is an
adjustable overlap of the ON/OFF states of each control
output. This is the difference between the value of the
process variable at which the control outputs energize
and the value at which they de-energize. Only
applicable for ON-OFF control.

FAILSAFE

0to 100 %

FAILSAFE OUTPUT VALUE — the output level used
when you have communications SHED or when NO
BURNOUT is configured and input 1 fails.

100PCT
OPCT

For 3 Position Step Control

100PCT — motor position set to 100 % output position
OPCT — motor position set to 0 % output position

REM SW
REM SW2

REMOTE SWITCHING (DIGITAL INPUT) — contact
closure enables one of the following:

NONE

NO DIGITAL INPUT SELECTION

TO MAN

TO MANUAL — contact closure selects Manual mode.

TO LSP

TO LOCAL SETPOINT — contact closure selects the
local setpoint.

TO 2SP

TO LOCAL SETPOINT 2 — contact closure selects
local setpoint 2.

TODIR

TO DIRECT ACTION — contact closure selects Direct
Control Action.

RN/HLD

RUN/HOLD — contact closure suspends setpoint
Ramp/Program. Contact open resumes.

TUNE

AUTOTUNE — contact closure initiates Autotune.

TIMER

TIMER — starts the timer, if enabled.

The Timer can also be started by the RH KEY or
ALARM2. These parameters are found under the Timer
set up group.

MAN KEY

ENABLE

DISABL

MANUAL MODE KEY SELECTION — make selection
to enable or disable the Manual Mode selection through
the MAN/AUTO key.

ENABLE — allows you to use the MAN/AUTO key to
select Manual Mode.

DISABLE — disables the MAN/AUTO key.

PBorGAIN

PROPORTIONAL BAND UNITS — select one of the
following for the Proportional (P) term of the PID
algorithm:
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

PB PCT

o PROPORTIONAL BAND — selects units of percent
proportional band for the P term of the PID algorithm,
where:

PB % = 100 % FS
GAIN

GAIN

¢ GAIN selects the unitless term of gain for the P term
of the PID algorithm, where:

GAIN =100 % FS
PB %

MINorRPM

RESET UNITS — selects units of minutes or repeat per
minutes for the | term of the PID algorithm. 20 Repeats
per Minute = 0.05 Minutes per Repeat.

RPM

REPEATS PER MINUTE — the number of times per
minute that the proportional action is repeated by reset.

MIN

MINUTES PER REPEAT — the time between each
repeat of the proportional action by reset.

CONT1ALG

The CONTROL ALGORITHM lets you select the type of
control that is best for your process.

ATTENTION If the recorder has two controllers

(both enabled), CONT1ALG applies for controller #1
and CONT2ALG applies for controller #2.

ON-OFF

ON/OFF is the simplest control type. The output can be
either ON (100 %) or OFF (0 %). The Process Variable
(PV) is compared with the setpoint (SP) to determine
the sign of the error (ERROR = PV-SP). The ON/OFF
algorithm operates on the sign of the error signal.

¢ In Direct Acting Control, when the error signal is
positive, the output is 100 %; and when the error
signal is negative, the output is 0 %. If the control
action is reverse, the opposite is true. An adjustable
overlap (Hysteresis Band) is provided between the on
and off states.

o Other prompts affected: “OUT HYST”

DUPLEX ON/OFF is an extension of this algorithm
when the output is configured for Duplex. It allows the
operation of a second ON/OFF output. There is a
deadband between the operating ranges of the two
inputs and an adjustable overlap (hysteresis) of the on
and off states of each output. Both Deadband and
Hysteresis are separately adjustable. With no relay
action the controller will read 50 %.

o Other prompts affected: “OUT HYST” and
“DEADBAND”

114

DR4500A Truline Circular Chart Recorder With or Without Control Product Manual Release L

8/02




Configuration Parameter Definitions
Control Parameters Set Up Group

Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

CONT1ALG
(continued)

PID A

NOTE: PID A should not be
used for Proportional only action
(that is, no integral (reset)
action.) Instead, use PD+MR
with rate set to 0.

PID A is normally used for three-mode control. This
means that the output can be adjusted somewhere
between 100 % and 0 %. It applies all three control
actions — Proportional (P), Integral (1), and Derivative
(D) — to the error signal.

Proportional (Gain) — regulates the controller’s output
in proportion to the error signal (the difference between
Process Variable and Setpoint).

Integral (Reset) — regulates the controller's output to
the size of the error and the time the error has existed.
(The amount of corrective action depends on the value
of proportional Gain.)

Derivative (Rate) — regulates the controller's output in
proportion to the rate of change of the error. (The
amount of corrective action depends on the value of
proportional Gain.)

PID B

PID B unlike the PID-A equation, the controller gives
only an integral response to a setpoint change, with no
effect on the output due to the gain or rate action, and it
gives full response to PV changes. Otherwise controller
action is as described for the PID-A equation. See note
on PID-A.

PD+MR

PD WITH MANUAL RESET is used whenever integral
action is not wanted for automatic control. The equation
is computed with no integral contribution. The MANUAL
RESET, which is operator adjustable, is then added to
the present output to form the controller output.
Switching between manual and automatic mode will not
be bumpless.

o If you select PD with Manual Reset you can also
configure the following variations:

- PD (Two Mode) control,

- P (Single Mode) control.
Set Rate (D) and/or Reset Time (1) to 0.
o Other prompts affected: "MAN RSET"
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

CONT1ALG
(continued)

3PSTEP

The THREE POSITION STEP algorithm allows the
control of a valve (or other actuator), with an electric
motor driven by two controller relay outputs; one to
move the motor upscale, the other downscale without a
feedback slidewire linked to the motor shaft. The
deadband and hysteresis are adjustable in the same
manner as the duplex output algorithm.

The Three Position Step Control algorithm provides an
output display (OUT) which is an estimated motor
position since the motor is not using any feedback.
Although this output indication is only an approximation,
it is “corrected” each time the controller drives the motor
to one of its stops (0 % or 100 %). It avoids all the
control problems associated with the feedback slidewire
(wear, dirt, noise). When operating in this algorithm, the
estimated “OUT” display is shown to the nearest percent
(i.e., no decimal).

Refer to the Operation section for motor position
displays.

e Other prompts affected: “DEADBAND” and Tuning
prompts “GAIN”, “RATE”, “RESET".

OUT1ALG

The OUTPUT ALGORITHM lets you select the type of
output you want. Not applicable with Control Algorithm
prompt "3PSTEP."

ATTENTION | ¢ the recorder has two controllers

(both enabled), OUT1ALG applies for controller #1 and
OUT2ALG applies for controller #2.

Selections are model dependent. For example, current
output models cannot be configured for Time
Proportioning Simplex Output.

TIME

RELAY SIMPLEX — type of output using one SPDT
relay. Its normally open (NO) or normally closed (NC)
contacts are selected by positioning an internal jumper.

o Other prompts affected: "OUT HYST"

o Controller #1 uses Relay 3 and overrides control of
relay by Alarm 3. Controller #2 uses Relay 5 and
overrides control of relay by Alarm 5.

CURRNT

CURRENT SIMPLEX — type of output using one 4 to
20 mA signal that can be fed into a positive or negative
grounded load of 0 to 1000 ohms. The signal can be
recalibrated for any desired range from 3.25 mA to 21
mA for 0 % to 100 % output.
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

OUT1ALG
(continued)

POSITN

POSITION PROPORTIONAL SIMPLEX — type of
output using two SPDT relays and a motor which has a
100 to 1000 ohms feedback slidewire.

(Automatically selected when CONT ALG = 3PSTEP)

o Other prompt affected: "DEADBAND"

o Controller #1 uses Relays 3 and 4 and overrides
control of relays by Alarms 3 and 4. Controller #2
uses Relays 5 and 6 and overrides control of relays
by Alarms 5 and 6.

TIME D

RELAY DUPLEX — type of output using two SPDT
relays. Its normally open (NO) or normally closed (NC)
contacts are selected by positioning an internal jumper
(see Installation section).

o Other prompts affected: "DEADBAND"

o Controller #1 uses Relays 3 and 4 and overrides
control of relays by Alarms 3 and 4. Controller #2
uses Relays 5 and 6 and overrides control of relays
by Alarms 5 and 6.

