








Sensor. Use caution when handling the sensor. The electrolyte contains a dilute acid that
can damage clothing or other materials, and it can cause skin burns or blindness should
the acid come in contact with the eyes. If the electrolyte makes contact with the skin or
eyes, wash the affected area very thoroughly with water. With eye contact, seek medical
attention immediately.

High Gas Levels. Should the target gas reach levels greater than the alarm present level,
swift and appropriate action is crucial to avoid a potentially hazardous condition.

Communication Devices. Do not use portable telephones or two-way radios near the
Model GD-K77D. The electrical emissions or radio waves of such devices may affect the
Model GD-K77D’s readings.

Power On. When turning the power back on to the Model GD-K77D, wait 25 seconds
before taking readings; otherwise abnormal output may result.

Flowmeter. When the Model GD-K77D is drawing in the sample gas, make sure the flow
ball is between the top and bottom flow lines. When the ball drops below the bottom flow
line, the Model GD-K77D cannot accurately detect the target gas. Increase the flow rate.

Dust Filter. When sampling gas from a dusty environment, use the recommend filter to
avoid drawing dust into the Model GD-K77D. Place the external dust filter on the end of the
hose used to draw in the sample gas. When changing the dust filter, turn off the Model
GD-K77D.

Installation

Precautions

Professional installation of the Model GD-K77D by a licensed contractor is highly
recommend for the best and safest results. The following is a list of precautions that will
ensure the operating performance of the Model GD-K77D:

» Dusty Environments. When extracting gas from a dusty environment, the
recommend filter should be used to avoid drawing dust into the Model GD-K77D.
Place the external dust filter on the end of the hose used to draw in the sample gas.
When changing the dust filter, turn off the Model GD-K77D.

* Sun Light. Do not install the Model GD-K77D in direct sun light, which may affect the
operation and performance of the Model GD-K77D.

» Vibration. Do not install the Model GD-K77D in areas affected by shock and vibration,
which may damage the Model GD-K77D'’s electronics.

» Electronic Emissions. Do not install the Model GD-K77D in areas with high levels of
radio interference or electronic noise. This electronic interference may cause
abnormal readings. And do not place the Model GD-K77D near electrical wiring or
other electrical devices, such as industrial motors.

* Target Gas. Do not place the Model GD-K77D where the target gas is to be detected.
Use the sampling hose to place the Model GD-K77D at a safe distance from the gas
source.

» Dangerous or Inconvenient Locations. The Model GD-K77D requires regular
maintenance. Do not place it in environments that are potentially hazardous (e.g.,
near high voltage cables), or in locations in which maintenance is very inconvenient
(e.g., near objects that prevent easy access to the controls inside the Model GD-
K77D).
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e Grounding. Make sure to ground the Model GD-K77D properly during installation.

Wall Mounting the Model GD-K77D

CAUTION: When installing the wall mounting bracket, make sure to attach it securely to the wall.
If not securely attached, the Model GD-K77D may fall causing damage to the unit.

Find a suitable location for the Model GD-K77D. Allow enough room around the wall
mounting bracket for the Model GD-K77D to be mounted easily. See “Precautions” on the
previous page for installation warnings.

1. Attach the wall mounting bracket to the wall using #10 screws.
2. Mount the Model GD-K77D to the wall mounting bracket.
3. Fasten the screw on the front bottom of the Model GD-K77D.
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Figure 4: Outline & Mounting Dimensions
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Removing the Model GD-K77D Detector Unit

When connecting tubing, making electrical connections, or servicing the Model GD-K77D,
it is more convenient to remove the Model GD-K77D detector unit from its wall mounting
bracket.
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Figure 5: Removing the Detector Unit

1. Loosen the large screw on the front of the unit and remove the cover.
2. Loosen the screw on the lower part of the unit.
3. Remove the Model GD-K77D detector unit from the wall mounting bracket.

NOTE: When returning the Model GD-K77D detector unit to the wall mounting bracket,
assemble the unit in reverse order.

Electrical Connections

CAUTION: Unstable power or power with electrical noise may cause the Model GD-K77D to give
false readings or to trigger a false alarm. When connecting the Model GD-K77D to a
power source, carefully follow the instructions in this manual.

During warm up at power on and during a power failure, unwanted alarms may occur
depending on the relay logic and wiring used. Take any steps necessary to address this
situation.
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Power Requirements

Table 2: Power Requirements for the Model GD-K77D

Power Voltage DC-24V +/- 10% (Terminal Voltage)

Power Failure Tolerance (Time) Approximately 10 milliseconds. After a power failure
of 10 milliseconds, the Model GD-K77D re-starts.

To ensure continuous operation, install a standby bat-
tery.

Requirements Do not connect power to the Model GD-K77D con-
taining a high power load or with high frequency
noise.

If noise is present, use a line filter to separate the
power from the noise source.

When rack-mounting the Model GD-K77D in an area
with restricted ventilation, allow for adequate ventila-
tion by mounting fans near the unit.

