4.0 CALIBRATION

4.

There are several calibration procedures fcr various Series 76 controis and
options. Follow only the procedures applicable to your controller.

NOTE: Eariy in production of the Series 76 controls, cola-junction com-
pensation was modified, with the addition of a compensating resistor
to the terminal block. Hence, initial production controls in the field
do not have tnis compensating resistor on the rear terminal.

If the controller incorporates this compensating resistor, be sure to
connect the resistor to PCB terminals 7 and 9 by jumper wires or

similar means, wnen removing the control from its housing for
calibration.

To aid in bench calibration, Partiow can supply the following tools:

Y-560A test stand to power instrument, provides signal and simulated loads.
Y-613 instrument enclosure with cutouts for access to potentiometer adjustment.

YA-615, 77°F simulating cold junction compensating resistor for thermocouple
inpul nmodels.

PPA310 cold junction compensating resistor for thermocouple input units.

The calibration procedure and check which follaw require supplying the input
signal for various types of input. The procedure in Section 4.1 shows how to
determine what the appropriate input signal should be.

Before unnecassarily recalibrating a Series 76 instrument, apply the calibration
check in Section 4.2. A &-1/2 digit digital voltmeter is required for the calibra-
tion procedure. Make sure that other equipment called for in the following proce-
dure, such as millivolt or volt sources, RTD simulators and decade boxes, are
calibrated.

i Determination of Input Signal Values

4.1.1 Percent of Span Points

The calibration instructions refer to input signal values in percent
of span. The span of the instrument is the difference between the
maximum and minimum temperature on the scale or range. For example: the
span on & 100-650°F temperature range is 550°F. The 20% of span point is
20% of 550 (the span) plus the minimum temperature of the span, 100°F -
in this case. 210°F. In like manner, 80% of span is 540°F. Determine
all percent of span points in this manner. If the percent of span point
for a particular range is an cdd number, use the nearest major division
for calibration and check-out purposes.

4.1.2  Thermocouple Input Signals

Thermocouples are sensors that vary in millivolts as the thermocouple
Junction varies in temperature. When a millivolt source is used to
simulate a thermocouple and is the input to a cold junction-compensated
instrument, it is necessary to compensate the millivolt values obtained
from a thermocouple table. To accomplish this:

1. Determine the type thermccouple for which the instrument is
calibrated.

ny

Look up the millivolt equivalent of the thermocouple for the
desired input temperature from the thermocoupie table incliuded
in this section.

3. Measure the ambient temperature in the area ¢f the instrument
termiral block and then find the millivolt equivalent for that
temperature for your type thermocouple. Use caution in aveiding
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4.1

4.1

temperature changes in the area of the compensator due to
drafts, etc.

4. Subtract the millivolt equivalent determined in Step 3 from
the one in Step 2.

The vaiue determined in Step 4 is the millivolt equivalent
of the type thermocouple for the input temperature, ad-
justed to compensate for ambient temperature error of the
thermocouple cold junction.

(&3]

NOTE: The preceding procedure is for millivelt sources that are
not dalready compersated for cold junction error. I &
compensated source is used, millivolt and temperature
values can be used withcut compensaticn. However, the
compensated source must be at the same temperature as
the compensator of the instrument under test.

.3 Millivolt and Volt Inputs

MilTlivolt and volt input centrols usually have some form of
transducer as an input, or another Series 76 controller.
Because cold junction error is not a factor in calibration,
millivolt and volt input values can be used directly from a
chart relating the input signal to temperature or other process
variable. Such units will not have the compensating resistor
on terminals 7 and 9.

4 RTD Inputs

RTDs vary in resistance with temperature. RTD values can
be used directly from the RTD tables included in this section.
An accurate decade box can be used to simulate an RTD.

The Partlow Corporation also makes an RTD simulator (#Y538)
which contains precision resistors that simulate an RTD at
different temperatures. The simuldtor is designed to simulate
a 100 ohm RTD with a .00385 ohm/ohm/°C temperature coefficient.

4.2 Calibration Check

To check the accuracy of a Series 76 control:

I

Supply the appropriate input signal to the input terminals of the con-
troller for approximately 50% of span and set the setpoint, if one
exists, to 50% of span also.

If it is an indicating controller, take a reading of the temperature
and compare for accuracy in the appropriate category below:

€" Analog Meter - accuracy #2% of span.
LED Prccess Meter - accuracy #.5% of span.
Devialion Meter - dccuracy #5% of span. In this case only,

the span is that of the meter itself,
which is not the full span of the instru-
ment. The deviation meter ideally would
reac G in this case. Any deviation from
0 is the amount of error.

Proccess Edgemeter - accuracy #5% of span.