CURTI

CURRENT/RELAY DUPLEX (RELAY = HEAT) is a
variation of duplex with current active for 0 % to 50 %
output (tuning set 2) and relay active for 50 % to 100 %
output (tuning set 1).

o Other prompts affected: "4-20 RNG," "DEADBAND"

o Controller #1 uses Relay 3 and overrides control of
relay by Alarm 3. Controller #2 uses Relay 5 and
overrides control of relay by Alarm 5.

TICUR

RELAY/CURRENT DUPLEX (RELAY = COOL) is
similar to "CUR-TI" except that current is active for 50 %
to 100 % and relay is active for 0 % to 50 %.

o Other prompts affected: "4-20 RNG,"
"DEADBAND"

o Controller #1 uses Relay 4 and overrides control of
relay by Alarm 4. Controller #2 uses Relay 6 and
overrides control of relay by Alarm 6.
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Lower Display
Prompt

Range of Setting or Selection

Upper Display

Parameter Definition

4-20 RNG

CURRENT DUPLEX RANGE ALGORITHM — used
with Output Algorithm selections "CUR-TI" or "TI-CUR."

50 PCT

CURRENT DUPLEX RANGE (SPLIT) enables the
normal control current output to provide its full range for
50 % output change.

o If “CUR-TI” duplex was selected, the current output
provides cool control.

100PCT

CURRENT DUPLEX RANGE (FULL) enables the
normal control current output to provide duplex heat
control over 0-100 % output change and the relay output
to provide cool control.

Repeat this procedure for Control 2 configuration.
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4.9 Tuning Parameters Set Up Group

Introduction

Tuning consists of establishing the appropriate values for the tuning constants you are using so that your
recorder responds correctly to changes in process variable and setpoint. You can start with predetermined
values but you will have to watch the system to see how to modify them. There are two Tuning groups

available.

Tuning group prompts

Table 4-8 lists all the function prompts in the Tuning 1 and Tuning 2 setup group and their definitions.

Table 4-8 Tuning Group Prompt Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
FUzzy FUZZY OVERSHOOT SUPPRESSION FEATURE
DISABL DISABLE - Disables fuzzy overshoot suppression
ENABLE ENABLE - The recorder will use fuzzy logic to suppress
or mimimize any overshoot that may occur as a result of
the existing tuning parameters. It does NOT change the
parameters.
ACCUTUNE ACCUTUNE II - On demand tuning algorithm
DISABL DISABLE - Disables ACCUTUNE Il
ENABLE ENABLE - TuneOF will be displayed as a status
message. Use the Increment or Decrement key to
toggle status to TuneON. New PID parameters will be
entered automatically when tuning is complete.
AT ERR NONE ACCUTUNE ERROR CODES (Read Only)
IDFL
ABRT
RUN
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

PROP BD
or
GAIN

0.1 to 1000 %
or
0.1 to 1000

PROPORTIONAL BAND is the percent of the range of
the measured variable for which a proportional recorder
will produce a 100 % change in its output.

GAIN is the ratio of output change (%) over the
measured variable change (%) that caused it.

_100%
~ PB%

G

where PB is the proportional band (in %)

o Ifthe PBis 20 %, then the Gain is 5. Likewise, a 3 %
change in the error signal (SP-PV) will result in a
15 % change in the recorder's output due to
proportional action. If the gain is 2, then the PB
is 50 %.

¢ Used with control algorithm PID-A or PID-B.
Defined as "HEAT" Gain on Duplex models for
variations of Heat/Cool applications.

¢ The selection of Proportional Band or Gain is made in
the control parameter group under prompt
"PBorGAIN."

RATE MIN

0.08 to 10.00 minutes
0.08 or less = OFF

RATE action affects the recorder's output whenever the
deviation is changing; and affects it more when the
deviation is changing faster.

o Used with control algorithm PID-A or PID-B.
Defined as "HEAT" Rate on Duplex models for
variations of Heat/Cool applications.

RSET MIN
or
RSET RPM

0.02 to 50.00

RSET MIN = RESET IN MINUTES / REPEAT
RSET RPM = RESET IN REPEATS / MINUTE

RESET adjusts the recorder's output in accordance with
both the size of the deviation (SP-PV) and the time it
lasts. The amount of the corrective action depends on
the value of Gain. The Reset adjustment is measured as
how many times proportional action is repeated/minute.

« Used with control algorithm PID-A or PID-B.
Defined as "HEAT" Reset on Duplex models for
variations of Heat/Cool applications.

¢ The selection of minutes per repeat or repeats per
minute is made in the control parameters group under
prompt "MINorRPM."

MAN RSET

—100 to +100
(in % output)

MANUAL RESET is only applicable if you have control
algorithm PD WITH MANUAL RESET. Because a
proportional recorder will not necessarily line out at
setpoint, there will be a deviation (offset) from setpoint.
This eliminates the offset and lets the PV line out at
setpoint.
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Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
PROP BD2 0.1 to 1000 % PROPORTIONAL BAND 2 or GAIN 2, RATE 2, and
or or RESET 2 parameters are the same as previously
GAIN 2 0.1 to 1000 described for “Heat” except that they refer to the cool
- zone tuning constants on duplex models or the second
RATE2MIN 0.08 to 10.00 minutes set of PID constants, whichever is pertinent.
0.08 or less = OFF
RSET2MIN 0.02 to 50.00
RSET2RPM
CYC SEC 1 to 120 seconds CYCLE TIME (HEAT) determines the length of one time
proportional output relay cycle. Defined as "HEAT" cycle
time for Heat/Cool applications.
¢ Electromechanical relays
CYC2 SEC 1 to 120 seconds CYCLE TIME 2 (COOL) is the same as above except it
applies to Duplex models as the cycle time in the
"COOL" zone of Heat/Cool applications or for 2nd set of
PID constants.
« Electromechanical relays
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4.10 Setpoint Ramp Set Up Group

Introduction

The Setpoint Ramp 1 and 2 Set Up groups contain the Function parameters that enable you to configure 2
setpoints. Each setpoint (SP RAMP 1 and SP RAMP 2) can be configured only one of three ways: ramp,
rate, or setpoint program.

Single Setpoint Ramp
Setpoint will ramp between the current local setpoint and a final setpoint over a time interval of up to 255
minutes. (SP RAMP).

Setpoint Rate
The Setpoint Ramp Set Up group also contains the function parameters that let you configure a specific rate
of change for any local setpoint change (SP RATE). It includes selections for Rate Up and Rate Down.

Setpoint Program

Also included under this group are prompts for configuring a 36-segment Setpoint program (SP PROG).
The prompts and instructions for Setpoint programming are presented in the Section 6 - Setpoint
Ramp/Soak Programming and Operation.

e You can start and stop the ramp/program using the RUN/HOLD key.

