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Section i
General Information

DESCRIPTION

The UBYO0H is a unitized combustible gas transmit-
ter/fcontroller that operates in conjunction with a cat-
alytic sensing element to continucusly moenitor the
environment for the presence of combustible gases
and vapors. The systemn cperates in the range of O to
99% LFL (lower flammable limit) and responds to a
variety of combustible gases. All slectronic circuitry
and status indicators are housed in a metal enclo-
sure, for location at the area of detection.

Depending on the application, the U8700H can func-
tion as a transmitter and/or a single channel con-
troller. The transmitter output signal is a linear 4 to 20
ma dc current, which corresponds to 0 to 99% LFL
concentrations of the gas being detected (standard
output). A set of three SPST relay contacts can also
be ordered for direct control of external equipment by
the UB700H.

LEDs located on the faceplate are illuminated to pro-
vide a visual indication when the level of gas exceeds
gither of two field adjustable alarm setpoints. A cigital
display indicates the level of gas being detected and
uses a numerical code to identify system status.

Fault detection circuitry continuously monitors for
proper operation. If a malfunction is detected, the cur-
rent output drops to less than 1.0 ma.

FEATURES

« Linear 4 1o 20 ma output corresponds to gas con-
centration of 0 to 99% LFL and indicates system
status. Qutput can be field calibrated tc ensure
accuracy.

= Current output is user selectable for isolated or non-
isolated operation.

» Two independently adjustable alarm threshcid lev-
els.

©petector Electronics Corporatian 1995

INSTRUCTIONS

Unitized Combustible Gas
Transmitter/Controller
U8700H

» Digital display indicates gas level in both Normal
and Calibrating modes.

LEDs provide visual indigation of alarm, fault, and
calibration status.

« Microprocessor based circuitry provides continuous
self-diagnostics and automatic fault identification.

* Pushbutton self-calibration feature allows calibration
to be performed by one zerson without opening the
housing or declassifying the area.

« System automatically returns to the Normal operat-
ing mode if calibration procedurs is interrupted.,

+ Output relays (optional) are programmable for latch-
ing or non-latching operation.

¢ Alarm relays are programmable for de-energized or
energized (fail-safe) operation.

¢ “Pre-failure” indication warns when the sensing ele-
ment is appreaching the end of its useful life.
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* Non-volatile memory retains calibration and setpoint
data during loss of input power,

* Remote reset capability.

SPECIFICATIONS
SENSOR

RESPONSE TIME—

10 seconds to reach 50 percent of value of applied
gas, and 30 seconds 1o reach 90 percent of value of
applied gas.

ACCURACY—

+3 percent full scale up to 2.5 percent methane gas
by volume in air (50% LFL}), 5 percent fult scale up
to 5 percent methane gas by volume in air {100%
LFL).

TEMPERATURE EFFECT—
+10% LFL at —40°F to +167°F (-40°C to +75°C).

REPEATABILITY—
=5 percent, full scale.

ZERQ DRIFT—Less than 1% [LFL per month.

OXYGEN EFFECTS—
The sensor will operate with the oxygen level in the
atmosphere down to about 10 percent. Under oxy-
gen enriched conditions the sensor will respond nor-
maily, but the user should beware of an increase in
the explosive hazard.

HUMIDITY EFFECTS—
=5 percent full scale concentration in 10% to 90%
RH.

DIMENSIQONS—
See Figure 1.
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Figure 1—Sensor Dimensions in Inches (Millimeters)

U8700H

OPERATING VOLTAGE—
24 valts de (18 to 35 vdc), measured at the US700H.

OPERATING CURRENT—

Startup: 1.0 ampere at 24 vdc (1 second).

Running: Q.25 ampere nominal, 0.5 ampere maxi-
mum at 24 vdc.

OPERATING RANGE—
010 99% LFL.

TEMPERATURE RANGE—
Operating: —40°F to +167°F {(-40°C to +75°C).
Storage: —A9°F to +185°F (-45°C to +85°C).

SETPOINT ADJUSTMENTS—

The alarm setpeints are adjustable from 5 to 40% LFL
for the low alarm and from 10 to 60% LFL for the high
alarm. The calibration gas concentration is
adjustable from 30 to 99% LFL.

CURRENT QUTFUT—

Linear 4 to 20 ma de current is user selectable for iso-
lated or non-isolated operation. The maximum locop
resistance is 450 chms with an input voltage of 18
vde (measured at the UB700H) and increases at a
rate of 50 ohms per volt up to 35 vdc {1350 ohms
maximum).

NOTE
FMRC has verified loop resistance up to 600
ohms.

WIRING—

Power wiring to the UB700H must be 18 AWG mini-
mum. As the wiring distance increases, larger diame-
ter wire is required to mainain a minimum of 18 vdc
at the U8700H.

RELAY CONTACTS (Optional)}—
Normally open or normally closed contacts rated 5
amperes at 24 vdc.

ENCLOSURE RATINGS—

CSA certified for Class I, Division 1, Groups B, C and
D. FMRC approved for Ctass |, Division 1, Groups B,
C and D. Designed to meet BASEEFA Group | B,

NOTE
Approval rating does not include or imply
approval of devices used in conjunction with the
transmitter. To maimtain system approval, all
equipment connected to the transmitter must
have the appropriate approval ratings.




DIMENSIONS—
See Figure 2.

SHIPPING WEIGHT (approximate}—

UB700H:  Aluminum - 6.0 Ib (2.7 kg)
Stainless steel - 17.0 1b (7.7 kg)
Sensor: Aluminum - G.5 1 (0.2 kg)

Stainless steel - 1.0 b (0.4 kg)

SYSTEM OPERATION

The UB700H consists of an aluminum or 316 stainless
steel {optional) enclosure that containg the signal pro-
cessing circuitry, status indicators, mode selection
pushbutton, ard output relays (optional). The sensor
contains the sensing element and is attached 1o the
U8700H. The gas detection system is suitable for use
in Class |, Division 1, Groups B, C and D hazardous
locations.

SENSOR

The combustible gas sensor consists of a matched
par of elements. Cne is an active catalytic sensing
element, and the other functions as a temperature
compensating reference element. In the presence of
combustible gas, the resistance of the active sensing
element increases in proportion to the concentration
of the gas being detected. The change in resistance
of the active element, relative tc the resistance of the
reference element, is used as the basis for determin-
ing the LFL percentage of the gas at the sensor. This
process is also reversible, causing the output to

+| |--(—1.m[zﬂlm

return to its normal value when the level of gas returns
to 0% LFL.

The sensing element is mounted inside an aluminum
(316 stainless steel optional) housing that is designed
to meel most national and internationa! standards
relating to use in hazardous areas.