External Alarm

The Model GD-K77D can be used to control an external buzzer or alarm light. The Model
GD-K77D ‘s external alarm contacts are rated for 0.5 A @ 125 VAC, 1A @ 30 VDC, and
0.5 A @ 60 VDC. Use the alarm contacts on the Model GD-K77D to control only low power
devices. If heaver loads or inductive loads need to be controlled, use a slave relay to
accommodate the load. A CR circuit device (or Spark Killer) should be installed to protect
the alarm contacts if there is any question about the load. When driving a slave relay, use
a Spark Killer since the slave relay is an inductive load.

SK : Surge absorption filter

peoT

. Elilg| o B3

Q o]
_____l:l,. v ] v ]
Alarm contact Lcmmme o
Power supply Power supply
GD-K77D Relay

" (Low pressure relay)

Figure 4. CR circuit for Alarm Relay
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WARNING:

The alarm contacts on the Model GD-K77D are designed to take a
resistance load and not an inductive load. (An inductive load can be
created by a patlight, external relay, buzzer, siren, fan, fluorescent
light, motor, etc.)

When an inductive load is present, a very high reverse voltage may be
generated that can melt the alarm contacts on the Model GD-K77D,
damage the external alarm, or damage the CPU if one is connected to
the system. Also note that the intrusion of electrical noise in the alarm
circuit can cause the same problems generated by an inductive load.
To avoid these problems, whether created by an inductive load or by
noise, do not use an inductive load and protect the alarm contacts on
the Model GD-K77D with the appropriate surge protectors.

Grounding

Attach ground wires to the ground terminals on the Model GD-K77D, labeled chassis
(earth) ground bolts in the diagram below, before turning on the power to the Model GD-

K77D.

WARNING:

Be sure to ground the Model GD-K77D properly for safe operation. Do
not connect the ground wires to the sample tubing.
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Figure 5: Grounding the GD-K77D
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Wiring

WARNING: When hooking up wires to the Model GD-K77D at the installation site,
be very careful not to damage the internal electronics of the Model
GD-K77D by a static electric discharge or by improper grounding.

Place the Model GD-K77D detector unit on its side. A vertical placement may cause the
unit to fall over, which may damage the unit.

For the power and signal cables, do not lay them out next to other power cables that carry
an electrical load.

4-20mA Specifications
3-wire 4-20mA

» 18-gauge wire, 3-wire shielded cable recommended.

» For most applications, see RKI wiring chart for more information.

GD-K77D Terminal Strip

Not
Used \\ ALMIALM2 TR
Factory Installed NO NO NO

Jumper
> O00000]OO0000
1 2 3 4 5 6 7 8 9 10 11 12
2 | 0 Power
Source
5
- [\
RM-570 Cantroller .
W/EC-583 Module Alarm Device
Detector Terminals
Power © o
Source ggwr%g
0 . u
yARN

Alarm Device .
Alarm Device

Figure 6: Wiring to RM-570 W/EC-583 Module
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GD-K77D Terminal Strip
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Figure 7: Wiring to a Generic Controller, Typical 3-wire
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Tubing Connections

Tube Fittings

Two tube fittings are provided for sampling, one for inlet and one for exhaust. The fittings
accept 4 mm (ID) x 6 mm (OD) Teflon tubing.

—_—

.

Il

(: Tubing
Insert

Ferrule

Nut

\ 4 x 6 mm Teflon

Q PTFE Tubing

Figure 8: Inlet/Exhaust Fitting Use

Flow Rate
The flow rate of the Model GD-K77D is 0.5 L/M (liters per minute)

Tubing Material

The tubing materials you choose will depend upon the target gas being detected. Some
target gases are corrosive while others are absorptive. Choose your tubing materials
carefully for both length and material. RKI Instruments recommends PTFE Teflon tubing.
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Operation

Start-up Preparations

To avoid the possibility of electrical shock or damage to the Model GD-K77D, follow the
precautions listed below before turning on the unit:

e Make sure the Model GD-K77D has been properly grounded.
e Check all wiring connections to external devices.

» Make sure the power voltage is within specification (DC-24V +/- 10%, Terminal
Voltage).

e Check the wiring connections to any external alarms.

» Make sure the correct dust filter has been properly installed.

CAUTION: Because dust filters are designed for specific target gases, it is very import to check
whether the correct dust filter has been installed on the Model GD-K77D.

*  Check whether the Model GD-K77D’s fuse has the correct current and voltage.

Basic Operation Flow and Operating Modes

The diagram below shows the basic operation flow of the Model GD-K77D. There are
three basic operating modes:

» Detection Mode (Normal operation)
* Alarm Test Mode

 Maintenance Mode

Start-up preparation

y

Power on

Initial clear (about 25 seconds)

: Test/set switch (press for about 3 seconds)
Detection mode » Alarm test mode

Mode, press for about 3 seconds

Maintenance Mode 1 & 2

Figure 9: Operation Flow Chart
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The basic operation flow and the three operating modes are described in this section of
the manual.