Setpoint Ramp/ Program group prompts

Table 4-9 lists all the function prompts in the Setpoint Ramp 1 or 2 setup group and their definitions.
When you enable the ramp type (SP RAMP, SP RATE, SP PROG) the other two types are hidden from the

display.
Table 4-9 Setpoint Ramp 1 or 2 Group Definitions
Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
SP RAMP SINGLE SETPOINT RAMP — Make selection to enable
or disable the setpoint ramp function. Make sure you
configure a ramp time and a final setpoint value. “SP
PROG” and “SP RATE” must be disabled.
ENABLE ENABLE SETPOINT RAMP — Allows you to start the
setpoint ramp (in automatic mode).
DISABL DISABLE SETPOINT RAMP — Disables the setpoint
ramp.
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Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
TIME MIN 0 to 255 minutes SETPOINT RAMP TIME — Enter the number of
minutes desired to reach the final setpoint.
A ramp time of “0” implies an immediate change of
setpoint.
Example of SP Ramp Settings:
Tl 2o
SP |
l_ 120
0 ) 255
je—Time—| 21421
FINAL SP Within SP limits SETPOINT RAMP FINAL SETPOINT — Enter the
value desired for the final setpoint. The recorder will
operate at the setpoint set here when ramp is ended.
SP RATE SETPOINT RATE—Lets you configure a specific rate of
(option) change for any local setpoint change. “SP RAMP” and
“SP PROG” must be disabled.
ENABLE ENABLE SETPOINT RATE—Allows the SP rate
feature.
DISABL DISABLE SETPOINT RATE—Disables the setpoint
rate.
EU/HR UP 0 to 9999 in Engineering Units RATE UP—Value for SP Rate selection.
per hour
EU/HR DN 0 to 9999 in Engineering Units RATE DOWN—Value for SP Rate selection.
per hour
SP PROG SETPOINT RAMP/SOAK PROGRAM
(option) Available only with recorders that contain this option.
“SP RAMP” and “SP RATE” must be disabled.
ENABLE
For reasons of convenience, the prompts used when SP
DISABL PROG is enabled are included in Section 6 — Setpoint
Ramp/Soak Programming and Operation.
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4.11 Timer Set Up Group

Introduction

The Timer gives a countdown or elapsed time, after which Relay 1 energizes. If Timer is enabled, it has
exclusive control over Relay 1; that is, Alarm 1 will not control the relay.

Timer group prompts

Table 4-10 lists all the function prompts in the Timer setup group and their definitions.

Table 4-10 Timer Group Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
TIMER ENABLE Enables or disables the timer option
DISABL
PERIOD 0:00 to 99:59 Configures the length of the timeout period (from 0 to 99
hours, 59 minutes).
START RH KEY Timer starts with the keyboard (Run/Hold key).
ALARM 2 Timer starts with Alarm 2.
TIME Wake time parameter—Starts timer when the value

configured for the Wake Time Event is reached. (See
WAKE MIN, WAKE HR, WAKE DAY, WAKE MON in the
Time Set Up group.)

The Timer can also be started by a discrete input, REM
SW or REM SW2. These prompts are found under the
Control Set Up Group.

LDISPLAY Select whether time remaining (TREM) or elapsed time
(ET) is displayed for the timer option. The time is shown
on the lower display in hh:mm format along with a
rotating “clock” character.

TREM Time remaining: If the “clock” rotation is clockwise,
elapsed time is indicated. ¥E1 0O.00

ET Elased time: If the “clock” rotation is counterclockwise,
time left is indicated. &1 0.00

RESET RH KEY Timer resets with the keyboard (Run/Hold key).

ALARM 1 Timer resets with Alarm 1.

REPEAT In Repeat Mode, the timer restarts immediately upon
timeout and activates the relay for 1 to 5 seconds.

ON-TIME 1 SEC Relay 1 on-time when timer is in repeat mode.

2 SEC

3 SEC

4 SEC

5 SEC

INCRMENT MINUTE Select the units of the timer.
SECOND
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4.12 Alarms Set Up Group

Introduction

An alarm is an indication that an event that you have configured (for example—Process Variable) has
exceeded one or more alarm limits. There are six alarms available, each with two setpoints. You can
configure each of these two setpoints to alarm on various controller parameters. There are two alarm output
selections, high and low. You can configure each setpoint to alarm either high or low. These are called
single alarms. You can also configure the two setpoints to alarm on the same event and to alarm both high
and low. An adjustable hysteresis of 0.0 % to 100.0 % is configurable for each alarm setpoint.

Priority of functions that operate relays

During alarm conditions an alarm will deenergize its associated relay unless a higher priority function has
been configured for that relay. See Table 4-11. If you want the alarm to control the relay, do not configure
a higher priority function.

Table 4-11 Priority of functions that operate relays

Relay Relay is controlled by (in order of priority)
1 1. Timer function
2. Alarm 1
2 Alarm 2 only
3 1. Controller 1 output algorithms Relay Simplex,

Position Proportional, Relay Duplex,
Current/Relay Duplex

2. Alarm 3
4 1. Controller 1 output algorithms Position
Proportional, Relay Duplex, Current/Relay
Duplex
2. Alarm 4
5 1. Controller 2 output algorithms Relay Simplex,

Position Proportional, Relay Duplex,
Current/Relay Duplex

2. Alarm 5

6 1. Controller 2 output algorithms Position
Proportional, Relay Duplex, Current/Relay
Duplex

2. Alarm 6
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Alarms group prompts

Table 4-12 lists all the function prompts in the Alarms setup group and their definitions. These prompts
repeat for all 6 alarms.

ﬂ TIP
To configure an alarm for a setpoint program segment event, program either type (AxS1TYPE
or AxS2TYPE) as EVENT. It is not necessary to configure any other alarm prompts.

Table 4-12 Alarms Group Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
AxS1 VAL Value in engineering units ALARM x SETPOINT 1 VALUE — this is the value at

which you want the alarm type chosen in prompt
"AxS1TYPE" to actuate. The value depends on what the
setpoint has been configured to represent. NO setpoint
is required for Communications SHED. For SP
Programming the value is the segment number for
which the event applies.

AxS2 VAL Value in engineering units ALARM x SETPOINT 2 VALUE — this is the value at
which you want the alarm type chosen in prompt
"AxS2TYPE" to actuate.

¢ The details are the same as “AxS1 VAL”".

AxS1TYPE ALARM x SETPOINT 1 TYPE — select what you want
Setpoint 1 of Alarm 1 to represent. It can represent any
of the Inputs, Relative Humidity, Deviation (loop 1 or 2),
Output (loop 1 or 2), and if you have a model with
communications, you can configure the recorder to
alarm on SHED. If you have setpoint programming, you
can alarm when a segment goes ON or OFF (loop 1 or
2).

An alarm can also be set to activate if a totalizer value
has exceeded a configured alarm value.

NONE NO ALARM

IN 1 INPUT 1

IN 2 INPUT 2

IN 3 INPUT 3

IN 4 INPUT 4

RH RELATIVE HUMIDITY

DEV (loop 1) LOOP 1 DEVIATION

OUT (loop 1) LOOP 1 OUTPUT

DEV2 (loop 2) LOOP 2 DEVIATION

OUT2 (loop 2) LOOP 2 OUTPUT

EVENT EVENT ON (SP PROGRAMMING)

TOTAL 1 TOTALIZER TO ALARM ON

TOTAL 2 TOTALIZER TO ALARM ON

TOTAL 3 TOTALIZER TO ALARM ON - MODEL DR45AW ONLY

TOTAL 4 TOTALIZER TO ALARM ON - MODEL DR45AW ONLY
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Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
AxS2TYPE Same as AxS1TYPE ALARM x SETPOINT 2 TYPE — select what you want
Setpoint 2 of Alarm x to represent. The selections are
the same as AxS1TYPE.
ALARM x SETPOINT 1 STATE — select whether you
want the alarm type chosen in prompt "AxS1TYPE" to
alarm high or low or the beginning or end of a segment
in setpoint Ramp/Soak programming.
AxS1HL Hl HI ALARM - Relay coil is de-energized when the PV is
above the setpoint.
LO LO ALARM - Relay coil is de-energized when the PV is
below the setpoint.
AxS1SCAL 1 MULTIPLIER FOR ALARM TYPE “TOTAL”
10 SELECTION — the alarm is only a high value. Enter a
100 scaler of from 1 to 1000000.
1000
10000 (Base value x multiplier = alarm setpoint value)
100000
1E6
ALARM x SETPOINT 2 STATE — select whether you
want the alarm type chosen in prompt "AxS2TYPE" to
alarm high or low or the beginning or end of a segment
in setpoint Ramp/Soak programming.
AxS2HL HI HI ALARM
LO LO ALARM
AxS2SCAL 1 MULTIPLIER FOR ALARM TYPE “TOTAL”
10 SELECTION — the alarm is only a high value. Enter a
100 scaler of from 1 to 1000000.
1000 o )
10000 (Base value x multiplier = alarm setpoint value)
100000
1E6
ALx HYST 0.0 to 100.0 % of span or full ALARM HYSTERESIS — an adjustable hysteresis is

output as appropriate

provided on each alarm such that when the alarm is
OFF it activates at exactly the alarm setpoint; when the
alarm is ON, it will not deactivate until the variable is
0.0 % to 100.0 % (whatever has been set) away from
the alarm setpoint.

o Configure the hysteresis of the alarms based on
INPUT signals as a % of input range span.

