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CHAPTER 1: GENERAL

The Savings Meter calculates the fuel and electrical savings from using the Temp A Trim (TAT)
product on a boiler application. If the TAT is not in the “RUN" mode, and controlling the
speed of the combustion air motor, the Saving Meter will not calculate any savings. The
savings is given as a percent of the fuel and electric usage, based on the expected savings from
the TAT operation. For complete information on the TAT savings, visit our web site at
www.webster-engineering.com or contact your local Webster Engineering Representative.

The fuel savings comes from the TAT correction of the air density caused by changes in air
temperature. Normally the burner will operate rich (low excess air) in hot temperatures and lean
in cold temperatures. Without a combustion control, the burner is adjusted to work with low
excess air rates (the most efficient operation) in hot temperatures, and then runs with high excess
air in normal temperatures and very high excess air in cold temperatures. These high excess air
rates reduce efficiency because that additional excess air will be heated to the stack temperature
and lost to the environment. With TAT, the temperature is measured, and the fan speed is
controlled to maintain the same mass flow at all temperatures, so the burner will operate at the
most efficient excess air in hot, medium or cold air temperatures. The Savings Meter calculates
this savings, and is displayed in real time and average savings over several days. The savings
are based on a combustion air temperature range of 40 — 120 °F. If the alternate temperature
range of 10 — 90 °F is selected in the TAT, then the savings could be slightly inaccurate if the unit
is operating above 90 °F.

The electrical savings comes from the reduced speed o the fan and motor, as the TAT reduces
speed to adjust for cooler air temperatures. Small reductions in fan speed can result in large
savings as the energy saved is based on the fan speed to the third power.

The loss calculation is based on natural gas operation, and the ASME PTC 4.1 short form
efficiency. While the savings will be similar for all fuels, the losses are about 4% to 5% higher for
natural gas compared to oil. Likewise the efficiency of oil will be about 4% to 5% higher than the
stated value.

a. Inputs and Outputs

Power is provided by the 24 VDC power supply

Combustion air temperature is read from the 4-20 ma output of the TAT board
Stack Temperature is read from a “J” type thermocouple in the boiler stack
Control “On-Off” is determined from the “Modulation Enable” output of the TAT

b. Components Provided
The Savings Meter consists of the following components;

Part No. | Description

778055 | Savings Meter with keyboard & display

774109 | Memory chip with program

S-25-24 | Power Supply

Thermocouple, J type (Length varies by boiler size)

Other electrical components (relays, terminals as required per job)
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CHAPTER 2: INSTALLATION

The Savings Meter is installed in the control panel from Webster Engineering. All panel wiring is
also complete at the factory, as well as the programming of the control. The only installation work
that needs to be completed in the field is the installation of the thermocouple.

The thermocouple should be mounted in the boiler outlet, breeching or stack, but upstream of any
barometric dampers. The thermocouple end, which does the temperature measuring, should be
in the flue gas stream to obtain an accurate temperature reading at all firing rates. It should not
be located downstream of a baffle or other obstruction that would prevent flow from passing over
the end of the thermocouple. It is recommended that if there is an economizer, the thermocouple
should be mounted between the boiler and economizer to show the boiler operation, however it
can be mounted downstream of the economizer. Normally a pipe nipple is welded to the stack to
allow the installation of the thermocouple. If the stack has multiple walls, make sure that the
insertion hole is through all of the walls.

“J” type thermocouple wire (not provided) must be used to wire the thermocouple to the control
panel. It should be routed in a separate conduit to protect it from electrical interference. Do not
route this wire in the same conduit as other higher voltage wiring, including 120 VAC as this can
distort the weak signal. Also use care in routing the wire in the panel, to keep it away from other
higher voltage lines.

The specific wiring related to the Savings Meter is shown in Reference Information at the end of
this manual. These are the wiring connections made in the factory. A typical wiring diagram is
also shown, and this indicates how the unit is wired to the TAT and burner controls.