Start Up

Power On

1. Before turning on the power to the Model GD-K77D, read “Start-up Preparations”
described above.

2. Remove the front cover of the Model GD-K77D if it is still attached to the Model GD-
K77D. See “Removing the Model GD-K77D Detector Unit” for more information.

3. The power switch is located on the front panel beneath the alarm lights and above the
flowmeter.

4. To turn the power on, move the switch to the right. To turn the power off, move the
switch to the left. After the power has been turned on, the PW/TR light turns on and
after several seconds the pump begins working. An initial warm up is performed for
approximately 25 seconds in which the Model GD-K77D’s system is checked. This
system check includes the external output, alarm, and trouble action, and shut-off
(lamp and contact).

Flowmeter Adjustment

1. Check the flowmeter to make sure the flow ball is between the two red flow lines.

2. If the flow ball is not between the red flow lines, adjust the air flow. When the flow ball
is above the top flow line, press the FLOW ADJ switch down to reduce the flow rate.
When the flow ball is below the bottom flow line, press the FLOW ADJ switch up to
increase the flow rate.

NOTE: The flow rate of the Model GD-K77D is 0.5 LPM. When the flow ball drops below the bottom flow line,
the Model GD-K77D cannot accurately detect the target gas. Increase the flow rate.

CAUTION: Allow the unit to warm-up for 2 hours before setting the zero reading.

Set the Zero Reading

See the Zero Adjustment section below for instructions on how to set the zero.

Detection Mode

Displays
The Model GD-K77D’s Detection Mode uses two types of indications:
« An LED (light emitting diode) display, which shows the gas concentration
* LED lamps show:
*  Power/Trouble (PW/TR)
« Alarm 1 (ALM1)
* Alarm 2 (ALM2)
«  Skip (SKIP)
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Operation Flow

The diagram below shows the operation flow for Detection Mode. In Detection Mode, the
PW/TR light is on and the LED display shows the concentration of the target gas.

LED lamp function

(O Light off @ Lighton (¢) Flashing

Start-up preparation

y

Power on
j LED indication Display indication
” [ O O O ] ]
Initial warm-up (about 25 seconds) - E E —
PW/TR ALM1 ALM2 SKIP L] L

Detection mode ® O O O ] E E ]
PW/TR ALM1 ALM?2 SKIP )

Gas Alarm

During an alarm condition, ALM1 will be on if the gas concentration rises above the alarm
1 set point, and ALM2 will be on if the gas concentration rises above the alarm 2 set point.
The LED display will show the concentration of the target gas. The example below
illustrates an alarm 1 condition with a gas concentration of 0.5 ppm.

LED indication Display indication

® ® O O c
PW/TR ALM1  ALM2  SKIP D @
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Zero Suppression

During Detection Mode, the display indicates “0” if the reading is below +6% of full scale.

LED indication Display indication

e s e e |09

During Detection Mode, the display shows readings above +6% of full scale.

LED indication Display indication

PW’I’R ALCI\)/Il ALCIaZ Sf(DIP D @ @

“-0.00” displays when the reading falls below -10% of full scale.

LED indication Display indication

PW/.TR ALCI\al ALCIaZ SCKDIP B @ @

WARNING: When the display shows a*“-0.00,” adjust the zero reading as
described in the calibration section of this manual.

Trouble Conditions

The following table shows the possible trouble conditions that may occur:

Table 3: Trouble Conditions

Display Condition

E-00 System Fault

E-01 Sensor Disconnected
E-04 Zero Suppression Trouble
E-05 Low Flow Alarm
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4-20mA Output
The following graph illustrates the relationship between the 4-20mA output and the gas

concentration.
External output
22mA
20mA
4 mA
————— 2.5mA
= 0 T - — Gas
: Full Concentration
e Scale

6% of full scale )
zero suppression ——— Measuring mode

—— —- Maintenance mode

Figure 10: 4-20 mA output vs. Gas Concentration

Maintenance Mode

There are two maintenance modes for the Model GD-K77D: Maintenance Mode 1 and
Maintenance Mode 2. Under Maintenance Mode 1, you can perform a zero adjustment
and confirm the alarm points. Under Maintenance Mode 2, you can confirm bias voltage
(optional), perform a zero adjustment, perform a span adjustment, and determine a
sensor’s start-up time. See “Calibration” under “Maintenance” for more information about
using Maintenance Mode 2.

To activate Maintenance Mode, remove the Model GD-K77D’s cover, then press and hold
the Mode switch for three (3) seconds.

Model GD-K77D Operator’s Manual Operation « 27



Maintenance Mode Operation Flow

LED indication Display indication
Press mode switch for o O O O D D D D
three seconds PW/TR ALM1 ALM2 SKIP
Y
Maintenance mode starts‘ o O O ®
PW/TR ALM1  ALM2 SKIP D D D D

Maintenance Mode 1

y

1-1 Zero Adjustment ® O O ® l
PW/TR ALM1 ALM2 SKIP .