« Configure the hysteresis of the alarm based on
OUTPUT signals as a % of the full scale output
range.

Repeat this procedure for Alarm 2, Alarm 3, Alarm 4, Alarm 5, Alarm 6 configuration.
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4.13 Auxiliary Output Set Up Group

Introduction

This provides a milliampere output representing any of twelve control parameters: Input 1-4, PV 1-2,
Deviation 1-2, Output 1-2, Setpoint 1-2. The display for auxiliary Output viewing will be in engineering
units for all but output. Output will be designated in percent (%).

Timer group prompts

Table 4-13 lists all the function prompts in the Auxiliary Output setup group and their definitions.

Table 4-13 Auxiliary Output Group Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
AUX OUT AUXILIARY OUTPUT SELECTION provides an mA

output representing any of twelve control parameters.
The display for Auxiliary Output viewing will be in
engineering units for all but output. Output will be
designated in percent (%).

o Other prompts affected by these selections:
“4 mA VAL” and “20mA VAL”".

DISABL NO AUXILIARY OUTPUT

IN 1 INPUT 1—This represents the configured range of input
1. FOR EXAMPLE:

Type “J” Thermocouple (0 to 1600 °F)

0 °F display = 0 % output

1600 °F display = 100 % output

IN 2 INPUT 2 represents the value of the configured range of
input 2.
PV 1 PROCESS VARIABLE 1—Represents the value of the

Process Variable for Loop 1. PV = Input 1 + Bias

DEV 1 DEVIATION 1 (PROCESS VARIABLE MINUS
SETPOINT)—Represents —100 % to +100 % of the
selected PV span in engineering units for Loop 1.

FOR EXAMPLE:
Type “T” Thermocouple
PV range = -300 °F to +700 °F
PV span = 1000 °F
Deviation range = —1000 °F to +1000 °F

IfPV =500 °F
and SP = 650 °F

then Deviation Display = -150 °F

Auxiliary Output = 42.5 %

NOTE: A deviation of 0 °F yields an auxiliary output of
50 %.

OUT 1 OUTPUT 1—Represents the displayed controller output
in percent (%) for Loop 1.
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Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

AUX OUT SP 1
(continued)

SETPOINT 1—Represents the value of the setpoint in
units of PV for Loop 1.

PV 2 PROCESS VARIABLE 2—Represents the value of the
process variable for Loop 2.

DEV 2 DEVIATION 2 (PROCESS VARIABLE MINUS
SETPOINT)—Represents —100 % to +100 % of the
selected PV span for Loop 2.
See Example at DEV 1.

OuUT 2 OUTPUT 2—Represents the displayed controller output
in percent (%) for Loop 2.

SP2 SETPOINT 2—Represents the value of the setpoint in
units of PV for Loop 2.

IN 3 INPUT 3—Represents the value of the configured range
of Input 3.

IN 4 INPUT 4—Represents the value of the configured range

of Input 4.

4 mA VAL Low Scale Value AUXILIARY OUTPUT LOW SCALING FACTOR—Use
within the range of the selected a value in engineering units for all selections above
variable to represent 4 mA except Output.

Use value in percent (%) for Output. (Output can be
between -5 % and +105 %.)

20mA VAL High Scale Value AUXILIARY OUTPUT HIGH SCALING FACTOR—Use

within the range of the selected
variable to represent 20 mA

a value in engineering units for: Input 1, Input 2,
Process Variable, Deviation,” and Setpoint.

Use a value in percent (%) for Output. (Output can be
between -5 % and +105 %.)

*When Deviation is selected, only one operating
parameter will be entered. This value represents the
deviation level that will produce 20 mA output. Zero
deviation will produce a center scale (12 mA) output. A
negative deviation equal in magnitude to the Auxiliary
Output High Value will produce a low end (4 mA) output.

Repeat for AUX OUT 2 and AUX OUT 3.
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4.14 Modbus Communications Set Up Group

Introduction

This option allows the DR4500A to be connected to a host computer via the Modbus protocol. Up to 99
addresses and a maximum of 15 units can be configured over this link.

&

Communications group prompts

REFERENCE

Refer to Documents 51-52-25-66 and 51-52-25-69 for a complete description of the RS485
Modbus Communications Option.

Table 4-14 lists all the function prompts in the Modbus Communications set up group and their functions.

Table 4-14 Modbus Communications Group Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
ComSTATE DISABL DISABL—Disables the communications option.
MODBUS MODBUS—AIllows Modbus communication prompts.
Com ADDR 11099 COMMUNICATIONS STATION ADDRESS — This is a
number that is assigned to the recorder that is to be
used with the communications option.
BAUD BAUD RATE is the transmission speed in bits per
second.
300 300 Baud
600 600 Baud
1200 1200 Baud
2400 2400 Baud
4800 4800 Baud
9600 9600 Baud
19200 19200 Baud
38400 38400 Baud
XMT DLAY NONE TRANSMIT DELAY—This is the approximate time
10MSEC delay between receipt of Modbus request message and
20MSEC start of response message (in addition to message
30MSEC processing time).
40MSEC
50MSEC
DBL BYTE DOUBLE REGISTER BYTE ORDER—The transmitted
or received order of the 4 bytes comprising an IEEE
floating point value. The default order is EXP, MH, MM,
ML, or 0123 for reference.
FPB 0123 (Big Endian)
FP BB 1032 (Big Endian, Byte Swapped)
FP L 3210 (Little Endian)
FP LB 2301 (Little Endian, Byte Swapped)
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4.15 Options Set Up Group

Introduction

The Options Set Up Group lets you enable or disable some of the options that are available on the DR4500.
You can select the power frequency, select relative humidity as a measurement and a atmospheric pressure
compensation, select deviation recording action, and set the desired deviation setpoint.

Options group prompts

Table 4-15 lists all the function prompts in the Option set up group and their functions.

Table 4-15 Option Group Definitions

Lower Display

Upper Display

Parameter Definition

Prompt Range of Setting or Selection
REJ FREQ 60HZ REJECTION FREQUENCY - be sure that this selection
50HZ agrees with the line voltage frequency.
HF REJ ENABLE HIGH FREQUENCY REJECTION — This selection
DISABL allows high frequency noise rejection. It is used to quiet
noisy pens or PV.
ATTENTION For fast processes it will cause
additional lag.
RELHUMID NO RELATIVE HUMIDITY - allows you to activate or
YES deactivate the RH calculation algorithm.

¢ You must select 100RH input type for two inputs to
measure RH. It requires two 100-ohm RTD inputs so
INPUT 2 must be enabled for this prompt to appear.

o Also, you must select RH for “PEN2IN” which
represents the “wet bulb” temperature when input 2 is
selected.

ATMPRES 590 to 800 mmHg ATMOSPHERIC PRESSURE COMPENSATION — This
prompt only appears if you select “YES” at “RELHUMID”
prompt previously. Select the desired compensation.

DEVIATION DEVIATION - selects deviation recording action.

NONE + NONE - No deviation recording

SETPNT o SETPNT — Records deviation from setpoint

CHAN1 e CHAN1 - Pen 1 records the difference between Input
1 and Input 2.

DEVSETPT —999.0 to 9999 DEVIATION SETPOINT VALUE - sets the desired
deviation setpoint value for deviation recording.

o This prompt only appears if “SETPNT” was selected
at prompt “DEVIATION” previously.
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Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
SCROLL LOWER DISPLAY SCROLL—The lower display will
automatically change to the next item (as if the
LOWR DISP key had been pressed) at the interval
selected.
NONE NONE—Disables the scroll function.
1 SEC 1 SEC—One second intervals
2 SEC 2 SEC—Two second intervals
3 SEC 3 SEC—Three second intervals
GRANDTOT ENABLE GRAND TOTALIZER—When enabled it prints, on the
DISABL chart, the sum of ALL the enabled totalizers as
TOTAL = XXXXXXXXXXX.
This is printed in the space for totalizer 4. If grand total
is disabled, total 4 on the DR45AW model will print
normally.
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4.16 Event Message Set Up Group

Introduction

This Set Up group allows you to specify six event messages to be printed on a designated area of the chart
and triggered by a specific selectable actuation. The message can be six characters long.