A choice of two sensing elements is offered - poison
resistant and high temperature. The poison resistant
sensor has many times the service life of standard
catalytic bead sensors in atmospheres containing sili-
cones, halogenated hydrocarbons and organo-
metallics. Due to its rugged construction and high
perfarmance, it holds up under punishing conditions.

With proper calibration, the sensor can be used to
detect a wide variety of combustible gases. Contact
the Field Support Group at Detector Electronics for
assistance in adapting the senscr to a specific appli-
cation.

TRANSMITTER ENCLOSURE

The enclosure that houses the electronic circuitry of
the transmitter has a clear window (0 easily view the
digital display and indicating LEDs. A removable
cover allows access 1o the wiring terminals and set-
point adjustments. Two 3/4 inch NPT threaded con-
duit entries are provided (20 or 25 mm available on
some models). One is used for mounting the sensor,
and the other serves as the conduit wiring entrance.
If the application involves installation in a location that
is inaccessible or too hazardcus for safe entry, the
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Figure 2—Dimensions of UB700H in Inches (Millimeters)
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sgnsor and trangmitter can be mounted separately
using the optional Sensor Separation Kit.  The maxi-
mum separation distance is 400 feet {120 meters),
using 12 AWG shielded wire. Refer to the
“Installation” section of this manual for details.

ALARM SETPOINTS

The UB700H Transmitter has independently
adjustable Low and High alarm setpoints. The corre-
sponding LOW and HIGH LEDs are illuminated and
the alarm relays are energized when the gas concen-
tration exceeds the setpoints. The adjustment range
is 5 to 40% LFL for the low alarm and 10 to 60% LFL
for the high alarm. If the operator does not program
other values, the microprocessor will automaticatly
use 20% LFL for the low alarm and 50% LFL for the
high alarm.

In addition to the alarm setpoints, the transmitter must
also be programmed for the calibration gas concen-
tration that will be used. This value must be equal o
the LFL percentage of the gas/air mixture that is used
for the span adjustment. The adjustment range is
from 30 to 99% LFL. (The microprocessor will use
50% LFL unless a different value is programmed.)

The alarm setpoints and calibration gas concentration
can be checked at any time without opening the
enclosure Dy pressing the pushbution located on the
outside of the enclosure. The values can be changed
by removing the cover and pressing the adjustment
buttons located at the faceplate. See "Setpoint
Adjustment” and "Calibration” sections for additional
infermation.

OQUTPUTS

The U870CH provides a d¢ current output for trans-
mitting system status infermation to manitoring
devices. A linear 4 to 20 ma output corresponds 1o
gas concentrations of 0 to 89% LFL and is user
selectabie for either isolated or non-isolated cpera-
tion. When aperating in the Calibrate mode, the out-
put drops to less than 2 ma. Inthe event of a system
tault, the current cutput drops to less than 1.0 ma.
The current output can be calibrated in the field to
ensure maximum accuracy. (Refer to the “Calibra-
tion” section of this manual for details.)

If the application reguires the use of relay contacts,
they can be ordered for the fault, low alarm, and high
alarm output signals. The relays have SPST contacts
that are rated at 5 amperes d¢ and can be pro-
grammed for either normally open or normally closed
operation. The Alarm relays are field programmable
for either normally energized (fail-safe) or normally

de-energized operation. The Fault relay is normally
energized and is de-energized in the event of a mal-
function. Latching or non-latching Alarm relay opera-
tion is also programmed at the time of installation.

DIGITAL DISPLAY AND L.EDs

A digital display continuously indicates the level of
gas at the sensor in both the Normal and Calibrating
modes. It operates in the range of O to ©9% LFL. A
negative zero drift condition is indicated by a minus
(-) in the left hand digit. At 100% LFL, a blinking "99"
latches on 1o indicale a polentially explosive atmo-
sphere.

If a malfunction should cccur, the amber FAULT LED
blinks and the digital digplay identifies the nature of
the faull using a numerical code. See Table 1. The
left hand digit shows "F” to indicate a fault condition,
and the rignt hand digit displays the code number for
the particular problem.

Alarm conditions are signaled by an amber LOW LED
and a red HIGH LED. These LEDs flash when their
respective setpoints are exceeded and are on steady
after the level of gas decreases below the setpoint.

CAUTION

Inaccurate readings in gas concentrations
beyond 100% LFL are an inhearent problem with
calalytic type sensing devices. For this reason,
the UB700H does not indicate gas concentra-
tions in excess of 99% LFL. The user must exer-
cise caution if an off scale reading is indicated,
since a highly explosive condition could exist.
The hazardous area should be checked with a
portable detection instrument fo determing the
aciual level of combustible gas present.

Table 1—S8ystem Status Codes

Status
Display Condition
Fo Initialization routine failure, micro-
processor fault
F5 High/low supply voltage, ground
reference fault
F4 Detector fault (bridge/amplifier prob-
lem)
F3 Zero drift exceeds —9% LFL
F2 Calibration error
F1 Sensor reaching end of life (Calibrate
mode only)
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Exposure to a high level of gas can also have an
adverse eftect on the sensitivity of the sensing ele-
ment. If the level of gas at the senscr should reach
100% LFL, it is important that it be tested and recail-
brated if required. In some cases, it may be neces-
sary to replace the sensor.

FACEPLATE

The faceplate provides LEDs for indicating status
conditions, a digital display for indicating the level of
gas being detected and for identifying system status,
and pushbuttons for adjusting the alarm setpoints.
The pushbutton for selecting the mode of operation is
located on the side of the enclosure. See Figure 3 for
the location of buttons and indicators.

1. In the Normal operating mode the % LFL display
continuously indicates the level of gas at the sen-
sor. In the event of a fault, the display identifies
the nature of the faull using the codes shown in
Table 1. In other operating modes the display is
able to show the low and high setpoints and the
calibration gas concentration that have been pio-
grammed.

2. lllumination or blinking of the FAULT LED in the
Normal operating mode indicates that a malfunc-
tion has occurred. The FAULT LED is also illumi-
nated during the initial warmup period.

3. The LOW LED blinks in the Normal mods to indi-
cate that the level of gas at the sensor exceeds
the low setpcint. [f the transmitter is equipped
with alarm relays, illumination of the LOW LED
also indicates that the Low Alarm relay has been
actuated. In ¢ther operating modes, the blinking
LOW LED indicates that the reading on the % LFL
display relates to the low setpoint.

4. The operation of the HIGH LED is similar to the
LOW LED, but applies to the high setpoint and
High Alarm relay.

5. The CAL LED is illumingted in the Calibrate
mode, or when the calibration gas concentration
is being shown in the Setpoint Display mode.

6. The SETPOINT buttons are pressed to enter the
Setpoint Adjust mode and change the alarm set-
points or the calibration gas concentration.