FLOW ADJ/select by o v SW

Y

1-2 Alarm points o O O ®
PW/TR ALM1 ALM2 SKIP B D

FLOW ADJ/select by A v SW

1-3 Maintenance mode 2
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CAUTION: When Maintenance Mode is entered during a gas alarm, the alarm condition will be cancelled.
The relay contact will be reset and the 4-20 mA output will lock on 2.5 mA.

Zero Adjustment

A zero adjustment resets the Model GD-K77D’s gas detecting system to zero so it can
accurately sample the target gas. This test should be done periodically, such as once a
month. This procedure illustrates how to use the zero function in Maintenance Mode 1. If a
full calibration is being done, use the zero function in Maintenance Mode 2 (see calibration
section).
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NOTE: If you suspect the target gas is in the area being monitored, supply zero air to the Model
GD-K77D before setting the zero adjustment.

1. With the front control cover of the Model GD-K77D flipped open, press and hold the
Mode switch for three seconds to start Maintenance Mode 1. The display will show 1-1
and the Skip light will flash.

LED indication Display indication

® O O ©
PW/TR ALM1  ALM2  SKIP B D

2. Pressthe TEST/SET switch. The display will indicate the current zero reading. In the
example below 0.04 pm is indicated.

LED indication Display indication

e s e s P00
PW/TR ALM1 ALM2 SKIP

3. Pressthe TEST/SET switch again. The GD-K77D will automatically set the zero.

NOTE: If the reading drifts from zero at this time, use the Flow Adjustment switch to
adjust the zero reading.

4. After adjusting the zero, press the TEST/SET switch to save the adjustment. If you do
not want to save the adjustment, press the Mode button.

LED indication Display indication

® O O O]
PW/TR ALM1  ALM2  SKIP B D

5. To return to Detection Mode, press and hold the Mode switch for three seconds.

LED indication Display indication

®
PW/TR ALCI\D/Il AL?AZ SCKDIP D @ @

NOTE: After the Model GD-K77D returns to Detection Mode, the SKIP light turns off.
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CAUTION: The gas alarms will only work in Detection Mode. If the Model GD-K77D is left in

Maintenance Mode for ten hours or more, it will switch to Detection Mode
automatically.

Alarm Point Confirmation

When checking the alarm point, follow these steps:

1.

With the front control cover of the Model GD-K77D flipped open, press and hold the
Mode switch for three seconds to start Maintenance Mode. The display will show 1-1
and the Skip light will flash.

LED indication Display indication

® O O ©
PW/TR ALM1  ALM2  SKIP B D

Select 1-2, Alarm Check Point by using the FLOW ADJ switch.

LED indication Display indication

® O O O]
PW/TR ALM1  ALM2  SKIP B D

Press the TEST/SET switch to display the Alarm Set-point. The ALM1 LED will flash.
The readings shown below are typical. Use the FLOW ADJ switch to display the
ALM2 set-point. The ALM2 LED will start flashing.

LED indication Display indication

®

PW/TR AI_C;\)/Il AL?/IZ SCI?IP D @ @
o O)

PW/TR AI_<I\>A1 ALM2 SCI?IP D @ @
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4. Toreturn to Maintenance Mode item 1-1, press and release the Mode switch. To return
to Detection Mode, press and hold the Mode switch for three seconds.

LED indication Display indication

[ O
PW/TR ALM1 AS/lz SCKDIP D @ @

CAUTION: The gas alarms will only work in Detection Mode. If the Model GD-K77D is
left in Maintenance Mode for ten hours or more, it will switch to Detection
Mode automatically.

Maintenance Mode Summary

Mode No. Set Item Purpose

1-1 Zero adjustment This zero adjustment is
done when unit calibration
is not required.

1-2 Alarm point check Used to confirm alarm
points of unit.
1-3 Maintenance check | Used to put unit in Mainte-
mode nance Mode 2.
2-1 Check bias voltage | This is an optional test.

The bias voltage is set at
the factory.

2-2 Zero adjustment Used when calibrating the
unit.
2-3 Span adjustment Used when calibrating the
unit.
2-4 Sensor start-up Used when new sensor is
time installed.
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Alarm Test Mode

Alarm Test Mode is used to increase the display reading and 4-20 mA output. Any external
device connected to the 4-20 mA output will indicate upscale readings. This allows testing
of any alarms it may control.

CAUTION: Before making an alarm test, notify the appropriate departments at your site, or anyone who
might hear the alarms, and let them know that alarm testing and maintenance are being
performed on the Model GD-K77D.

1. With the front control cover of the Model GD-K77D flipped open, press and hold the
TEST/SET switch for three seconds to start alarm test mode. The Skip light and
display indication will flash.