If the control is precperly calibrated, the reading taken in this step
will be within the accuracy limits stated.
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4.3

3. If a setpoint exists on the control, adjust by one of the following:

On-0ff Control - Start below the 50% of span point and slowly
increase tnhe setpoint until the red light is activated on a

heating application control or deactivated on a cooling appli-
cation control.

Proporticnal Control - Attach a digital voltmeter to points
PIN T (error signai) on connector J8 and TPC (common) on the
first motherboard (see Figure 4.1). The plus lead should go
w0 PIN 1. Start below the 50% of span point and increase
tne setpoint slowly until the DVM reads .000 volts.

Recaord the setpoint measurements made in the preceding procedure.

4. Compare the reading determined in Step 3 for accuracy in the
appropriate category below.

Anatog Setpoint - accuracy #1% aof span.

Digital Thumbwheel Setpoint - accuracy z1% of span.

5. Repeat Steps 1, 2, 3 and 4 for approximately 20 and 80 percent of
span points. If the control is within the specified accuracies at
all points, recalibration is not necessary.

Calibration Procedure

There are five different calibration procedures depending upon setpoint
incication options. In some cases, it is necessary to perform only part of
tne procedure. For instarce, if the preceding calibration check revealed
that only the analog setpoint was in error, just that procedure would have
to be pnerformed.

Calibration adjustments are located on the R76101 or R76122 boards, the
R76010 board and either the R76103 or R76104 boards-as shown in Figure 4.1.
ATl controls incorporate either an R761071 or R76102 board; however, the
appearance of the other boards 1isted depends upon the options present on the
control. A change was made cn the R76101 bcard. adding meter adjustment pot
R40. This change affects the analog meter adiustment only, and the change in
procedure is noted in that section.

Refer to Figure 4.1 for a1 trimpot and test point locations in the
following procedures:

4.3.1 R76101 and R76102 boards - 0-10V Process Signal

1. First, snort terminals 8 and 9, sensor input. Terminals 7 and 8
must also be shorted on RTD 3-wire input controls only. Connect
the instrument to 1ine power and allow a minimum of 20 minutes for
warmup and stabilization. For RTD input, proceed to Step 5a.

[f the control has been previously calibrated and nc major changes
in the motherboard have been made, and if the thermocouple type
has not been changed, Steps 3-9 can be omitted; otherwise procesd
with Step 2.

2. Connect digital voltmeter, red lead to TP1, black lead to TPC
(test point common) for entire procedure.

3. With voltmeter connected to TP1, adjust pot R10 until voltmeter
reads 0.000 YDC. For millivolt or volt input controls, skip
Steps 5-9.

4. Turn pots R27 and R12 fully counterclackwise. (With red lead
voltmeter on TP3, the display will stop changing when full CCW
pasition is reached for each pot.)




5.

a) RTD Inputs Only - connect a milliammeter to terminals 8
TbTack iead) and 9 (red lead) (remove the short) and adjust
R10 until the milliammeter reads -5.00 milliamps. Skip
Steps 6-9.

b} Thermoccuple Inputs Only - connect red lead of voltmeter
to TP2 and record voltage reading.

NOTE: This reading will be regative.

Treat the number as pesitive in folluowing stleps:

6.

10.

11.

12.

13.

14.

15.

Connect red lead to TP3 and adjust pot R20 sc that the volt-
meter reading equals voltage recorded in Step 5b.

Refer to Table I and determine temperature coefficient for
particular thermocouple type (J = .513).

TABLE I
THERMOCCUPLE TYPE COZFFICIENT

.513
.404
.063
.063
.4C6
.6C6

m W o X

Multinly the value adiusted in Step 6 by the temperature co-
efficient determined in Step 7, and adjust pot R12 to read
this on the voltmeter with the red iead on TP3.

Recheck voltage at TP-2. If the reading has changed more than
+2 millivolts from previous reading obtained in Step 3,
multiply the magnitude of the new reading by the coefficient
from Table I, and adjust R12 to read this on the voltmeter
with the red lead on TP3. Repeat Step 9 until TPZ2 voltage

1s within #2 mv of previous reading.

a) Thermocouple, miilivol®, and volt inputs only - Appropriate-
ly, conncct cither a millivolt or volt source to terminals
8 and 9. Terminal 9 is pesitive.

b) RTD inputs only - connect decade box or RTD simulator to
terminais 8 and 9. For 3-wire RTD inputs, terminals 7 and
8 must be shorted.

Adjust the input device (millivolt source, etc.) to supply the
equivalent of the minimum temperature of the span. See
Section 4.1, Determination of Input Signal Values, for
instructions.

With the voltmeter red lead on TP3, black lead on TPC, adjust
pot 20 to read 0.000 VDC on voltmeter.

Adjust the input device to supply the equivalent of the maximum
temperature ot the span.