7. The Mode Select button is pressed to put the
transmitter in Reset, Setpoint Display, or Calibrate
mode. The length of time that the button is held
determines the mode that will be entered.

3 LOW LED I DIGITAL DVSPLAY

& FAULT LED @ HIGH LED

{51 SETPQINT BUTTONS

i %) MODE SELECT BUTTON
& MODULE ANCHOR:NG SCREW (2)

LARCE]

Figure 3—U8700H Detector

8. The module anchoring screws (2) must be loos-
ened to remove the electironic module from the
enclosure.

AUTOMATIC DIAGNOSTICS AND FAULT
IDENTIFICATION

The microprocesscr based U8700H features self-test-
ing circuitry that continuously checks for shorts,
opens, faulty components, or other problems that
could prevent proper response to gas. When power
is applied, the microprocessor automatically tests
memory. In the Normal operating mode, it continu-
ously monitors the input signal from the sensor to
ensure proper functioning. In addition, a "watchdog”
timer is maintained to ensure that the program is run-
ning correctly. If & malfunction should occur:

1. The FAULT LED blinks.

2. The digital display shows “F" in the left hand digit
and the code number of the fault in the right hand
digit. (See Table 1 for fault codes.)

3. The output current drops to less than 1.0 ma.
4. The Fault relay is de-energized.

When the fault is corrected, the system will automati-
cally reset (except “F2" - calibration error).

NOTE
Status codes 1, 2 and 3 are displayed for
approximatefly 1.5 out of each 6 seconds, alter-
nating with display of the gas conceniration.
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OPERATING MODES

The UB700H can operate in any of the following
modes. Operating modes other than normal are
selected by pressing the appropriate pushbuttons.

NOTE
The following section is intended to acquaint the
operatar with the basic operation of the U8700H.
For complete step-by-step selfpoim programming
and calibration procedures, refer to the corre-
sponding sections in this manual.

Normal

In the Normal operating mode, the microprocessor
monitors the output signal from the senscr and gen-
erates a current cutput that varies from 4 to 20 ma,
depending on the gas concentration. The digital dis-
play indicates the LFL percentage of the gas. If the
level of gas exceeds an alarm setpoint, the appro-
prate LEC blinks and the corresponding Alarm relay
is actuated (opticnal). If a system fault occurs, the
current drops to 0 ma, the FAULT LED is iliuminated,
and the normally energized Fault relay is de-ener-
gized.

Reset

The Reset mode is the first of three modes that are
entered by pressing the MCDE SELECT button locat-
ed on the side of the enclosure. When the MODE
SELECT button is momentarily depressed (less than
1.5 seconds} alt LEDs that were previously illuminated
turn off and the relays return to their normal condition
{no alarms or faults occurring).

Remote reset capability is also provided. Remote
reset performs a reset function only and cannot be
used for entering cther operating modes.

Setpoint Display Mode

When the MODE SELECT button is pressed and held
until the LOW LED begins to blink slowly (approxi-
mately 1.5 seconds), the digital display sequentially
shows the programmed alarm setpoints and calibra-
tion gas concentration. The low setpoint is displayed
for 2 seconds, then the LOW LED goes out, the HIGH
LED blinks, and the high setpoint is displayed. Two
seconds later the HIGH LED goes out, the CAL LED
blinks, and the calibration gas concentration is dis-
played. After displaying the calibration gas concen-
tration for two seconds, the detector automatically
returns to the Normal operating mode (if the MODE
SELECT button is no longer being depressed).

This made is used only for displaying the setpeints.
Use the “Setpoint Adjust” mode for changing setpoint
and calibration gas values.

Calibrate

The UB700H usses a fully automatic calibration proce-
dure that reguires no manual adjustments by the
operator. The Calibrate mods is entered by pressing
and helding the MODE SELECT button untili comple-
tion of the “Setpoint Display” seguence described
above (approximately 7.5 seconds). The micropro-
cessor performs the Zero adjustments, then signals
the operator when to apply and alsc when to remove
the calibration gas. Upon completion of a successful
calibration, the gas detection system automatically
returns to the Normal operating mode.

If the operator fails to complete the calibration proce-
dure, if an error in calibrating cccurs, or if the sensor
is unable to be calibrated, the microprocessor will
automatically return to the Normal mode (after 10 min-
utes) and continue 1o use the previous calibration
data. A fault indication {"F2" status) will be displayed
until & reset occurs, in addition, if the microprocessor
determines that the sensing element is approaching
the end of its useful life, a “1" will be indicated on the
% LFL display while in the Calibrate mode to wam the
operator of this condition. (See the “Cailibration” sec-
tion of this manual for complete information regarding
calibration.}

Setpoint Adjust

The Setpoint Adjust mode is entered by momentarily
depressing either of the two SETPCQINT buttons {see
Figure 3). In this mode the alarm setpoints and cali-
bration gas level are seguentially displayed on the
digital display for approximately five seconds and the
corresponding LED flashes slowly. To change the
value, depress the appropriate SETPOINT button to
either increase or decrease the displayed value. If no
changes are made for b seconds, the microprocessaor
automatically advances to the next setpoint. At the
end of the seguence, the microprocessor autometi-
cally returns to the Normal operating mode.

DC Current Qutput Calibration

This mode is used to calibrate the 4 to 20 ma d¢ out-
put and requires a dc current meter to monitor the
actual output. To enter this mode, press and hold
either SETPOINT button, then press the MODE
SELECT button. First the 0% LFL value {4 ma) is gen-
erated for approximately 5 seconds while the LOW
LED flashes. Then the 100% LFL value (20 ma) is
generated while the HIGH LED flashes. Adjustments



to the current output level are made by pressing the
appropriate SETPOINT button. The microprocessor
automatically returns to the normal operating mode at
the end of the sequence.

Section 1l
Installation

SENSOR POSITIONING

The sensor must be properly focated to enable it to
provide maximum protection. The formula for deter-
mining the most effective number and placement of
sensors varies depending on the conditions at the job
site. The individual performing the installation must
rely on experience and common sense tc determine
the guantity of sensors and the best sensor locations
to adequately protect the area.

The following factors should be considered for every
installation:

1. What kind of gas is to be detected? If i is lighter
than air (acetylene, hydrogen, methane, etc.),
place the sensor above the potential source,
Place the sensor close to the floor for gases that
are heavier than air (benzene, butane, butylene,
propang, hexane, pentane, etc.) or for vapors
resulting from flammable liquid spills. However,
note that air currents can cause a gas that is
heavier than air to rise. In addition, if the gas is
hotter than ambient air, it could also rise.

2. How rapidly will the gas diffuse intc the air?
Select a location for the sensor as close as practi-
cal to the anticipated source of a gas leak.