LED indication Display indication

®
PW/TR A|_<|\>/|1 AL?Az SC}?lP D @ @

2. Increase the display indication on the Model GD-K77D. Press the FLOW ADJ switch
up until the indication reaches the Alarm 1 setting and the ALM1 light turns on.
Continue to increase the indication until the ALM2 light turns on.The readings shown
below are typical. Once an alarm level is reached, there is a 3 second alarm delay.

LED indication Display indication

® ® O O]

PW/TR ALM1  ALM2  SKIP D @ @
® [ ® O)

PW/TR ALM1  ALM2 SKIP D @ @

NOTE: During alarm testing, the Model GD-K77D alarm contacts do not change condition.

3. Pressthe TEST/SET switch for three seconds to return to Detection Mode.

Turning Off the Model GD-K77D

1. With the front control cover of the Model GD-K77D flipped open, move the power
switch left to turn off the power.

2. Turn off the main power (DC 24V) to the Model GD-K77D.
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Alarms

Alarm Types
There are two types of alarms: gas alarms and trouble alarms.

Gas Alarm. When the target gas reaches or exceeds an alarm set point, the gas alarm is
activated. The gas alarms are self-resetting. They will automatically clear once the alarm
condition has passed.

NOTE: The alarm point is factory set to 1/3 (first alarm) and 2/3 (second alarm) of full scale. To prevent a
false alarm, a three-second alarm time delay is provided.

Trouble Alarm. A trouble alarm is activated when a fault is detected in the Model GD-
K77D. Except for system fault (E-00), a trouble alarm is self-resetting. When the Model
GD-K77D returns to normal after a trouble alarm has occurred, the unit starts its warm-up
cycle, which runs for 25 seconds before Detection Mode commences.

Gas Alarm

Performance

» Display

Gas Concentration Display. Shows the gas concentration in parts per million (ppm) of the target gas.
When the gas detection range is exceeded, the following displays on the LED display:

I

Power Light (Green). Remains on.

Alarm Lights (ALM1 -- Yellow; ALM2 -- Red). When the concentration of the target gas
reaches or exceeds the ALM1 set-point, the yellow ALM1 light turns on. When the
concentration reaches the ALM2set-point, the red ALM2 light turns on.

* Analog Output

4-20mA Output. The output is proportional to gas concentration. If the concentration rises above full
scale, the maximum output will be 22 mA.
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Alarm Point. When the target gas concentration reaches or exceeds the alarm point, the
alarm contact is activated. The alarm contact is self-resetting when the gas concentration
falls below the alarm point.

_____________________ ALM2 alarm point

— — ——— ALM1 alarm point

concentration

Time ——»

Gas

Alarm LED (ALM1)
Alarm contact

—>|<-:—

Alarm delay time | (Terminals 7 & 8)

(3 sec) :
|

! Alarm LED (ALM2)

— ] |-
. Alarm contact
Alarm delay time (Terminals 9 & 10)
(3sec)

Figure 11: Alarm Operation

Responding to Alarms
This section suggests responses to gas and fail alarms.
Gas Alarms

Follow your established procedure for an increasing toxic gas condition. When the target
gas concentration reaches or exceeds the alarm point, the alarm contact is activated. The
alarm contact is self-resetting when the gas concentration falls below the alarm point.

Fail Alarms

Set the correct flow rate with the flow adjust valve. If you cannot set the correct flow rate,
check the sample lines for obstructions or kinks. Calibrate the Model GD-K77D. If the fail
condition continues, contact RKI Instruments, Inc., for further instruction.

Interfering Gas

If you suspect gasses other than the target gas as the cause of an alarm, contact RKI
Instruments, Inc.
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Maintenance

This section covers maintenance, calibration, and storage.
There are two levels of maintenance:

* Monthly maintenance requires that you check the proper functioning of the flowmeter,
power light, LED display, and dust filter.

« Semiannual maintenance requires that you perform a zero adjustment, do an alarm
test, check the gas inlet and outlet, and replace the sensor or dust filter if required.

Monthly Maintenance

* Flowmeter. Check the flowmeter to make sure the flow ball is between the two
red flow lines. The flow rate of the Model GD-K77D is 500cc/min. If the flow ball is
not between the red flow lines, adjust the air flow. When the flow ball is above the
top flow line, press the FLOW ADJ switch down to reduce the flow rate. When the
flow ball is below the bottom flow line, press the FLOW ADJ switch up to increase
the flow rate. When the flow ball drops below the bottom flow line, the Model GD-
K77D cannot accurately detect the target gas.

* PWI/TR Light. During normal operation, the PW/TR should be on (i.e., green).

» LED Display. In the absence of a gas leak, the LED display should read 0.00. If
the LED display does not show zero, there may be a gas leak or you may need to
make a zero adjustment to the Model GD-K77D. If you suspect a gas leak, use a
portable gas detector to verify the leak in the monitoring area, then take the
necessary actions to remedy the problem, which may include checking the Model
GD-K77D’s alarm contacts and the alarm system connected to the unit. If a leak is
not detected, perform a zero adjustment on the Model GD-K77D. (See “Zero
Adjustment” under “Maintenance Mode” for more information).