With the red lead on TP3, adjust pot R27 to equal 10.000 VDC
on voltmeter.

Repeat Steps 1 through 14 until all readings are ccrrect.
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£.3.2

4.3.3

Anajog Meter Adjustment - R76101 or R76102 Board

Meter adjustment pot R40 was added to the R76101 board. Initia’

production (R76001 boards) does not have this adjustment. If R40 is
not present, use procedure 2 below; otherwise use procedure 1.

1.

Adjust the input device to supply the equivalent temperature of
50% of span. Adjust R40 so that the meter reads correctly.

NOTZ: If the control is used at a small range of temperatures
and you desire better accuracy at this point on the
scale, insert the appropriate input for this temperature
and adjust R40 accordingly.

a) Adjust the input device to supply the equivalent temperature
of 20% of span. Adjust R20 so the meter reads correc:ly.

~b) Adjust the input device to supply the equivalent of 80% of

span. Adjust R27 so the meter reads correctly.

c) Repeat a and b until both points are within tolerances.

Analog Setpoint

1.

(%)
.

5.

Acjust setpoint to 50% of scale.

Connect the appropriate input device per Step 10 in
Section 4.3.1.

Adjust the input device to supply the equivalent temperature
of 50% of span.

Connect digital voltmeter to red lead to PIN 1 on J8 (error
signal), and black lead te TPC on first motherboard.

Adjust R33 on first motherboard sovreading equals 0.000 VDC.

Linearizaticn Board and Thumbwheel Digital Setpoint - 276010 Board

1.

10.

Conrect digital voltmeter, red lead to TP1 on linearization
board, and black lead to TPC on motherboard.

Adjust R18 so the reading equals -5VDC.
Conrect red lead to TP2 on linearization board.

Connect the appropriate input signal per Step 10 in
Sectior 4.3.1.

Adjust the input device to supply the equivalent temperature of
100% of span.

Adust RZ so the reading equals 1C0.00 VDC. (R2 is not present
for ranges 002, 902, 905, 907, 308 or 9C3)

Adjust setpoint to 50% of scale.
Adjust the input device to supply the equivalent of 30% of span.

Connect red lead of voltmeter to PIN 1 on connector J8 on the
first motherboard.

Adjust R1 on linearization board so the reading equals 0.00C VDC.



4.3.5

LED Process Meter - R/6[03 Board

NOTE: The first mctherboard must be correctly calibrated tc pro-

(98]

ceed with calibration of the LEJs.

Adjust the inpu* device to supply the equivalent of the minimum
temperature of the span.

Connect red lead on voltmeter to TP1 on R76103 board and black
Tead on TPC con the first motherboard. Record reading after
zlTowing one minute to stabilize.

NOTZ: Tnis reading will be approximately zero; difference can
be either positive or negative. Observe polarity in
Step 4.

Adjust the input device to supply the equivalent temperature of
100% of span.

Thé procedure followed in this step depends upon the range of
tne instrument. Follow the appropriate procedure below:

a) Maximum temperature of span is less fhan 2003°F or C. Add
10 millivolts (-.010 VDC) for every degree of span, plus
the reading obtainec in Step 2.

Acjust R23 on the R76103 board to read this on the volt-
meter.
Example: Range = 0-200°F, Step 2 Reading = -0.01
Span = 200 x -.01 = -2.00 + Step 2 Reading =
-2.00 + (-.010) = -2.010 volts
b) Maximum temperature of span is between 300 and 2000°F or C.

Add -1 millivolt (-.001 VBC) for every degree of span, plus
the reading obtained in Step 2. -

Adjust 223 on the R76103 board to read this on the volt-
meter.

i

Example: Range = 0-800°F, Step 2 Reading = -0.01
800 x -.001 = -.8 + Reading in Step 2 =

-.8 + {-.01) = -0.810 volts

Span

¢) Maximum temperature of span is between 200° and 299°F or C,
or between 2000° and 3000°F or C. Add -2 volts to value
determined in Step 2.

Adjust R23 on the R76103 board to read this on the voltmeter.

Example: Range = 0-2500°F, Step 2 Reading = -0.01
-2.00 + vaiue in Step 2
-2.00 + (-.01; = -2.01 volts
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10.

Adjust R10 cn R76103 board until LED display reading equals
maximum temperature of the span.

Adjust input device to provide temperature equivalent of the
minimum temperature of the span.

Adjust RS on R76103 koard until LED display reading cquals the
minimum value of the span.

Adjust the inout device so that it supplies the equivalent of
80% of span. Adjust R10 until the LED display reads 80% of span.

Adjust the input device so it provides the equivalent of 20% of
span. Adjust R9 until the LED display reaas 20% of span.

Repeat Steps 8 and 9 until nc further adjustments are needed.
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