3. Ventilation characteristics of the immediate area
must aiso be considered. Movement of air will
cause gas to accumulate more heavily in one
area than another. The sensor should be placed
in the area where the most concentrated accumu-
lation of gas is anticipated. Also consider the fact
that many ventilation systems do not operate con-
tinuously.

4. The sensor should be pointed down to prevent
the buildup of moisture or contaminants on the fil-
ter and to ensure proper operation.

5. The sensor must be accessible for testing and
calibration. The use of the Sensor Separation Kis
will be reguired in some installations.

6. The sensor shoutd be located in an area where it
is safe from potential sources of contamination
that can poison the sensing element.

7. Exposure to excessive heat or vibration can result
in pre-mature failure of any elsctronic device and
should be avoided if possible. Shielding the
device from intense sunlight will reduce sclar
heating and can increase the life of the unil.

Remember, the finest gas detector is of litlle value if
the gas cannot readily come into contact with it,

For additional information on cetermining quantity and
placement for senscrs in a specific application, refer
to Instrument Society of America {ISA) Transaction
Voiume 20, Number 2, titled "The Use of Combustible
Detectors in Protecting Facilities from Flammable
Hazards "

GENERAL WIRING REQUIREMENTS
Shielded Cable

The use of shielded cable is recommended for wiring
the system to protect against interference caused by
extraneous electrical “noise.” If a sensor separation
kit is used, shielded cable must be used betwezn the
sensor and the transmitter.

In applications where the wiring cable is installed in
conduit, the conduit must not be used for wiring to
other electrical equipment.

Conduit Seals

Since moisture can be detrimental to electronic
devices, it is important that moisture not be aliowed to
come in contact with the electrical connections of the
system. Moisture in the air can become trapped with-
in sections of conduit. Thersfore, the use of conduit
seals is required to prevent damage to electrical con-
nections caused by condensation within the conduit.

These seals must be watertight and explosion-proof
and are (0 be installed even if they are not required
by local wiring coces. A seal must be located as
close to the transmitter enclosure as possible. In no
case should this seal be located more than 18 inches
(46 cmj) from the device. Whean an explosion-proot
installation is required, an additional seal may be
needed at any point where the conduil enters a non-
hazardous area. Always cbserve the requirements of
local codes.

When pouring a seal, the use of a fiberdam is
reguired to assure proper formation of the seal. The
seals should naver be poured in temperatures that
are below freezing, since the water in the sealing
compound will freeze and the compound will not dry
properly. Contamination problems can then result
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when temperatures rise above the freezing point and
the compound thaws.

The shielding of the cable shoutd be stripped back to
permit the seal to torm around the individual leads,
rather than around the outside of the shield. This will
prevent any siphoning action that can occur through
the inside of the shield.

It is recommended that conduit breathers also be
used. In some applications, alternate changss in
temperature and barometric pressure can cause
“breathing,” which allows the entry and circulation of
moist air throughout the conduit. Joints in the conduit
system and its components are seldom tight enough
to prevent this “breathing.” Moisture in the air can
condense at the base of vertical conduit runs and
equipment enclosures, and can build up over a peri-
od of time. This can be detrimental to electronic
devices. To eliminate this condition, explosion-proof
drains and breathers should be installed to automati-
cally bleed off accumulated water.

Power Wiring

The wiring to the transmitter must be 18 AWG mini-
mum. As the wiring distance increases, larger diame-
ter wire is required to maintain 2 minimum of 18 vdc
at the transmitter.

Current Loop Wiring

The 4 to 20 ma dc current loop can be wired for either
isolated or non-isolated operation. The maximum
loop resistance is 450 ohms with an input voltage of
18 vdc (measured at the U8700H) and increases at a
rate of 50 ohms per volt up to 35 vdec (1350 chms
maximum).

NOTE
FMRC has verified loop resistance up to 600
ohms.

Relay Wiring

Direct connection of 120/240 vac tc the relay termi-
nals inside the transmitter enclosure is not recom-
mended, since switching relay contacts can induce
electrical noise into the electronic circuitry, possibly
resulting in a false alarm or other system malfunction.
If the application requires that ac powered equipment
be controlled by the transmitter, the use of externally
located relays is recommended.

SENSOR SEPARATION

The Sensor Separation Kit! allows the sensor to be
mounted apart from the transmitter, thereby permit-
ting installation of the transmittar in a location that is
convenient for monitoring the faceplate displays and
performing calibration.

Kit Description

The sensor separation kit consists of a junction box
with connector board and a calibration cup.

See Figure 4 for an illustration of a typical system
using the Sensor Separation Kit.

The aluminum junction box is designed for use in haz-
ardous areas, and when properly installed will provide
an explosion-proof installation. The connector board
assembly, mounted inside the junction box, contains
the terminals for connecting the senscr and external
wiring.

By running tubing from the calibration cup back to the
transmitter location, the operator can monitor face-
plate indicators, press pushbuticns, and control the
flow of calibration gas from the same location.

1The sensor separation kit is not tested and approved by
FMRC.

CONNECT KEYED SENSOR
PLUG TO PIN CONNECTOR

NOTES
1 SHIELDED CABLE REQUIRED.
. GROUND SENSOR WIRE SHIELD AT
TRANSMITTER END OMNLY.
. CONDUIT SEAL REGUIARED WITHIN
18 INCHES (48 CM) OF CONDUIT ENTRY

TRAMNSMITTER LOCATION

Al4a7 SENSGR LOCATION

Figure 4—A Typical Installation Using a Sensor Separation Kit with a U8700H Transmitter

8



IMPORTANT

The operator must frequently inspect the filter on
the calibration cup. This filter must be kept
clean. If the filter should become clogged by
environmenial contaminants such as dirt, oil,
paint, etc., the flow of gas to the sensing element
wilt be restricted. This can significantly reduce
the sensitivity and response time of the sensor,
thereby impairing the abifity of the delection sys-
tem io respond to a hazardous condition.
Problems of this nature will not be detected by
the system’s diagnostic circuilry. If the filter
becomes dirty and cannot be cleaned properly,
the calibration cup must be replaced.

Sensor Instatlation

For proper operation, the sensar must be oriented
with the filter pointing down. Install the sensor in the
lower 3/4 inch NPT opening on the junction box.
Connect the conduit to the upper opening.

The sensor jungtion box can be mounted to a wall or
post, or it can be suspended by the conduit. A spac-
er (1/4 to 1/2 inch) may be needed betwaen the junc-
tion box and the wall or post to allow adequate room
far the sensor and calibration cup. See Figure 5. The
junction boxes should be elactrically connected to
earth ground.

Wiring Requirements

A three wire cable is used for the connection to the
transmitter. The use of cable with a foil shield is
required to protect against noise interference. The
shield of the cable should be open at the sensor junc-
ticn box and connected to earth greund at the trans-
mitter junction box.