Semiannual Maintenance

e Zero Adjustment. A zero adjustment resets the Model GD-K77D’s gas detecting
system to zero so it can accurately sample the target gas. See “Zero Adjustment”
under “Maintenance Mode” and “Calibration” for more information.

» Gas Tubing. Check the gas tubing connected to the gas inlet and gas exhaust of the
Model GD-K77D. Make sure that the tubing is not bent or damaged.

» Dust Filter. Examine the dust filter and replace it as required. If the flow ball in the
flowmeter drops below the bottom flow line, and increasing the flow rate by pressing
up on the FLOW/ADJ switch does not raise the flow ball, the filter may be clogged and
requires replacement. Also check the flow path to make sure the gas inlet tube is not
bent or damaged.

NOTE: Calibrate the Model GD-K77D every six months. See the Calibration section below.

Model GD-K77D Operator’s Manual Maintenance ¢ 35



Calibration

Calibration requires you to perform both a zero adjustment and a span adjustment while in
Maintenance Mode 2. Calibration should be done on a periodic basis, or when you install
a new sensor or notice unusual gas readings. RKI Instruments Inc. recommends you
calibrate the Model GD-K77D every six months.

NOTE: Ifthe GD-K77D is installed in a clean room environment, the calibration frequency may be
extended to yearly.

Adjusting the Zero Setting
1. Turn on the power to the Model GD-K77D. See “Start Up” for more information.

2. Activate Maintenance Mode 1 by flipping up the control cover, then pressing and
holding the Mode switch for three (3) seconds until 1-1 appears on the display and the
SKIP lamp flashes.

LED indication Display indication

® O O ©
PW/TR ALM1  ALM2  SKIP B D

3. Use the FLOW ADJ switch to indicate 1-3 on the display.

LED indication Display indication

® O O O]
PW/TR ALM1  ALM2  SKIP B D

Press the TEST/SET switch. The display will show “ADJ.”

Press and hold the TEST/SET switch until 2-1 appears on the display. The unit is now
in Maintenance Mode 2.

LED indication Display indication

o O O ©
PW/TR ALM1  ALM2  SKIP B D

6. Use the FLOW ADJ switch to show 2-2 on the display.

LED indication Display indication

® O O O)
PWTR ALM1  ALM2  SKIP B D
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Press the TEST/SET switch to put the unit in Zero Adjustment Mode.

Press the TEST/SET switch to zero the unit. The GD-K77D is finished adjusting the
zero after the display stops flashing.

9. Press the MODE switch to return to Maintenance Mode 2.

Setting the Span Adjustment: Part Two of Calibration

1. After setting the zero for the unit, use the FLOW ADJ switch to show 2-3 on the
display.

LED indication Display indication

® O O O)
PW/TR ALM1  ALM2  SKIP B D

Press the TEST/SET switch to put the unit in Span Adjustment Mode.
Apply calibration gas for two minutes until the gas reading stabilizes.

4. After the reading has stabilized, use the FLOW ADJ switch to adjust the reading up or
down to match the concentration of the calibration gas.

5. Press the TEST/SET switch. The reading will flicker a few times and the unit will save
the span calibration and to return the unit to Maintenance Mode 2.

Disconnect the calibration gas.
Press and hold the MODE switch until the Skip lamp shuts off; this action will return
the unit to Detection Mode.

Other Adjustments

You can confirm the bias voltage of the unit, although the bias has been set at the factory.
You can also set the sensor’s start-up time using Maintenance Mode 2. Setting the start-
up time is done whenever the sensor is replaced in the GD-K77D.

Confirming Bias Voltage (Optional)

1. Turn on the power to the Model GD-K77D. See “Start Up” for more information.

2. Activate Maintenance Mode 1by removing the Model GD-K77D'’s cover, then pressing
and holding the Mode switch for three (3) seconds until 1-1 appears on the display and
the SKIP lamp flashes.

LED indication Display indication

® O O ©
PW/TR ALM1  ALM2  SKIP B D
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Use the FLOW ADJ switch to show 1-3 on the display.

LED indication Display indication

® O O O)
PWTR ALM1  ALM2  SKIP B D

Press the TEST/SET switch. The display will show “ADJ.”

Press and hold the TEST/SET switch until 2-1 appears on the display. The unit is now
in Maintenance Mode 2.

LED indication Display indication

® O O O
PW/TR ALM1  ALM2  SKIP B D

Press the TEST/SET switch to display the sensor bias voltage on the screen. The bias
voltage is displayed in mV (millivolts).

Press the MODE switch to return the unit to Maintenance Mode 2.

Press and hold the MODE switch until the Skip lamp shuts off; this action will return
the unit to Detection Mode.

Setting a Sensor’s Start-up Time

This procedure performs internal setup in the GD-K77D specific to the new sensor so that
the unit will be able to determine when the sensor’s output becomes too low to operate

properly.