CAUTION: EACH INSTALLATION IS UNIQUE AND CAN HAVE DIFFERENT CONTROLS
AND WIRING REQUIREMENTS. REFER TO THE SPECIFIC WIRING DIAGRAM FOR YOUR
BURNER WIRING.
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CHAPTER 3: OPERATION

a. Operating the savings Meter

The Savings Meter is programmed and includes a memory card with the operating program. On
initial power up, the display will say “CF Card missing, Webster p/n 774109 must be installed in
meter (F7-Clear)".

ON INITIAL POWER UP, PRESS THE “F7” KEY TO LOAD THE PROGRAM

This will load the program from memory, and allow it to run. Once the meter is operating, you can
look at different information with the following screens,

F1 = Help (lists different screens available)

F2 = Calibration of the stack thermocouple and inlet air sensor
F3 = Current readings

F4 = Current savings

F5 = Average savings

F10 = Reset the start time for averaging

F2 = Calibration of the stack thermocouple and inlet air sensor
F3 following F2 = Calibration of inlet air temperature sensor
F4 following F3 = Calibration of stack temperature thermocouple
F5 following F2 = Restore factory default settings

Caution: Moving from the F2 screen to the F3, F4 or F5 screen will start a “Calibration
process”. Move to the F1 screen to back out of calibration or press the ESC button.

Moving between the F1, F3, F4 and F5 screens can be done in any manner desired.

b. Description of Readings
The following information is available on the Savings Meter

1. Stack Temperature (°F) is a reading of the stack temperature of the boiler. It is measured by
the thermocouple provided with the savings meter.

2. Inlet air temperature (F) is read from the temperature sensor of the Temp A Trim product.
The sensor is located near the air inlet damper of the burner, and should measure the
temperature of the combustion air.

3. “Loss” is the flue gas loss that is a calculated value based on the difference in inlet air
temperature and stack temperature for natural gas, using the PTC 4.1 calculation procedure.

4. Current Savings, Electrical. This is the expected electrical savings from the VFD and TAT
operating under the current conditions. It is given as a % of electrical use. The electrical
savings is based on the slower fan speed from the TAT control. The savings is directly tied to
the combustion air temperature, where the speed will continue to drop to 40 °F, the lower end
of the typical 40 — 120 °F control range of the TAT. If the TAT is set for the 10 — 90 °F range,
the savings will be overstated if the unit operates above 90 °F.

5. Current Savings, Fuel. This is the expected fuel savings from the VFD and TAT operating
under the current conditions. It is given as a % of fuel use. The fuel savings are based on a
more constant fuel-air-ratio, or excess air rate. The calculations are based on the ASME
PTC4.1 Simplified Efficiency Form. Like the electrical savings, if the lower operating
temperature range is used on the TAT, and the burner operates above 90 °F, the fuel savings

Savings Meter Manual Page 3



calculation will indicate a higher savings, although this would normally be a minor difference.
See the TAT Manual for more details on operating temperature ranges.

6. “Average Savings” is the F5 screen which shows the run time used to determine the average.
The current averaging time is given in number of days, hours:minutes:seconds. This is the
time that the TAT has been operating since the timer has been reset. All averages are based
on this time, and are calculated over that period of time to provide a true monthly average,
where the operator can set the start and stop times.

7. “Average Electric” is the average % savings from the date of the reset to the current time,
based on the average electrical savings when the TAT has been operating. The electrical
savings is from item #4, and the averaging time is from item #6.

8. “Average Fuel” is the average % fuel savings from the date of the reset to the current time,
based on the average %fuel savings when the TAT has been operating. The fuel savings is
from item #5, and the averaging time is from item #6.

9. “F10-Reset mm/dd/yy X”. This defines the time reset used to the averaging function. The
last reset date is given in the month/day/year schedule shown here. If the reset was done
manually, an “M” is shown (after the date) and if it was an automatic reset (the unit will
automatically reset after 57 days) an “A” will appear.