Press the FUNC key until the specific event prompt appears in the lower display.

Event Message group prompts

Table 4-16 lists all the function prompts in the Event Message set up group and their definitions.

Table 4-16 Event Message Group Definitions

Lower Display Upper Display Parameter Definition
Prompt Range of Setting or Selection
EVENT n 60HZ EVENT TRIGGER—Select the triggering source for
(in=1,2,3,4,5,or 50HZ each of the six event messages.
6)
NONE NONE—No event message
EXT SWA1 EXT SW1—Event triggered by external switch 1 closure
EXT SW2 EXT SW2—Event triggered by external switch 2 closure
ALARM 1 ALARM 1—Event triggered by Alarm 1
ALARM 2 ALARM 2—Event triggered by Alarm 2
ALARM 3 ALARM 3—Event triggered by Alarm 3
ALARM 4 ALARM 4—Event triggered by Alarm 4
ALARM 5 ALARM 5—Event triggered by Alarm 5
ALARM 6 ALARM 6—Event triggered by Alarm 6
MESSAGEN Oto9 MESSAGE FOR EVENT—Select a message to be
(n=1,2,3,4,5, or AtoZ printed when Event is triggered. You can use up to six
6) + characters.
/_ *For alphanumeric entries, the display will cycle, from
(blank)* left to right, with highlighting (increased brightness) of
each digit. The value of each digit can be changed only
when it is highlighted.
POSITIONNn 0 to 100 % CHART POSITION FOR MESSAGE—Select where you
(n=1,2,3,4,5,or want the message to appear on the chart.
6)

Repeat for all messages required.
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4.17 Lockout Parameters Set Up Group

Introduction

These are the parameters that you will set to lockout any unauthorized changes to the recorder’s
configuration and calibration prompts. You must know the PASSWORD in order to change the Lockout
configuration. Refer to Appendix B for more information on security lockout.

ﬂ ATTENTION
Configuration can also be locked using S1 switch on the main printed circuit board. Refer to
Subsection 2.9 —Lockout Switch Configuration.

This feature also includes the special screw and plate that provide for the lead seal capability for sealing the

chart plate.

Set this group last

Because this group contains functions that have to do with security and lockout, we recommend that you
configure this group last, after all the other configuration data has been loaded.

Lockout group prompts

Table 4-17 lists all the function prompts in the Lockout set up group and their definitions.

Table 4-17 Lockout Group Definitions

Lower Display
Prompt

Upper Display
Range of Setting or Selection

Parameter Definition

PASSWORD

Select up to four alphanumeric
characters

PASSWORD -- this selection determines the password
that will be required to gain access to the lockout
prompt.

e ++++ is the factory default password.

LOCKOUT

NONE
CALIB

+CONF

MAX

LOCKOUT applies to one of the functional groups:
Configuration, Calibration, Tuning, Adaptive Tune. DO
NOT CONFIGURE UNTIL ALL CONFIGURATION IS
COMPLETE.

o If the correct password was entered, you can call up
this prompt.
No Lockout — all groups read/write.

CALIB — All are available for read/write except for the
Calibration group.

+CONF — Tuning, SP Ramp and program groups are
read/write. All other groups are read only. Calibration
group is not available.

MAX — Calibration group not available. All other groups
are Read-only.

ATTENTION Do not leave in “NONE” Lockout.

CHANGE

Selections are:
Oto9
AtoZ

CHANGE PASSWORD - Changes default password to
one of your own.
Be sure to record the new password in a safe location.
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4.18 Printing Characteristics Adjustments

Introduction

With software version 1005 (and newer), two different hot stylus pen designs are available; check your
model number for:

Table IIl = _0_ for high speed stylus 30756304-001 (black tip)

Table IIl = 1 _for abrasion resistant jewel tip stylus 30756304-002
(beige tip)

The abrasion resistant stylus is designed for recording applications that include highly abrasive
environments. The abrasion resistant stylus should only be used with chart speeds from 24 hrs/rev
to 31 days/rev.

Configuration choices

Configuration choices are now provided for PEN TYPE and the selection made must match the stylus
design.

« PEN TYPE = NORMAL is for the high speed stylus design.

« PEN TYPE = JEWEL is used only for abrasion resistant stylus design.

@ CAUTION

If the “JEWEL” selection is accidentally used with the high-speed design, the life of that stylus
will be shortened.

Printing characteristics adjustments

Normally there is no need to adjust the printing characteristics as part of an input or output calibration
procedure. However, if the chart printing appears to be faded, you can use the procedure in Table 4-18 to
make slight adjustments in the print contrast.

" ATTENTION

To access Set-up group prompt “ADJUST”, the Set Up group prompt “LOCKOUT” must be set
to “NONE". If the group prompt “LOCKOUT” has been configured for “CALIB” or “MAX”
selection, you will not be able to access the Printing Characteristics Group prompt. Refer to
Subsection 4.17 for details.
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Printing characteristics adjustments procedure

Table 4-18 is the procedure to adjust the printing characteristics of your recorder.

Table 4-18 Printing Characteristics Adjustment Procedure

Step Description Press Action
1 Enter Set Up Group SET Until you see:
ADJUST UP Upper Display: ADJUST
Lower Display: {PRINTING)
2 Select Trace Line FUNC Until you see:
Contrast Upper Display: DARK, MEDIUM, or LIGHT

Lower Display: TRACE LN

« Press A or V¥ to select the desired contrast.

3 Select Grid Line Contrast FUNC Until you see:
Upper Display: DARK, MEDIUM, or LIGHT
Lower Display: GRID LN

« Press A or ¥ to select the desired contrast..

4 Select Stylus FUNC Until you see:
Upper Display: NORMAL or JEWEL
Lower Display: PEN TYPE

« Press A or V¥ to select the pen type.

o Select “NORMAL” if high speed stylus (black tip) is
installed.

o Select “JEWEL” only if abrasion resistant stylus
(beige tip) is installed.

5 Return to normal LOWR Return to normal operation and observe the change in
operation DISP printing characteristics.

e Change Set Up group “LOCKOUT” to something
other than “NONE”.
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5. Operation

5.1 Overview

Introduction

This section gives you all the information necessary to monitor and operate your recorder and for
performing routine maintenance tasks. In this section assume that the recorder has been properly installed
and configured, and that the inputs are properly calibrated.

Some of the procedures in this section are required only initially, and some are required only randomly, as
conditions dictate. Once the recorder is up and running, required operation actions are infrequent and
straightforward.

Review the Operator Interface, Display and Keypad descriptions shown in Section I - Overview.

What’s in this section?

This section contains the following topics:

Topic See Page
5.1 Overview 137
5.2 Start-up 138
53 Monitoring Your Recorder 142
5.4 Operator Functions 148
55 Operating Modes 149
5.6 Setpoints 151
5.7 Single Setpoint Ramp 153
5.8 Using Two Sets of Tuning Constants (PID Values) 156
5.9 Using Accutune I 159
5.10  Alarm Setpoints 162
5.11  Three Position Step Control Algorithm 163
5.12  Digital Input Option (Remote Switching) 164
5.13 Resetting and Displaying Totalizer Value 165
5.14  Monitoring the External Event Operation 167
5.15  Maximizing Pen Life 168
5.16  Routine Maintenance 169
5.17 Installing/Replacing Chart 170
5.18  Chart Operation 171
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5.2 Start-up

Preparation

Before start-up, there are two tasks to perform:

« Install or replace the circular chart as described in 5.16 - Routine Maintenance.

« Be sure that the configured settings for the current time and wake time (time at which recording begins)
are correct. Note that the recorder is “awake” during start-up to verify interaction with the process.

During start-up, you should verify the interaction between your process and the DR4500A recorder to be
sure that your process can tolerate some upsets during this procedure.