Refer to Table 2 to determine the maximum sensor to
transmitter separation distances for a given wire size.

WIRING PROCEDURE

The following procedure should be used for mounting
and wiring the gas detection system.

1. Locate the sensor where it is best suited for cov-
ering the areato be protected, following the previ-
ously discussed guidelines. Whenever practical,
it should be placed where it is easily accessible
for calibration.

NOTE
The U8700H contains semiconductor devices
that are susceptible to damage by electrostatic
discharge. An electrostatic charge can build up
on the skin and discharge when an object is

/ MOUNTING SURFACE
144 TO 1/2 INCH MOUNTING
ﬁ SPACER (2) / SCREW (2)

g ————————— JUNCTION
BOX

3 SENSOR

41387

Figure 5—Mounting the Sensor Separation Kit Junction Box

Table 2—Maximum Sensor Separation Distanhces

Wire Size Maximum Sensor to
(AWG) Transmitter Distance
Feet Meters

12 400 120
14 250 75
16 160 45
18 100 30
20 60 18

Shielded cable required.

fouched. Therefore, use caution when handiing,
taking care not to fouch the terminals or electron-
ic components. For more information on proper
handling, refer to Service Memo form 75-1005.

2. Bemove the caver from the enclosure.

NOTE
Do not remove or piug in the electronic moqdule
while power is appfied.

3. Loosen the two screws that secure the slectronic
module to the enclosure. (See Figure 3). Firmly
grasp the electronic module and remave it from
the enclosure.
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IMPORTANT
If the transmilter is equipped with optional relays,
the following steps must be performed fo ensure
proper operation of the davice.

If the transmitter is equipped with relays, they
must be programmed for either normally ogpen or
normally closed operation. This is accomplished
by placing a jumper piug on the appropriate pins
located on the relay/terminal printed circuit board.
See Figure 6. Adjacent to each relay is a row of 3
pins labeled NO, COM, NC. For normally open
operation, place the plug on the NO and COM
pins. For normally closed operation, place it on
the NC and COM pins. Each relay is pro-
grammed individually. (Takle 3 shows the correct
positions for all the jumper plugs on the U8700H.)

The alarm relays must also be programmed for
normally energized (fail-safe) or normally de-ener-
gized operation. This is alse accomplished by
placing a jumper plug on the appropriate pair of
pins on the relay/terminal board. See Figure 6.
For normally energized alarm relays, place the
plug on the center and NE pins. For normally de-
energized operation, place it on the center and
ND pins. The low and high alarm relays are pro-
grammed together, not individually, The fault
relay is unaffected by the setting of this plug.

Latching or non-latching alarm relay operation is
programmed using jumper plugs on the micro-
processor circuit board, which is part of the plug-
in electronic module that was remaved previous-
ly. See Figure 7 to locate the jumper plugs on the
microprocessor board. W12 and W13 control the

NORMALLY DE-ENERGI2ED

HORMALLY ENERGIZED

HOMNC CONTACTS
HIGH ALARM
LOW ALARM
FAULT

Figure 6—Relay/Terminal Circuit Board
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high alarm relay, and W14 and W15 control the 7. Connect the transmitter enclosure to the conduit
low ajarm relay. Refer to Table 3 to determing the so that the external wiring can be installed and
correct jumper positions. trimmed. For proper operalion, the sensor must
be oriented with the filter pointing down.
NOTE
Some approval agencies require that either the 8. Attach the sensor to the transmitter as shown in
system be programmed for lafching relay opera- Figure 8 It must be tight {minimum of five fully
tion or that it be used in conjunction with an aux- engaged threads) to ensure an explosion proof
ifiary device that can perform the same function installation. Do not aver-tighten. If a sensor sep-
as latching outputs. aration kit is being used, attach the sensor to the
junction box and connect the wires to the termi-
Table 3—UB700H Jumpers
LOCATION JUMPER POSITION FUNCTION
Terminal/Relay Board W1 High Alarm — Normally Open
W2 High Alarm — Normally Closed
W3 Low Alarm — Normally Open
W4 Low Alarm — Normally Closed
W5 Fault — Normally Open
W6E Fault — Normally Closed
W7 Normally De-Erergized
w8 Normally Energized
Plug-in Module W10 Isclated Current Qutput
W11 Non-Isolated Current Output
W12 High Alarm — Latching
W13 High Alarm — Non-Latching
W14 Low Alarm — Latching
W15 Low Alarm — Non-Latching

WI10/W11 - CURRENT QUTPUT

W12W13 - HIGH ALARM

W14W15 - LOW ALARM

Figure 7—Jumpers on Plug-in Module
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nals inside the junction box. See Figure 4.
Connect the sensor to the transmitter using a 3
conductor shielded cable. See Table 2 1o deter-
mine wirg size.

CAUTION

The sensor threads can be coated with an
appropriate grease (part number 005003-001) to
ease both the initial installation and future
replacement of the sensor. Alsoc lubricate the
cover threads. Detector Electronics offers a sili-
cone free polyalphaclefin grease that is especial-
ly suifed for use with catalytic type combustible
gas sensors. The use of other lubricants is not
recommended, since some malerials can cause
irreversible damage to the sensing element.
Silicone based lubricants or compounds must
never be used.

GUIDE POST (2)

+
2vDEC —

CHASSIS (EARTH} GROUND
RESET

4 TO 20 MA OUTPUT ;

SHIELD GROQUND

9.

10.

Two terminal blocks are provided for the sensor
connection. See Figure 8. Use the plug-in sen-
sor terminal if the sensor is installed in the conduit
entry cn the transmitter enclosure. If a sensor
separation kit is used, connect the wiring from the
sensor junction box to the screw terminals and
connect the shield to the grounding post provid-
ed. Do not ground the shield at the sensor.

Connect the power supply leadwires and the cur-
rent output leadwires ta the appropriate paints on
the terminal block. Connect the shield to earth
ground at the power supply. Under normai con-
ditions, the other end of the shield should not be
cocnnected to the ground screw inside the enclo-
sure unless such a connection is required by
local wiring codes. The transmitter enclosure
should also be tied o earth ground.