10. Mod Enable is an indicator light (small box in upper right hand corner) that is dark when the
Temp A Trim is controlling.

c. Using the Averaging Function

The Averaging Function of the Savings Meter is designed to give the customer the ability to
determine monthly savings. The start and stop time of the averaging is controlled by the user,
where the F10 button will reset the time of averaging. The date of the last reset is given, along
with the actual operating time of the TAT. It is possible that if the burner did not operate in the
last month, there will be no savings. Likewise, if the TAT is in by-pass or not operating, there will
be no operating time and no savings.

The difference between the “Run” time and the time since the last reset is a good indication of the
usage rate of the boiler. In other words, if the “run” time shows 20 days, and it is 30 days since
the last reset, then the usage rate is 20/30 = .67 or 67% usage.

If the manual time reset is not used, the Savings Meter will automatically reset the time every 57
days.
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CHAPTER 4: FUNCTION KEYS AND SCREENS

a. Flow Chart of Functions

The following chart shows the flow of different sequences in startup, information screens, and
calibration. Each of these screens and functions are defined in more detail in the following
pages.

: Webster Screen
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Calibration
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: Inlet
: Calibration

i Stack — F4
: Calibration :

Factory

! Default
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ESC

Power off
the meter

{: Current Readings :

Average Savings '
eTase ovnes F10

! Resetting Averages
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b. Power-up Screen

F’FB'FHFT

Figure 1 -- Webster Logo Screen

When the efficiency meter first powers up, and any time the meter is reset, the above screen will
be displayed.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-

Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.

Savings Meter Manual Page 6



c. Help Screen (F1)

F1-Help [O]
F2-Calibration
F2-Current Eeadings
F4-Current Savings
FS-Average Sauvings

Few: H

Figure 2 -- Help Screen (F1)

Pressing the F1 key, when the Temp-A-Trim is controlling the fan motor, will result in the above
screen being displayed, which describes how to access each of the main functions of the
efficiency meter.

The MOD ENABLE status indicator at upper iight will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.

Savings Meter Manual Page 7



d. Current Reading (F3)

Stack
-HH4H4.HF

Inlet Hir

FE'F”F’%'F?FE

Figure 3 -- Current Readings (F3)

Pressing the F3 key from any screen, other than the calibration screens, will display the Current
Readings screen. This screen shows the current temperature readings for the stack and for inlet
air, and the stack loss resulting from that temperature differential.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.
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e. Current Savings (F4)

Figure 4 -- Current Savings (F4)

Pressing the F4 key from any screen, other than the calibration screens, will display the current
stack loss and the current % of electrical and fuel savings compared to the burner running
uncontrolled by the Temp-A-Trim. Please note that these savings diminish the closer the inlet air
temperature gets to 120°F, becoming zero at or above that temperature.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-

Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.
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f. Average Savings (F5)

Fun ## daygs, #4 DHE D HE
I:Iug. Elect. -##. #H#d#x
I:Iug. Fuel -Hd. HHE

Figure 5 -- Average Savings (F5)

Pressing the F5 key from any screen, other than the calibration screens, will display the average
savings screen. This screen displays the following information:

Run time — the total time, since last reset, that the Temp-A-Trim has been controlling the burner.
Note that this will, in most cases, be less than the total time since the last reset, as the burner will,
in most cases, not be running continuously.

Avg. Elect. — the average electrical savings, in percent, as compared to the bumer not being
controlled by the Tem-A-Trim, over the number of samples given (average since last reset)

Avg. Fuel —the average fuel savings, in percent, as compared to the burner not being controlled
by the Tem-A-Trim, over the number of samples given (average since last reset)

Last Reset Date — the date that the averages were last reset to zero

Last Reset Type — an “A” or an “M” will be displayed for whether the last reset was done
automatically by the efficiency meter to prevent overflow of its internal registers (occurs if a
manual reset is not performed for approximately 57 days of cumulative run time—time that the
Temp-A-Trim is controlling the burner), or was done manually at the efficiency meter's keypad,
respectively

Pressing the F10 key while this screen is displayed will manually reset the averages to zero.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-Trim

is actively controlling the fan speed. Savings and averages are only calculated when the MOD
ENABLE status indicator is dark in the center.
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g. Average Time Reset (F10)

LIARMIHG ! [O]
Running Auver ages
will be reset to

Tero

|ESE=HbDrt” EHT=EDnt.|

Figure 6--Average Reset Warning Message (F10 from Averages Screen)

Pressing F10 from the Averages Screen will cause the above warning message to be displayed.
It is not possible, once the averages are reset, to view the lost data for the averages, therefore
any logging or recording of the running averages must be done prior to resetting those averages.