Diagnostic tests

When power is applied, the recorder will run four diagnostic tests. Table 5-1 lists the four diagnostic tests.

Table 5-1 Power Up Diagnostic Tests

Prompt on Lower Display

Condition

RAM TEST

Check RAM

CONFTEST (configuration checksum)

Check nonvolatile memory

CAL TEST (working calibration)

Check calibration

BATTERY

Check the battery

Test failures

If control is enabled and one or more of these tests fail, the recorder will go to the Failsafe Manual Mode,

and “FAILSAFE” will flash in the lower display.

If control is not configured, the self-test failures will be displayed periodically as other messages are
presently displayed (CNFG ERR, CAL1 ERR, CAL2 ERR, or BATT LOW).

Troubleshooting

Refer to “DEVICE STATUS” in Section 9 - Troubleshooting/Service to identify and correct the problem.
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Check the displays and keys
Use the procedure in Table 5-2 to run the display and key test.
Table 5-2 Procedure for Testing the Displays and Keys
Press Result
SET The recorder runs a display test. All the displays will light for 8
upP seconds, then you will see:
and hold in, then press Upper Display: keys
FUNC Lower Display: try all
at the same time
Press each key to see if it When the key is pressed, the lower display indicates the name of the
works key pressed.
Key Pressed Lower Display

SET UP SET UP
LOWR DISP LWR DISP
MAN/AUTO AUTO MAN
RESET RESET
CHART CHART
A INCRMENT
v DECRMENT
RUN/HOLD RUN HOLD

o Ifno key is pressed for 25 seconds, the test times out and the recorder exits the key test.

o Ifany test fails, go to Subsection 9.3 Self Diagnostics for more information.

Key error

When a key is pressed and the prompt “KEY ERROR” appears in the lower display, it will be for one of
the following reasons:

e parameter not available,
« not in Set Up mode, press SET UP key first,

« key malfunction, perform keyboard test.

Start-up procedure

Use the procedure listed in Table 5-3 to start up the recorder.

Open the recorder door. Apply power and wait for the recorder to run its power-up tests.
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ﬂ ATTENTION
¢ |f FAILSAFE starts blinking in the lower display, refer to Section 9 for
troubleshooting data.
e For recorders with two controllers (both enabled), be sure the CHN ‘1’ indication is
lit for steps 2-6. If CHN 1 is not lit, sequentially press the LOWR DISP key until “1”
is lit when “OUT” is displayed.
Table 5-3 Procedure for Starting Up the Recorder
Step Description Press Action
1 Pen check For RECORDER ONLY models, just check that the pen
is operating and skip to step 6.
2 Select manual mode MAN Until “MAN” indicator is ON.
AUTO The recorder is in manual mode and the Output (OUT)
in percent is displayed in the lower display.
3 Adjust the output AoV Adjust the output value and ensure that the final control
element is functioning correctly.
Upper Display: shows the PV value
Lower Display: shows OUT and the output value
in %
Make sure the pen trace on the chart corresponds to
the change in output.
4 Tune the recorder SET Make sure the recorder has been configured properly
uUpP and all the values and selections have been recorded
on the Configuration Record Sheet.
To tune your recorder automatically, see Subsection
5.9 Using Accutune II.
Refer to Set Up group TUNING 1 or TUNING 2 to
ensure that the proper selections for PROP BD or
GAIN, RATE MIN, and RSET MIN or RSET RPM have
been entered.
5 Enter the local setpoint LOWR Until you see:
DISP
Upper Display: shows the PV value
Lower Display: SP and the local setpoint value
AoV Adjust the local setpoint to the value at which you want
the process variable maintained.
The local setpoint cannot be changed if the Setpoint
Ramp function is enabled.
“H” or “R” appears in the upper display.
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Step Description Press Action
6 Select automatic mode MAN Until “A” indicator is ON.
AUTO The recorder is in Automatic mode.
The recorder will automatically adjust the output to
maintain the process variable at setpoint as tracked by
the pen trace, if the recorder is properly tuned.
7 Start up Controller #2 LOWR Until “2” is lit when “OUT” is displayed.
DISP
For recorders with two controllers (both enabled),
repeat steps 2-6 for controller #2, but be sure CHN “2”
indicator is lit instead of CHN “1”.
8 Exit Start-up Close the door and monitor the operation.
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5.3 Monitoring Your Recorder

Introduction

Besides the historical chart record, you can monitor the recorder’s indicators and displays to get an
instantaneous view of various process conditions and of the control loop status.

Diagnostic error messages signal detection of malfunctions in certain internally monitored data. Alarm and
tuning messages indicate alarms in effect and control loops being tuned.

Operator interface

The indicators and displays on the operator interface let you see what is happening to your process and how

the recorder is responding.

Figure 5-1 is a view of the operator interface. A description of the displays and indicators is included.

Indicates temperature units of PV

PV displayed is for channel
1,2,3,0r4

Alarm condition exists for
alarm 1 or 2, when lit. i

Upper Display - six characters

® Normal operation - Displays process
variable (PV) for selected channels.

® Configuration mode - Displays selection or
parameter value.

Indicates controller mode: Keypad /
® MAN = Manual Key functions
® A = Automatic

ALM
12 v FC Vv

¥ \
MA
LOWR |[ MAN
o s L ], 72 (88 2 oo
Remote set point or T

when lit. Blinks when

2nd set point is active, RSP D,I:I I:”:I I:”:I [":“:l

ouT

2nd setpoint or remote

e LT

(5Alv=

J

setpointis attained

through remote switch

Control relay 1 or 2 is
ON, when lit.

Lower Display - eight characters

* Normal operation - Displays selectable
operating parameters and values. Indicates
diagnostic error messages, alarm condition
for alarms 3-6, Accutune.in progress

+ Configuration mode - Displays function
group and parameters.

Bargraph - deviation (+10% of span)

® Center green bar indicates PV is within
+1% of control setpoint.

® Next small bar will light if PV is between
1% but less than 2% in deviation.

®|f PV is equal to or greater than £10%
deviation, the green bar plus all ten small
green bars will light.

Figure 5-1 Operator Interface
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Meaning of indicators

During normal operation, the indicators will light for the reasons shown in Table 5-4.

Table 5-4 Meaning of Indicators

Indicator Definition when lit
ALM 1 2 Alarm condition exists for alarm 1 or 2.*
CHN1234 PV displayed is for channel 1, 2, 3, or 4.
RSP Remote Setpoint (when available) or 2nd setpoint is active.
OouT12 Control relay 1 or 2 is ON.
A or MAN Indicates the mode of operation: A = Automatic

MAN = Manual

F or C or blank

Indicates the temperature units of PV: F = Fahrenheit
C = Celsius

R or H or G or blank

Indicates the state of the setpoint ramp or program if enabled:

(in lower display)

(in upper display) R =Run
H = Hold
G = Guar Soak
blank = Disabled
T Totalizer
KEY ERR Indicates parameter not available, not in set up mode, or key

malfunction.

* AL1 indicator can also mean the Interval Timer has timed out. Alarms 3-6 are indicated by a message on
the lower display. See Table 5-7.
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Reading the deviation bargraph

In addition to the indicators, a bargraph containing 21 bars displays Process Variable (PV) deviation from
Setpoint (SP).

ﬂ ATTENTION
When CHN “1” indicator is lit, the bargraph display applies for Controller #1. It applies for
Controller #2 when CHN “2” indicator is lit. Sequentially press the LOWR DISP key to light the
appropriate CHN indicator (1 or 2) and view the corresponding controller displays.

o The green “on-control” bar lights when the PV is within £ 1 % of setpoint.

e The 10 small green bars above the “on-control” bar light for each positive deviation up to +10 % and the
10 below light for each negative deviation down to —10 %. If the process deviation is greater than
+ 10 %, the “on-control” bar and the specific small green bars light.

Figure 5-2 shows how the deviation bargraph works.