1. Turn on the power to the Model GD-K77D. See “Start Up” for more information.

2. Activate Maintenance Mode 1 by removing the Model GD-K77D’s cover, then pressing
and holding the Mode switch for three (3) seconds until 1-1 appears on the display and
the SKIP lamp flashes.

LED indication Display indication
o O O ©
PW/TR ALM1 ALM2 SKIP B D
3. Use the FLOW ADJ switch to show 1-3 on the display.
LED indication Display indication
o O O ®
PW/TR ALM1 ALM2 SKIP B D
4. Press the TEST/SET switch. The display will show “ADJ.”
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5. Press and hold the TEST/SET switch until 2-1 appears on the display. The unit is now

LED indication Display indication

® O O O]
PW/TR ALM1  ALM2  SKIP B D

in Maintenance Mode 2.
6. Use the FLOW ADJ switch to show 2-4 on the display.

LED indication Display indication

® O O ©
PW/TR ALM1  ALM2  SKIP B D

7. Pressthe TEST/SET switch to show S.SET on the display.
8. To set the initial value of the sensor, press the TEST/SET switch.
9. Press the MODE switch to return the unit to Maintenance Mode 2.

10. Press and hold the MODE switch until the Skip lamp shuts off; this action will return
the unit to Detection Mode.

Storage

If you need to store the Model GD-K77D temporarily or for long periods of time, make sure
that the unit is oriented upright with the display facing forward. This orientation will help
minimize the normal aging of the sensor and keep the sensor membrane from drying out.

Store the Model GD-K77D in a sturdy, water resistant container at normal room
temperature away from gas, solvents, and vapors. The storage temperature must be
between 32 0 F (0 0 C) to 104 o F (40 o C) and relative humidity should be between 30%
and 85%.

CAUTION: When the Model GD-K77D is not used for long periods of time, the lithium battery may lose
power. The lithium battery, under normal operating conditions, has a life expectancy of about
three (3) years from the date of manufacturing. When the lithium battery is replaced, put the unit
into maintenance mode before replacing the battery by pressing the Mode switch for 3 seconds.
Then calibrate the unit as described in the Calibration section. If the Model GD-K77D has been
stored for a long time, calibrate the Model GD-K77D when the unit is put back into service.

WARNING: Do not discard, disassemble, mutilate, or burn the sensor. It uses a
dilute acid electrolyte that damages clothing or other materials, and it
can cause skin burns or blindness should the electrolyte come in
contact with the eyes. If the electrolyte makes contact with the skin or
eyes, wash the affected area very thoroughly with water. With eye
contact, seek medical attention immediately.

Do not recharge, burn, mutilate, or expose the lithium battery to

temperatures greater the 212° F (100° C) because it may leak or
explode. Do not immerse the battery in water.
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Replacing Components of the GD-K77D

This section describes how to change the sensor, pump, and fuse.

Replacing the Sensor

1.
2.
3.

10.
11.
12.
13.
14,

Turn off the GD-K77D power switch. Also verify that the power to the unit is off.
Loosen the thumbscrew on the front of the cover and pull the cover away.

Loosen the detector unit set screw and carefully pull the detector unit away from the
wall mounting bracket.

Disconnect the sensor cable on the right side of the sensor from the sensor. Gently
pull on the connector to disconnect it.

A metal snap-in bracket holds the sensor in place. Push this bracket to the left until it
releases the sensor.

Gently push the sensor back, away from the sample cup, and slide it out of the right
side of the detector unit.

Install the new sensor into the sample cup.

Reconnect the sensor cable to the sensor.

Reinstall the sensor retaining bracket.

Reinstall the detector unit and cover.

Turn power on and turn on the GD-K77D.

Set the sensor start time. See the Setting a Sensor’s Start Time section on p.38.
Allow the unit to warm-up for 2 hours.

Calibrate the sensor as described in the Calibration section.

Replacing the Pump

1.
2.
3.

8.
9.

10.
11.
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Turn off the GD-K77D power switch. Also verify that the power to the unit is off.
Loosen the thumbscrew on the front of the cover and pull the cover away.

Loosen the detector unit set screw and carefully pull the detector unit away from the
wall mounting bracket.

A metal snap-in bracket holds the pump in place. A tab from the bracket is assessable
on the right side of the detector unit. Push the bracket tab back until the bracket snaps
back and releases the pump.

Gently pull the pump away from the detector unit.

Disconnect the pump cable from the pump connector on the circuit board in the top of
the detector unit and remove the cable from the cable retainer near the connector.

Connect the new pump’s cable to the pump connector and route the cable through the
cable retainer like the old pump’s cable.

Install the new pump into the detector unit and snap the retaining bracket back on.
Reinstall the detector unit and cover.

Turn power on and turn on the GD-K77D.

Verify that the flowmeter ball is between the red lines. Adjust the flow if necessary.