To continue with the reset and over-write all running averages with zeroes, press the ENTER key.

To abort and leave the running averages as they are, press the ESC key.

Please note that memory in the efficiency meter is limited and the longest a running average can
be held before it will automatically be reset by the meter is fifty-seven days.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-

Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.
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h. Memory Card Missing Error

CF Card mi=s=sing!

Web=ster p/n 774103

mu=t be installed
1n meter
LF7-Clear]

Figure 7 Compact Flash Card Missing Error Notice

In order for the Temp-A-Trim Efficiency Meter to operate, a pre-programmed Compact Flash card
(Webster p/n 774109) must be installed in the controller. If this Compact Flash card is removed
from the unit, the above screen will display and the meter will not operate. To clear this screen
and return the meter to normal operation, install Webster p/n 774109 properly in the unit’s
memory slot, and then press and hold the F7 key until the screen displays the Webster logo. If
the correct card has not been installed, however, this error screen will be re-displayed quickly
after being cleared.

On initial power-up, it is also possible that this screen will display due to the fact that the controller
is able to complete diagnostic tests on its memory slot before the Compact Flash card can
complete testing of its own memory. Pressing the F7 key will clear the error message and allow
the meter to begin normal operations.
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CHAPTER 5: CALIBRATION

The Savings Meter can be calibrated to match the specifics of the inlet air and stack temperature
sensors. General calibration numbers have been entered at the factory which should suffice for
most cases, but this allows for specific unit calibration if required. To determine if this is required,
compare the Savings Meter’s current temperature readings with a calibrated sensor, or consult
your company’s quality procedure manual.

a. Calibration Screen (F2)

Calibrations
F3-Inlet Calibration
Fd-5+tack Calibration
FS-Factory Defaults

ESC-Exit

Figure 8 -- Calibration (F2)

Pressing the F2 key will access the calibration screen for the meter. From here, one can choose
to calibrate the Inlet Air temperature readings, to calibrate the Stack temperature readings, or to
reset the meter to its factory default settings. One may also return to the Help screen by pressing
F1, or to the Webster logo screen by pressing ESC.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-
Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.

Please note that, when this screen is visible, the default actions of the F3, F4, and F5 buttons
change from displaying data to calibrating the meter.
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It is recommended to perform a calibration of both the Inlet Air readings and the Stack readings
when the meter is installed, and any time thereafter that the meter is restored to factory defaults.
Calibrations should be performed using an accurate temperature standard.
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b.

Inlet Air Calibration (F3, in Calibrate Mode)

Lo Inlet Air Temp
FE-Capture #H##.#°F

Hi Inlet Air Temp
Fé-Capture ##$#.#°F

Figure 9 -- Inlet Air Calibration (F3 from Calibration screen)

From the Calibration screen, press F3 for the Inlet Air Temperature. To calibrate the inlet air
temperature sensor:

1.

Place a known calibrated temperature sensor or thermometer in close proximity to the inlet
air RTD sensor, and reduce the temperature around both sensors to a point at or above 40°F
(5°C).

When the temperature has stabilized at or near 40°F, press the F6 key on the efficiency
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the value
displayed by the known calibrated sensor or thermometer into the meter using the ? ,? , ?,
? , and ENTER keys. This may be repeated as often as necessary to establish a known
reference point for the low end of the temperature range of the Temp-A-Trim board.

After calibrating the low end of the temperature range, raise the temperature around both
sensors to a point at or below 120°F (50°C).

When the temperature has stabilized at or near 120°F, press the F7 key on the efficiency
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the value
displayed by the known calibrated sensor or thermometer into the meter usingthe ? , ? , ?,
? , and ENTER keys. This may be repeated as often as necessary to establish a known
reference point for the high end of the temperature range of the Temp-A-Trim board.