BELAY CONTAGTS
HIGH ALARM

LOW ALARM
FAULY

COMNNECTOR

Figure 8—System Wiring

12



Ug7oaH

[+
/ POWER
l ..
+ I HIGH }—
24 VOC
,_h—-. GHD
. #IRESET Low
/_)‘7- QUTPUT FAULT
- + LK)
4T0 20 MA i g
* 2 E g
CONNECTING POWER SUPPLY XS
MINUS TO EARTH GROUND IS
RECOMMENDELD IF COOE PEAMITS
AND JF GROUND FAULT MONITOR
SYSTEMS ARE NMOT USED. ALTERNATIVELY,
A 0,47/100 YOLT CAPACITOR CAN BE SENSOR
Al448 SUBSTITUTED FOR BEST EMI IMMUNITY.
Figure 3—Typical System with Non-Isolated Current Qutput
UB70MH
' ™
»| +
/ POWER
. —
+ { HoR |—
24 VDG ,_J_’——". GND
- ®|RESET LOW
FAULT
0 A
POWER SOURCE
4 TO 20 MA

* CONNECTING POWER SUPPLY
MINUS TO EARTH GROUND 1S
RECOMMENDED IF CODE PERMITS
AND IF GROUND FAULT MONITOR

SYSTEMS ARE NGT USED. ALTERNATIVELY,

A 0.4TH 00 VOLT CAPACITOR CAN BE
Alaag

SUBSTITUTED FOR BEST EMI IMMUNITY.

Figure 10—Typical System with Isolated Current Qutput

Non-lsolated Current Qutput - [f the 4 10 20 ma
current loop is to be non-isolated, wire the current
loop as shown in Figure 9. Frogram the unit for a
non-isolated current loep by placing the jumper
plug on W11 (see Figure 7 for location).

isolated Current Output - If an isclated current
loop is desired, wire the current ioop as shown in
Figure 10 and place the jumper plug on W10.
Note that this wiring scheme requires an exterpal
power source for the isolated current output.

NOTE

If local wiring codes permit and if a ground fauit
monitoring system is not being used, it is recom-
mended that the minus side of the dc power
source be connected to chassis (earth) ground.
Alternalively, a .47 microfarad, 100 voft capaci-
tor can be substituted for best immunily against
electromagnelic interference.

11. To allow the UB700H (o be reset from a remote
location, a normally open switch can be connect-
ed between the RESET terminal and the negative
(-} side of the power source.

12. Connect the leadwires from the alarm and fault

response devices to the appropriate terminals on

the “Relay” terminal bleck. In the Normal operat-
ing mode, the Fault relay is energized and the

Alarm relays sre energized or de-energized as

programmed (no faults or alarms occurring).

13. Check all field wiring to ensure that the proper

connections have been made, then pour the con-

duit seals and aflow them to dry (if conduit is
being used).

14. Align the plug-in module with the guide posts

inside the enclosure and press the module into

position,
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15, Tighten the wo screws.

16. Place the cover back on the transmitter enclo-
sure.,

NOTE
The wiring procedures in this manual are intend-
ed to ensure proper functioning of the device
under normal conditions. However, because of
the many varialions in wiring codes and regula-
tions, total compliance to these ordinances can-
not be guaranteed. Be certain that all wiring
complies with applicable reguiations that relate to
the installation of elecirical equipment in a haz-
ardous area. If in doubt, consult a qualified offi-
cial before wiring the system.

The installation must be made in accordance
with the NEC.

INSTALLATION CHECKLIST

The fallowing checklist is provided as a means of
double checking the system to be sure that all phases
of system installation are complete and have been
performed correctly.

1. Enclosure is securely mounted and sensor is
pointing down.

2. Conduit seals have been installed at all junction
box entries (if conduit is being used).

3. Power wiring is installed and power source is
operational.

4. Wiring to external loads and/or monitering
devices is properly connected.

5. If a sensocr separation kit is used, interconnecting
wiring I1s correct.

6. All cable shields are properly grounded.

7. Device is programmed as desired. Record this
information for future reference.

8. Optional sensor accessories (dust/splash guards,
sample draw devices, etc.) are installed, clean,
and in good condition.

9. Plug-in electronic module is properly installed.

10. Cover is tightly installed.

11. Response equipment is operational.

Proceed to System Startup and Calibration.

TYPICAL SYSTEM APPLICATION

Figures 9 and 10 illustrate typical systems and are
intended 1o serve as examples conly. For assistance
in adapting a system 10 your individual requirements,
contact the Field Support Greup at Detector
Electronics.

Section 1l
System Startup

STARTUP PROCEDURE

1. Output loads that are normally actuated by the
gas detection system should be secured (remove
power from all output devices) to prevent unde-
sired activation.

2. Be sure that all external wiring has been installed
properly and that the sensor has been connected
properly. Also be sure that the electronic module
has been properly plugged into the connector
inside the enclosure.

3. Apply power to the system.

NOTE

The U8700H has been designed to “wait” for
approximately 45 seconds before beginning nor-
mal operation when power is applied to the sys-
tem. During this time the outputs are inhibited,
the FAULT LED is ifluminated, and the current
output indicates a fault condition. This delay
allows time for the sensor output to stabilize
before normal operation is begun.

4. Check for correct setting of the alarm setpoints
and calibration gas concentraticn (see “Setpoint
Adjustment" section of this manual}.

NOTE
Upon power-up of the system, initialization tests
are automatically performed lo ensure proper
operation of the microprocessor and operating
program. If a problem is detected, the FAULT
LED flashes and “F9" is dispiayed on the digital
display. Some types of initialization failures can
be corrected by momentarily pressing the reset
(MODE SELECT) button on the side of the con-
trofler. If the “F9" fault persists, the controlier
must be returned fo the factory for repair. if the
probiem is corrected, normal system operation is
restored. However, reseiting the U8700H while
a "Fo9” fault is occurring causes a loss of all fieid



programmed information (coniroller reverts io
factory default values where applicable). A com-
plete reprogramming and recalibration MUST be
performed to ensure proper operation.

5. Perform the calibration procedure.

6. Remove mechanical blocking devices (if used)
and restore power to the output loads.

SETPOINT ADJUSTMENT

The alarm setpoints are adjustable from 5 to 40% LLFL
for the low alarm and from 10 to §0% LFL for the high
alarm. The calibration gas concentration is
adjustable from 30 to 39% LFL. To check the set-
point levels, use the “Setpoint Display Mode”
described below. To change the setpoint or calibra-
tion gas values, use the "Setpoint Adjustment
Procedure.”

SETPOINT DISPLAY MODE

1. To enter the Setpoint Display mode, press and
hold the MODE SELECT button until the LOW LED
begins to blink (approximately 1.5 seconds).
Release the MODE SELECT button. The low set-
point will be shown for two seconds on the digital
display.

NOTE

The MODE SELECT button should be released
as soon as the transmitier has entered the
Setpoint Display mode (after 1.5 seconds). If the
button is still depressed at the end of the
Setpoint Display mode (7.5 seconds), the trans-
mitter will automatically enter the Calibrate
mode. If the operator is not prepared to perform
a calibration, a calibration fauft will occur (after
10 minutes).

2. At the end of the two second interval, the LOW
LED goes out, the HIGH LED begins to blink, and
the digital display shows the high setpoint.

3. Two seconds later the HIGH LED goes out and
the CAL LED blinks. The digital display now
shows the programmed calibration gas concen-
tration.