+11t0 +10%
— small green
deviation bars

Green
"on control"—»
bar
-11t0-10%
— small green

deviation bars

21424

Figure 5-2 Deviation Bargraph
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Viewing the operating parameters

The upper display is a six-character display, four of which show the value of the PV during normal

operation.

o The lower display is an eight-character display. During normal operation, you can view various

operating parameters. Press the LOWR DISP key to scroll through the operating parameters listed in

Table 5-5.

o The lower display shows only those parameters and their values that apply to your specific model and
the way in which it was configured.

e You can configure the lower display to scroll through the items in Table 5-5 at an interval of 1, 2, or 3
seconds. Refer to Subsection 3.19 — Options Set Up group, function prompt “SCROLL " to make your

selection.

Pressing the LOWR DISP key will freeze the lower display at the presently viewed item; pressing it
again will advance to the next item and scrolling will resume.

o Pressing ¥ while pressing LOWR DISP will scroll backwards.

For recorders with two controllers (both enabled) remember that any controller-related values displayed
correspond with the lighted CHN indicator — “1” means that the values apply for Controller #1 and “2”
means that the values apply for Controller #2.

Table 5-5 Lower Display Key Parameter Prompts

Prompt Description
ouT** Output Value in Percent (%). Note that the output can only be adjusted through the
raise/lower keys when the controller in manual mode. (Estimated motor position for
3 Position Step Control)
SP** Local Setpoint 1. Also current setpoint of SP Ramp, or SP Ramp/Soak Program.
SPN Current setpoint for setpoint rate applications.
2S5P** Local Setpoint 2 (where remote setpoint does not apply)
RSP Remote Setpoint (when configured)
1IN Value of Channel 1 input (if Loop1 is a derived PV)
2IN Value of Channel 2 input (when available)
3IN Value of Channel 3 input (when available)
4IN Value of Channel 4 input (when available)
DEV PV deviation from setpoint (+999.9 maximum)
EU Engineering units that PV represents (when available)
RH RH value in percent (%) (when available)
PIDSETx** Tuning Parameter Set x =1or2
RAMP The time (minutes) remaining in the setpoint ramp
#RA The time (minutes) remaining in the SP Ramp segment
#SK The time (minutes) remaining in the SP Soak segment
RECYC The number of recycles remaining to be run in the Setpoint Program
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Diagnostic error messages

Prompt Description
#_D O.00= | Time remaining in Timer function
+8 O.00 = | Time elapsed in Timer function
TUNEXXXX** Accutune Il indicator. x = Loop number (1 or 2). XXX = ON or OFF.

**You can press A or ¥ to change the value of this parameter.

The DR4500A runs background tests to verify data and memory integrity. If there is a malfunction, an error
message will blink in the lower display.

In the case of more than one simultaneous malfunction or alarm, each message will be shown in succession.

A list of error messages is contained in Table 5-6. If any of these error messages occur, refer to Section 9 -
Troubleshooting/Service for information to correct the failure.

Table 5-6 Error Messages

Prompt Description
EE FAIL Unable to write to nonvolatile memory
FAILSAFE Failsafe
INP1FAIL Two consecutive failures of input 1 integration
INP2FAIL Two consecutive failures of input 2 integration
INP3FAIL Two consecutive failures of input 3 integration
INP4FAIL Two consecutive failures of input 4 integration
INP1 RNG Input out-of-range
INP2 RNG
INP3 RNG
INP4 RNG
PV LIMIT PV + 10 % out-of-range
RV LIMIT Remote Variable out-of-range

Note: RV = (input 2 x ratio) + bias

CNFG ERR Configuration data is in error.
CAL1 ERR Working CAL TEST failure (Control Output #1, Input 1, Input 2)
CAL2 ERR Working CAL TEST failure (Control Output #2, Input 3, Input 4)
BATT LOW Battery failure
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Alarm and tuning messages

Alarms #3 through #6 and Accutune 11 for Control Loops #1 and #2 are indicated in the lower display.

In the case of more than one simultaneous diagnostic or alarm message, each message will be shown in

succession.
Table 5-7 Alarm and tuning messages
Prompt Description
ALARM 3 Indicates an alarm 3 action.
ALARM 4 Indicates an alarm 4 action.
ALARM 5 Indicates an alarm 5 action.
ALARM 6 Indicates an alarm 6 action.
TUNING 1 Indicates Accutune Il in progress for Control Loop 1.
TUNING 2 Indicates Accutune Il in progress for Control Loop 2.

ﬂ ATTENTION

An active alarm will always provide an indication on the display but may not control its
associated relay; that is, a higher priority function such as a control loop or timer may have
control of the relay.
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5.4 Operator Functions

Actions an operator can initiate

An operator can do the following:

Change the Control Mode (Auto/Man)
Adjust the Output Manually

Change the Setpoint

Switch between Setpoints

Run or Disable a Setpoint Ramp

Run or Disable a Setpoint Program
Switch between Two Sets of PID Values
Run or Disable Control Loop Tuning
Check the Alarm Setpoints

Reset the Totalizer

Run a Key Test

Note that some actions depend upon how the recorder was configured and the features supplied on your
particular recorder model.

Refer to the following pages for functions and procedures.

CHN indicator

Remember, for recorders with two controllers (both enabled) remember that any controller-related values
displayed, including control mode, correspond with the lighted CHN indicator — “1”” means that the values
apply for Controller #1 and “2” means that the values apply for Controller #2. Sequentially press the
LOWR DISP key to scroll through the displays and light the appropriate CHN indicator for controller-
related values.
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5.5 Operating Modes

Available modes

The recorder can operate in any of three basic modes:

e Manual

o Automatic with Local Setpoint

o Automatic with Remote Setpoint

Manual and Automatic with Local setpoint are standard features and Automatic with Remote Setpoint is
optional.

Mode definitions

Table 5-8 Operating Mode Definitions

Operating Mode

Definition

MANUAL

When switched to manual mode, the recorder holds its output at the last value
used during automatic operation and stops adjusting the output for changes in
setpoint or process variable.

Instead, you adjust the output by changing the value shown in the lower display.
See “Selecting Modes”.

AUTOMATIC with
LOCAL SETPOINT

In automatic local mode, the recorder operates from the local setpoint and
automatically adjusts the output to maintain the setpoint at the desired value.
In this mode you can adjust the setpoint. See “Setpoints”.

AUTOMATIC with
REMOTE
SETPOINT

In automatic remote mode, the recorder operates from the setpoint measured at
input 2.

Adjustments are available to ratio this input and add a constant bias before it is
applied to the control equation. See Subsection 3.12 Control Set Up Group.

What happens when you change modes

Table 5-9 explains what happens to the recorder when you switch from one mode to another.

Table 5-9 Changing Operating Modes

Operating Mode

Definition

Manual to
Automatic Local
Setpoint

The local setpoint is usually the value previously stored as the local setpoint.

Manual or Auto
Local to Automatic
Remote SP

The second input value with ratio and bias applied is used to calculate the
control setpoint.

Automatic Remote
SP to Manual or
Auto Local Setpoint

If configured for RSP Tracking, when the recorder transfers out of remote
setpoint, the last value of the control setpoint is inserted into the local setpoint.
If RSP tracking is not configured, the local setpoint will not be altered when the
transfer is made.

Selecting manual or automatic mode
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An alternate action switch places the recorder in automatic or manual mode of operation.

o Switching between manual and automatic will be bumpless, except when the PD+MR algorithm is
selected.

o Table 5-10 includes procedures for selecting automatic or manual mode and changing the output while

in manual.
Table 5-10 Procedure for Selecting Automatic or Manual Mode
Step Operation Press Action/Result
1 Selecting automatic MAN Until “A” indicator is ON.
mode AUTO The recorder regulates its output to maintain the PV at
the desired setpoint.
Upper Display: shows the PV value
Lower Display: shows SP and the setpoint value
The deviation bargraph indicates the PV deviation from
the setpoint.
2 Selecting manual mode MAN Until “MAN” indicator is ON.

AUTO The recorder holds its output at the last value used
during automatic operation and stops adjusting the
output for changes in setpoint or process variable.