Do not decrease temperature below 40°F or above 120°F during calibration, as this can yield
inconsistent results from under-ranging or over-ranging the Temp-A-Trim’s temperature
range.
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c. Stack Temperature Calibration (F4, in Calibrate Mode)

Lo Stack Temp
FE-Capture #H###.H#°F

Hi Stack Temp
FR-Capture #HH#H#H#.H#°F

Figure 10 -- Stack Calibration (F4 from Calibration screen)

From the Calibration screen, press F4 for the Stack Temperature. To calibrate the stack
temperature sensor:

1.

Place a known calibrated temperature sensor or thermometer in close proximity to the J
thermocouple for the stack, and reduce the temperature around both sensors to a point at
or above 32°F (0°C).

When the temperature has stabilized at or near 32°F, press the F8 key on the efficiency
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the
value displayed by the known calibrated sensor or thermometer into the meter using the
?,7?,7?,7?,and ENTER keys. This may be repeated as often as necessary to
establish a known reference point for the low end of the temperature range of the J
thermocouple.

After calibrating the low end of the temperature range, raise the temperature around both
sensors to a point at or below 600°F (315°C).

When the temperature has stabilized at or near 600°F, press the F7 key on the efficiency
meter to capture the reading being transmitted from the Temp-A-Trim, then enter the
value displayed by the known calibrated sensor or thermometer into the meter using the
?,7?,7?,7?,and ENTER keys. This may be repeated as often as necessary to
establish a known reference point for the high end of the temperature range of the 3
thermocouple.
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d. Factory Defaults (F5, in Calibration Mode)

WARMING!
calibration
will bhe
ovelr -ur itten

F’FB'F'%FE

Figure 11 — Factory Defaults (F5 from Calibration screen)

Pressing F5 at the Calibration screen will ask for restoring all calibrations settings in the meter to
their factory default values, and will produce the above warning message. To abort and back out
of this message with all calibration data intact, press the ESC key. To over-write all calibration
data with the factory defaults, press the ENTER key.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-

Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.

Savings Meter Manual Page 17



Calibration Data

has been replaced;
Fe-calibrate meter
to match sens=ors for

SCCUF acl].

Figure 12 -- Factory Defaults Restored Warning

Pressing the ENTER key from the Factory Defaults warning screen will replace all calibration data
in the meter with the factory defaults, and will lock the display on the above warning message.
The only way to clear the display from this message is to power-cycle the meter (remove 24VDC
power from the meter by unplugging the black plug on the bottom of the meter, then restore
power by plugging the black plug back into the meter). The meter is deliberately designed this
way so that an accidental over-write of calibration data does not go un-noticed.

While the meter will run with factory default data, greatest accuracy is obtained only by calibrating
the meter to match the sensors and conditions in its field installation. Therefore, it is
recommended that any time the meter is reset to factory default data, it should be re-calibrated
with standards of known accuracy to match its sensors as closely as possible.

The MOD ENABLE status indicator at upper right will be dark in its center when the Temp-A-

Trim is actively controlling the fan speed. Savings and averages are only calculated when the
MOD ENABLE status indicator is dark in the center.
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CHAPTER 6: REFERENCE INFORMATION

a. Wiring Details for Savings Meter
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b. General Wiring Diagram for Temp-A-Trim with Savings Meter
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c. Horner Data Sheet for XLE Series Controllers

MANQA10-07 4 April 2007 PAGE 1
Specifications / Installation HE-XE105
Want More Information?