4, After displaying the calibration gas concentration
for two seconds, the transmitter automatically
leaves the Setpoint Display mcde and returns to
the Normal opéerating mode,

5. If adjustments to the setpoints are required, per-
form the Setpoint Adjustment procedure. When
the setpoint levels are acceptable, record this
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information for future reference and begin the
Calibration procedure.

SETPOINT ADJUSTMENT PROCEDURE

1.

Determing the reguired alarm setpoint levels and
calibration gas cencantration. If the system will
be used to detect a gas other than the type being
used for calibration, a conversion (“K”} factor
must be used to determine the correct value 1o
be programmed into the microprocesscr in step 5
below. Refer to the “Calibration™ section of this
manual for details.

Remove the cover from the transmitter housing.

CAUTION
The area must be declassified when the cover is
removed with power appfied.

Momentarily depress either of the two SETFOINT
buttons. The % LFL display indicates the low set-
point and the LOW LED blinks. Fress the appro-
priate SETFQINT button to either increase or
dscrease the low setpoint level.

When no changes to the setpoint level have been
made for 5 seconds, the LOW LED gces out, the
HIGH LED blinks, and the digital disptay shows
the high setpoint. Press the appropriate SET-
POINT button to obtain the desired reading on the
digital display.

When no changes have been made for 5 sec-
onds, the HIGH LED goes out, the CAL LED
blinks, and the % LFL display indicates the cali-
bration gas concentration. Press the appropriate
SETPOINT button to change the calibration gas
concentration as required.

When no changes have been made for 5 sec-
onds, the system automatically returns to the
Normzl operating mode.

Place the cover back on the housing.

Record the new setpoint levels for fulure refer-
ence.

NOTE

The alarm setpoints, calibration gas concentra-
tion, and calibration data are stored in non-
vofatile memory and are retained in the event of
a power loss. However, if power is interrupted
while performing the Setpoint Adjustment or
Calibration procedure, the entire procedure must
be repeated when power is restored.
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CALIBRATION

Various factors affect the time interval between peri-
odic calibrations (typically 30, 60, or 90 day intervals,
depending on the conditions). Since each applica-
tion is different, the length cf time between regularly
scheduled calibrations can vary from one instailation
to the next. In general, the more frequently a system
is checked, the greater the reliability. The detector
must be calibrated:

—Before a new system is initially put into service
—If the sensor is replaced
—If the plug-in electronic module is replaced

—If the sensor is exposed to a high level of com-
bustible gas.

CAUTION
Exposure te a high level of gas can have an
adverse effect on the sensitivity of the sensing
element. If the leve! of gas at the sensor should
reach 100% LFL, it is important that it be tested
and recalibrated if required. In some cases, it
may be necessary to replace the sensor.

If an over-range condition should occur, the digi-
tal display flashes “69” and laiches on until reset.
The user must exercise caution if an over-range
reading is indicated, since a highly explosive
condition could exist. The hazardous area
should be checked with a portable detection
instrument to determine the actual level of com-
bustible gas present.

For best calibration results, allow a new sensor to
operate for several hours to ensure a stable output
belore performing calibration. For the highest degree
of accuracy, perform a second calibration after 24
hours.

When a sensor is exposed tc a different or new envi-
ronment, calibration should be checked frequently to
determine the proper interval between calibrations,

NOTE
Under ideal conditions, some systems can go for
extended periods of time without a serious loss
of sensitivity. However, it must be nated that
only during calibration can the system be tested
fo assure total function. Loss of sensitivity can
be caused by various factors. One common
cause is by clogging of the sintered metal filter
by water, dirt, ofl, paint, etc. Problems of this
nature are capable of totally incapacilating the
sensor, but it is onfy during calibration that the
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problem will be discovered. To assure the great-
est level of reliability, calibration should be per-
formed at regularly scheduled intervals.

Before performing calibration, the operator should
also examine the sintered metal filter of the sensor
{flame arrestor) to be sure that it is not missing or
damaged. If the filter is defective or missing, the sen-
sor must not be operated, since the exposed sensing
element can act as an ignition source. [t should aiso
be noted that a dirty cover can significantly reduce
the sensitivity of the sensor.

NOTE
The use of a Det-Tronics calibration kit is recom-
mended to ensure accurate calibration.

CALIBRATION FACTORZ

The sensitivity of the sensor to different types of
gases can vary considerably. To assure accuracy, it
is recommended that calibration be performed using
a gas/air mixture of the gas that is intended to be
detected. If several different combustible gases can
be present, calibrate to the least detectable gas.

If a calibration mixture of the gas ta be detected is not
available, the system can be calibrated using a stan-
dard calibration gas and an appropriate "K" factor.
The *K" factor is used to calculate the calibration gas
setting that is entered into the microprocessar in
place of the standard calibration gas % LFL concen-
tration (typically 50% LFL). The "K” factor represents
the relationship between the gas to be detected and
the gas type to be used for calibration. A “K" factor
value of “1" is optimumn.

To calculate the calibration gas setling that will be
programmed into the microprocessor, use the follow-
ing formula.

S=CxK

S = Calibration gas setling
C = LFL percentage of gas being used
K = Calibration facior

For example, assume that 50% LFL methane will be
used for calibrating a system that will detect a gas
with a “K" factor of 1.2. Using the above formula,
50% {C) is multiplied by 1.2 (K) to arrive at a calibra-
tion gas setting of 60% (S). The value "60" must then
be entered when programming the U8700H for the
calibration gas.

2 Calibration factors are not verified by FMRC.




IMPORTANT

Accurate caiibration depends on the use of the
correct K factor. The process of determining the
correct K factor involves considering the type
and LFL percentage of the calibration gas being
used, as weil as the type of gas lo be delected.
in addition, since K facfors can vary from one
sensor mode! to the next, the lype of sensor
must also be considered. Contact Detector
Electronics to determine or verify the correct K
factor to be used. If a K factor for a specific com-
pound is not available, a K factor can be estab-
lished using a sample of the material to be
detected. Contact the factory for details.

Calibrate the system using the following procedure.
CALIBRATION PROCEDURE

1. Be certain that the transmitter is correctly pro-
grammed for the LFL percentage of the gas/air
mixture being used for calibration. (See “Setpoint
Adjustment” section.) Reprogram the transmitter
if required. Failure to do so will greatly impair
system response.

NCTE
if a dust cover or splash shield is used, it should
be checked to ensure that it is not dirty or
plugged. A plugged dust cover can restrict the
flow of gas fo the sensing elemeant, seriously
reducing its effectiveness. For optimum perfor-
mance, sensor covers/iiters should be replaced
al each calibration to ensure that they have not
been degraded or plugged.