Upper Display: shows the PV value
Lower Display: shows OUT and the output value
in %
The deviation bargraph indicates the PV deviation from
the setpoint.
3 Adjust the output in AoV Adjust the output value while in manual mode.
manual mode ,
Upper Display: shows the PV value
Lower Display: shows OUT and the output value
in %
4 Return to automatic MAN “A” indicator appears indicating automatic mode.
mode AUTO

Position proportional backup mode

This feature provides for Position Proportional models to automatically change to a Three Position Step
algorithm if the slidewire input signal fails. This will maintain control of your process.

“SWFAIL” or “SW2FAIL” will flash in the lower display and the “OUT” display will show an estimated
motor position WITHOUT a decimal point.
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5.6 Setpoints

Introduction
You can configure the following setpoints for the DR4500A recorder.
o A single local setpoint
¢ 2 local setpoints
o A local setpoint and a remote setpoint
e A computer setpoint.

These setpoints can be toggled by the FUNC key.

Selecting the setpoint source

Use the procedure in Table 5-11 to select a single local setpoint source, a remote setpoint source, or two
local setpoints.

Table 5-11 Procedure for Selecting the Setpoint Source

Step Operation Press Action/Result
1 Enter set up mode SET Until the displays read:
UP Upper Display: SET UP
Lower Display: CONTROL
2 Display local setpoint FUNC Until the displays read:
source selections Upper Display: Setpoint source selections
1LOCAL
2LOCAL
REMOTE
Lower Display: SP SOURCE
3 Select the desired source AorV Select the desired setpoint source in the upper display.
4 Return to control LOWR Controller assumes normal control.
DISP

Changing the local setpoints

Use the procedure in Table 5-12 to change either local setpoint value.

Table 5-12 Procedure for Changing the Local Setpoint

Step Operation Press Action/Result
1 Select the setpoint LOWR Until you see:
DISP Upper Display: PV value
Lower Display: SP or SP2 and the local setpoint
value

2 Change the value AoV Change the local setpoint to the value at which you
want the process maintained. The deviation bargraph
indicates PV deviation from setpoint.
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Switching between setpoints

You can switch between Local and Remote setpoints or between two Local setpoints when configured. Use
the procedure in Table 5-13 to switch between setpoints.

Table 5-13 Procedure for Switching Between Setpoints

Step Operation Press Action/Result
1 Switch between setpoints FUNC Alternately select Local setpoint 1 and Remote setpoint
or switch between the 2 Local Setpoints.
or or
LOWR Press appropriate key until you see the desired setpoint
DISP indicated.

ATTENTION “KEY ERROR” appears in the lower
display if the remote setpoint or second local setpoint is
not configured as a setpoint source, or if you attempt to
change the setpoint while a setpoint ramp is enabled.

2 Change the Local AoV The REMOTE setpoint cannot be changed at the
setpoint value keyboard.

Setpoint selection indication

Table 5-14 shows how the indicators react and what the displays show for each type of setpoint.

Table 5-14 Setpoint Selection Indication

Using Local Setpoint Using Remote Setpoint Using 2" Local Setpoint

RSP Indicator OFF ON  (Note 1) ON (Note 2)

(Note 3)

Upper Display

PV

PV

PV

Lower Display

SP and the Local Setpoint
Source

RSP and Remote Setpoint
Value

2SP and the 2nd Local
Setpoint Value

To Change
Setpoint Value

Press A or ¥

Cannot change the value at
the keyboard.

Press A or ¥

Note 1—RSP blinks when RSP is reached using Digital Input
Note 2—RSP solid for 2nd Setpoint
Note 3—RSP blinks for 2nd setpoint activated by Digital Switch
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5.7 Single Setpoint Ramp

Configuring the setpoint ramp
You can configure a single setpoint ramp to occur between the current local setpoint and a final local
setpoint over a time interval of from 1 to 255 minutes. You can RUN or HOLD the ramp at any time.
Procedure

Table 5-15 lists the procedure for configuring the Setpoint Ramp 1 or 2 parameters. The procedure for
Setpoint Program is in Section 6 — Setpoint Ramp/Soak Programming and Operation.

Table 5-15 Procedure for Configuring a Single Setpoint Ramp

Step Operation Press Action/Result
1 Select SP RAMP 1 or SET Until you see:
SP RAMP 2 Set Up upP ]
group Upper Display: SET UP
Lower Display: SP RAMP X
X=1o0r2
2 Select the Setpoint Ramp FUNC Until you see:
function

Upper Display: DISABL
Lower Display: SP RAMP X

3 Enable Setpoint Ramp A Until you see:
Upper Display: ENABLE
Lower Display: SP RAMP X

NOTE: You cannot change the current local setpoint if
the setpoint ramp function is enabled. Make sure SP
PROG is disabled.

4 Set the Ramp Time FUNC Until you see:
Upper Display: The ramp time in minutes

Lower Display: TIME MIN

AoV Change the upper display value to the number of
minutes in which you want the final setpoint to be
reached.

Setting Range = 1 to 255 minutes

NOTE: Entering “0” implies an immediate step change
to the final SP.

5 Set the Final Setpoint FUNC Upper Display: The final setpoint value

value
Lower Display: FINAL SP

AoV Change the upper display value to the desired final
setpoint value.

Setting Range = within the setpoint limits
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Running the setpoint ramp

Running a setpoint ramp includes starting, holding, viewing the ramp time, ending the ramp and disabling
it.

Procedure

Table 5-16 lists the procedure for running the setpoint ramp.

Table 5-16 Procedure for Running a Setpoint Ramp

Step Operation Press Action/Result
1 Put the controller into MAN Until “A” indicator is ON and you will see:
automatic mode AUTO

Upper Display: H and the PV value
Lower Display: SP and the present setpoint value

2 Set Start SP AorV Until the start setpoint value you desire is indicated in
the lower display:

Upper Display: H and the PV value
Lower Display: SP and the start setpoint value

3 Start the ramp RUN You will see:

HOLD
Upper Display: R and the PV value

Lower Display: SP and a changing setpoint value

NOTE: The value in the lower display will be increasing
or decreasing toward the final setpoint value.

The PV value in the upper display and the pen trace will

also change.
4 Hold the ramp at the RUN This holds the ramp at the current setpoint value.
current value HOLD
Press again to continue run.
A “KEY ERROR” prompt appears if RUN/HOLD key is
pressed while “SP RAMP” is disabled.
5 View the remaining ramp LOWR Until you see:
time DISP
Upper Display: R or H and the PV value
Lower Display: RAMP XXXM (time remaining)

6 End the ramp When the final setpoint is reached, the “R” changes to
“H” in the upper display and the recorder operates at
the new setpoint.

ATTENTION Any time the local setpoint is different
from the final setpoint value and the RUN/HOLD key is
pressed — the ramp will start again.
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Step Operation Press Action/Result
7 Disable the setpoint ramp SET Until you see:
function UP
Upper Display: SET UP
Lower Display: SP RAMP X
FUNC You will see:
Upper Display: ENABLE
Lower Display: SP RAMP X
A You will see:
Upper Display: DISABL
Lower Display: SP RAMP X
8 Return to normal LOWR Returns to normal operating mode.
operating mode DISP
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5.8 Using Two Sets of Tuning Constants (PID Values)

Introduction

You can use two sets of tuning constants for single output types and choose the way they are to be
switched.

The sets can be:

o Keyboard selected

o Automatically switched when a predetermined Process Variable value is reached.
o Automatically switched when a predetermined Setpoint value is reached.

The following procedures show you how to:

o Select two sets

« Set the switchover value

« Set tuning constant value for each set

o Switch between two sets via the keyboard (without automatic switchover)

" ATTENTION

For recorders with two controllers (both enabled) remember that any controller-related values
displayed correspond with the lighted CHN indicator — “1” means that the values apply for
Controller #1 and “2” means that the values apply for Controller #2.

Select two sets

The procedure in Table 5-17 tells you how to select two sets of tuning constants.

Table 5-17 Procedure for Selecting Two Sets of Tuning Constants

Step Operation Press Action/Result
1 Select Control Set Up SET Until you see:
group up
Upper Display: SET UP
Lower Display: CONTROL
2 S