XLE OCS Model: HE-XE105

To download the XLE User Manual

() pritirer
' 12 Dlgital DC Inputs /12 Digltal DC Outpuls ;
2 Analog Inputs (High Resolution) / 2 Analog Outputs o et 1o Tockmical
HORNER (for firmware verslon 11.82 and later} "
P
Inputs per Module 12 including 4 configurable HSC inputs Qutputs per Module 12 including 2 eonfigurable PWM outpuis
Commons per Moduls 1 Commons per Module 1
Input Vol Ri 12VDC /24 VDG Quiput Typa Sourcing / 10 K Pul-Down
Absotute Max. Voltage 35 VDC Max, Absolute Max. Voltage 26 VDC Max,
Input Impedance 10 k(2 Output Protection Short Cireuit
Input Currant Pagitive Logig Neaative Logic Max. Qutput Current per point 05A
Upper Thraghoid 0.8 mA -1.6 mA Max. Total Currant 4 A Conlinuous
Lowar Thrashaold 0.3 mA 21mA Max. Cutput Supply Voltage 30vDC
Max Upper Thresheld 8VDC Minimum Qutput Supply Voltage 10 VDC
Min Lowar Threshold 3vDc Max, Voltage Drop at Rated Current 0.25 VDG
OFF to ON Response 1ms Max. Inrush Current 650 mA per channet
ON to OFF ﬁm 1ms Min, Load Nong
10 kHz Totalizer/Puise, Edges OFF to ON Response 1ms
HSC Max. Switching Rate 5 kHz Fraquency/Pulse, Width ON 10 OFF Response 1ms
2.5 kHz Quadrature Oulput Characteristics Current Sourcing (Pos 1ogic
Number of Channels 2 Tharmacouple Temperature Range
PR B/R/S 2612°F lo 32.0°F (1600°C 1o 0°C)
Input Ranges 420 mA
(Selectabla) 100mY E 1652°F 1o -328°F (800°C to -200°C}
PT100 ATD, N
and J. K, N, T, E, R, S, 8 Thermocouples T 752.0°F to -400.0°F (400°C to -240°C)
10VDC: -05Vito+15V J 1382 0°F fo -346.0°F (750°C 1o -210°C)
Safe input voitage range 20mA: -05Vi+8V KN 2458.0°F to -400°F (1370°C 1o -240°C)
ATD /T/C:  +24 VDC Thermocouple Comman Mode R 10V,
5 . 10V, 20mA, 100mV: 14 Bits
Neminal Resoluticn RTD. Thermocouple: 16 Bits Converter Type Dehe Sigma
: *4-20 mA +0.10%"*
B .
fnput Impeda 1000 %n%mom Ve B2 Tiovwo Do
e e . = (excluding zaro) RTD (PT106) £1.0°C
(Clampsd @ -0.5VDC to 0-100 mV. =0.05%
12VDC) Yoltage Mods; *
500 kg2, 35mA Max. Continuous Max Thermocouple Emror N
{After Warm Up Time of One Hour) 0.2% (x0.3% below -100°C)
%l full scale 10V, 20 mA, 100 mV: 32,000 counts full scaie. Conversion Speed, Both Channais 10V, 20mA, 100mV: 30 Times/Second
RTO / TiC: 20 counts / °C Convertad RTD, Tharmocouple: 7.5 Times/Sacond
Max. Over-Current 35 mA Ganversion Tirme per Channel e m o
Open Thermocoupls .
Detect Current - 50 nA RTD Excitation Current 250 pA

ui Power

130 mA @ 24 VDC

Number of Channels 2 {Steady State
Oulput Ranges AL Flequirsd Power (Inrush) 30 A for 1 mg @ 20 VDG
Nomina Resolution 12 Bits. Primary Power Range 10-30VDC
Updata rate Once par PLC scan Oparating Temperature 0° to 50° Celsius
Minimum 10 V load 1kD Storage Temperaturs 14 1o 140°F (-10 to 63°C)
Maximum 20 mA load 500 0 Ralative Humidity 5 10 85% Nan-condensing
Analag Outputs; 15Hz hash (noise) filter
Output %nt:;]equirad e Filtering 1-128 gcan digital running average filter
Maximum Error at 25°C (excluding e Terminal Type Scraw Type 5 mm Removable
26ro) ' Walght 12,5 oz. (354.36)
CE
Additione] arro for S peratures 0.01% 720 n See Compliance Tale at bt
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6 Digltal Flitering for Analog Inputs 8 Safaty
When found on the product, the following symbols specity:

ing: Electrical () arning: Consult
Rroac e /0N [ oo

The digital filter is updated once per conversion. it ts an *lIR” running average filler that emulates a simple RC
filter. The equivalent time canstant is determined by the Filter Constant and the sum of the conversion timas for
the two channels. The Filter Conatant detarmines the weight given to the most recent conversion. The
following tabie lists the equivalent time constant for the threa possible total conversion timas, which are
dapandsnt upon the two input mode selections. This fikter delay is in addition to the PLC scan delay.