Model GD-K77D Operator’s Manual



Troubleshooting

Trouble Alarm: Flickering PW/TR Lamp

When the PW/TR lamp is flashing, this indicates a trouble condition. The following are
typical trouble conditions:

Table 4: Trouble Alarm: Condition, Cause, and Remedies

LED Condition Cause Remedy
E-00 System Fault Memory Problem in the | Call RKI Instruments, Inc. for assistance.
Detector
E-01 Sensor Fault Connector Contact Fail- | Check the sensor cable to make sure that it
ure or Sensor Cable is | is properly connected to the sensor and to
Disconnected the amplifier board.
For further assistance, contact RKI Instru-
ments, Inc.
E-04 Zero Follower Usually High Zero Drift | Calibrate the Unit.
Fault Replace the Sensor.
E-05 Low Flow Clogged Filter or Dete- | Check the flowmeter to make sure the flow
riorated Pump ball is between the two red flow lines. Adjust

the flow rate if required.

The dust filter may be clogged. Examine the
dust filter; clean or replace it as required.
Check that the Model GD-K77D is mounted
firmly or that the fixing screw is fastened
securely.

The tubing on the gas-in or gas-out side of
the Model GD-K77D may be clogged or bro-
ken. Check and repair the pipes as required.
The Model GD-K77D’s pump may need to be
replaced.

Prevention

A trouble alarm may result from disconnected wiring or short circuits between the Model
GD-K77D and devices connected to it. To reduce the reduce the possibility of a trouble
alarm, do the following:

»  Check the wiring on the Model GD-K77D as well the wiring on all peripheral
equipment.

»  Check the wiring on the detection system.

e Check all tube connections.
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PW/TR Lamp Off

*  Check the power switch. Is it turned on?
»  Check power connection and re-connect if necessary.
» Check fuse for proper connection and replace fuse if burned out.

» Check the power voltage to the Model GD-K77D. Is the voltage normal?

Abnormal Performance

A sudden surge of line noise may be the source of the problem. Try turning off the Model
GD-K77D, then turning the unit back on.

Prevention and Remedies

« Do not power the Model GD-K77D with a circuit that has a load or with high frequency
noise.

« Do not install the Model GD-K77D in areas with high levels of radio interference or
electronic noise. This electronic interference may cause abnormal readings.

* In some circumstances, the Model GD-K77D may be affected by static electricity or
electromagnetic interference. If the environment in which the Model GD-K77D is to be
placed has these electrical hazards, take appropriate steps to shield the Model GD-
K77D properly.

» Do not place the Model GD-K77D near electrical wiring or other electrical devices,
such as industrial motors.

» If the noise problem persists, try moving the Model GD-K77D to a new location, away
from electrical devices and cables, and use a line filter to eliminate any line noise.

» Also note that noise can be caused by lightning.

Unable to Calibrate
» Isthe calibration gas concentration appropriate?

» The sensor sensitivity may be too low because of age. You may need to replace the
gas sensor.

Slow Response

»  Check the flowmeter to make sure the flow ball is between the two red flow lines. The
flow rate of the Model GD-K77D is 500 L/min. If the flow ball is not between the red
flow lines, adjust the flow rate. When the flow ball is above the top flow line, press the
FLOW ADJ switch down to reduce the flow rate. When the flow ball is below the
bottom flow line, press the FLOW ADJ switch up to increase the flow rate. When the
flow ball drops below the bottom flow line, the Model GD-K77D cannot accurately
detect the target gas.

* The dust filter may be clogged. If the flow ball in the flowmeter drops below the bottom
flow line, and increasing the flow rate by pressing up on the flow toggle switch does
not raise the flow ball, the filter may be clogged and requires replacement. Examine
the dust filter; clean or replace it as required.
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Check that the Model GD-K77D is mounted firmly or that the fixing screw is fastened
securely.

The tubing on the gas-in or gas-out side of the Model GD-K77D may be clogged or
broken. Check and repair the pipes as required.

Disconnected Fuse

If the Model GD-K77D’s fuse is disconnected or is burned out, the unit will not operate.

If the fuse has burned out, replace the fuse. When replacing the fuse, turn off the
power to the Model GD-K77D. Use only replacement fuses that have the correct
current and voltage ratings. Do not use any fuse other than the one specified for the
Model GD-K77D. Using a non-specified fuse will cause a short and damage the Model
GD-K77D.

If an electrical fault has occurred, do not attempt to operate the Model GD-K77D.
Before re-starting the unit, you must correct the electrical fault.

If the fuse continues to blow out and the problem cannot be attributed to a source
outside the Model GD-K77D, contact RKI Instruments, Inc. for assistance. The Model
GD-K77D may be faulty and needs to be repaired.

Parts List

Table 6 lists replacement parts and accessories for the Eclipse Detector Head.

Table 5: Parts List

Part Number Description

06-1272RK Sample tubing for inlet and exhaust fittings, 4 mm ID x 6 mm OD
(specify length in feet when ordering)

43-4155RK Fuse, 2A,5x 20 mm
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