["WARNING: To avoid tha risk of Slectic shook oF DU,
always connact the satety (or earth) ground before making
any cther conneclions.

WARNING: To reduce the risk of fire, alectrical shock, or
Total Convarsion Tims in Seconds physical injury it is strongly recommended 1o fuse the
Filter Constant 0.03 o0.08 0.13 votage measurement inpuls. Be sure to locate fusas as
0 0.03* 0.09" [KER closs to the sourca as possible.
0 0.18 0.27 WARNING: Replace fuse with the same typa and rating tof
0.13 0,35 0.53 provide protection against risk of fire and shock hazards.
027 071 07 WARNING: In the evant of repaated lailure, do not
y 0.53 141 13 replace the fuse again as a repeated failure indicates a
5 07 283 457 defective condition that will not clear by replacing the fuse.
& “1 7] 5'65 B54 WARNING: Cnly qualified electrical personnel familiar
7 4"28 11‘ 0 7 08 with the construction and operation of this equipmant and
* Mo fiker delay, reading is unfittared conversion value E:n:oe this Sroied :‘ho:g:dnﬁ,:qwt P W: }:;nual
and other applicable manuals in their entiraty befora

proceeding. Failure to obssrve this pracaution could resuit

7 Thermocouple Grounding Schames in sevore bodily injury or loss of Ife.
T =All apy codes and need lo be followad in
S | ATHM+ ATHM-- the installation of this produet.
(S| Are Al «Adhers 1o the fallowing salsty precautions whe
preca never any
3 gi::: ELLES type of cannaction is made to the module:
BTHM = sConnact the safety (earth) ground on the power connastor
rE& | CTHM+ CTHM+ tirst bafore making any other connections,
o[ CTHM- CTHM - *When connecting to electric circuits or pulse-initiating
H& | GROWUND CROUND aquipment, open their related breakers.
=Da nat make connections to iive powar lines.
*Make connections 1o the module first; then connect to the
Ungrounded Thermocouples L nded Ther circuit to be monitored.
My mocoupiss *Routs powar wires in a safe manner in accordance with
Alternate Shield Connaction for Prefarred Shisid Connection for good practice and local codes,

Unaroundad Thermocounlas. Unaroundsd Thermocouoies, *Wear proper parsonal protective aquipment including
smiaty glasses and insulated gloves when making
connactions to powsr circuits.

*Enswrs hands, shoes, and floor ara dry bators making any
connection to a power fine.
— *Make sura the unlt Is tumed OFF before making
ke T connection to terminals,
_@Zj :;:x . :;:ﬂ ' *Make sure all circuits are de-energized before making
] v - - connections.
W@ BTHM+ BTHW + ~Bafore each use, inspect all cables for breaks or cracks in
| G | BTHM- FTHY - the insulation. Replace immediately if defective,
T o | cTHM+ CTHM +
@-@ CTHM= CTHM
—1& | GROUND GROUND
B B s Technical Support
Grounded Thermocouples Grounded Thermocouples For assistance and manual updatas, contact Technical Suppart at
the following locations:
Field Ground Potentlal Less Than Fiald Ground Potential Less Than
Volts AC
ST ST North America:
Typical Shisld Connection for Shiglds Gonnacted at One End Cnly {317) 516-4274
Grounded Thermocouples. May be Usad to Reduce Noise

Wy, ieapg.com
email: lachsppl@haapa.com
Grounded Thermocouples May Use

the Ungrounded Thermocoupls Shisld Europe:
LCaonnections if the Shield is not {+) 953-21-4321-266
Grounded at the Field End %.pnmmum
echsupcon @hornerir. ie
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