2. Be sure that only clean air (0% LFL) is present at
the sensor. (The microprocessor begins taking
Zero readings immediately upon entering the
Calibrate mode.) If the pessibility of background
gases exists, purge the sensor with clean air to
assure accurate calibration.

NOTE
The practice of placing your hand over the sen-
sor during the zero portion of the calibration pro-
cedure is not recommended.

3. Degress and hold the MODE SELECT button until
the CAL LED is illuminated and the % LFL display
starts to blink (approximately 7.5 seconds).

4. When the Zero calculaticns are complete (30 sec-

onds minimum}, the % LFL display stops blinking
and reads "00.”

5. Apply the calibration gas. The digital display
slarts to blink, and the value indicated on the %
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LFL display rises. {(Be sure that the pressure
gauge on the calibration gas bottle indicates that
there is enough gas in the tank to complete the
calibration.)

When the microprocessor has completed the
Span adjustments (30 seconds minimum), the %
LFL display stops blinking. The LFL percentage
of the calibration gas is shown on the display.

7. Remove the calibration gas. When the gas level
falls to 3% LFL below the lowest alarm setpaint,
the transmitter automatically exits the Calibrate
mode. All outputs and indicators return 16 normal
operation.

If the operator fails to compiete the calibration proce-
dure or if the sensitivity of the sensor has deteriorated
to the extent that calibration cannot be successfully
completed, a calibration fault {*F2" status) wili be
generated and the transmitter will automatically revert
back to the former calibration settings (after 10 min-
utes). If a successful calibration cannot be accom-
plished, replace the sensor and recalibrate.

When the sensing element is approaching the end of
its useful life, an "F1” status (end of life) is displayed
during the Calibrate mode. This does not indicate a
system malfunction, but is intended simply t0 make
the operator aware of this condition. A successful
calibration can still be performed. The “F1" is flashed
on the % LFL display for one out of every five sec-
onds during the time that the calibration gas is
removed and the gas leve: indicated on the digital
display returns to zero. The *F1” is no longer dis-
played after the system leaves the Calibrate mode.

Caentrollers or other eguipment used in conjunction
with the U8700 should be calibrated following the
manufacturer's recommendations.

CURRENT OUTPUT CALIBRATION

The 4 to 20 ma output is calibrated at the factory to
provide a degree of accuracy that is satistactory for
most applications. However, the highest level of
accuracy can be obtained by performing the follow-
ing procedure.

1. A dc current meter capable of measuring 4 to 20
ma must be connected t¢ the current loop output.
This can be accomplished by connecting a dc
ammeter in series with the load or by connecting
a digital dc voltmeter across a known lcad resis-
tance and calculating the current flow using the
formula:

| = voltage/load resistance.
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2. Remove the cover from the transmitter housing.

CAUTION
The area must be de-classified when the cover is
removed with power applied.

3. Depress and hold either SETPOINT button, then
momentarily press the MODE SELECT button.
Release both buttons. The LOW LED should flash
slowly and the % LFL display will indicate a refer-
ence number between 1 and 92. This number is
a reference only and can be ignored by the oper-
ator, however, the flashing LOW LED indicates
that the system is now generating a 4 ma output.

4. Press the appropriate SETPOINT button 1o obtain
a 4 ma reading on the meter.

5. When no adjustments have been made for 5 sec-
onds, the transmitter automatically switches to a
20 ma output. This is indicated by a flashing
HIGH LED. Press the appropriate SETPOINT but-
ton to obtain a 20 ma reading,

6. When no changes have been made for 5 sec-
onds, the system automatically returns to the
Mormal operating mode and saves the data in
nen-volatile memory.

7. Place the cover back on the housing.

8. Remave the meter from the system output.

Section IV
System Maintenance

ROUTINE MAINTENANCE

The gas detection systemn requires virtually no routing
maintenance, except for periodic checks to assure
proper system function and calibration. The frequen-
¢y of these checks is determined by the requirements
of the particular installation.

MANUAL CHECK OF OUTPUT DEVICES

Fault circuitry in the U8700H continuously monitors for
an open sensing element, excessive negalive zero
drift, open or shorted sensor wiring, and various other
problems that could prevent proper response to a
dangerous level of gas. It does not, howsver, monitor
external eguipment that is activated by the outputs. it
is imporiant that these devices be checked initially
when the system is installed, as well as periodically
during the ongoing maintenance program.

CHECKOUT IN NORMAL MODE

The system should be checksd pericdically in the
Normal mode to ensure that those items not checked
by the diagnostic circuitry are functioning properly.

CAUTION
Be sure to secure all output devices that are
acluated by the system to prevent unwanted acti-
vation of this equipment, and remember to place
these same oulput devices back into service
when the checkout is complete.

A rubber O-ring is used to ensure that the enclosure
cover will seal tightly and provide protection against
water ingress. Periodically the enclosure should be
opened and the O-ring should be inspected for
breaks, cracks, and dryness. To test the ring, remcve
it from the enclosure and stretch it slightly. If cracks
are visible, it should be replaced. If it feels dry, a thin
coating of lubricant should be applied. When re-
installing the ring, be sure that it is properly seated in
the groove on the housing. (Do not install the O-ring
in the thread relief groove, which is located above the
O-ring groove.) [t is imperative that this O-ring be
properly installed and in gocd condition.  Failure to
properly maintain it can allow water to enter the enclo-
sure and cause premature failure. A coating of lubri-
cant should also be applied to the threads on the
cover before re-assembling the enclosure.  This will
both Iubricate the threads and help to prevent mois-
ture from entering the enclosure.

CAUTION

The O-ring should be lubricated with the same
sificone free polyalphaolefin grease that is rec-
ommended for fubricating the sensar threads.
{Refer to the “Crdering Information” section of
this manual for part number,) The use of other
lubricants is not recommended, since some
matariais can adversely affect the performance
of the catalytic sensing element. Under no cir-
cumstances should a fubricant or compound
conlaining silicone be used.

A test form is supplied in this manual for recording
maintenance perfermed on the system.

TROUBLESHOOTING

Table 4 is intended to serve as an aid in locating the
cause of a system malfunction.

NOTE
Record all faulis on the Faulf Record Sheet
supplied with this manual.



Table 4—Troubleshooting Guide

Problem Possible Cause
No indicators 1. Wiring to exiernal power
on faceplate source.

are illuminated. 2. input power failure.

Blank display, 1. Warmup period after
FAULT LED on powerup (45 seconds).

2. If condition exists after
warmup, remove power,
then power up again. If
problem still exists replace
electronic module.

F1 Status 1. A successiul calibration
has been completed, how-
ever, the sensor is near
the end of its useful life.

F2 Status 1. Sensor is defective or out
af tolerance and must be
replaced.

2. Detector was placed in
Calibrate mode, but the
calibration procedure was
not completed.

F3 Status 1. Excessive zero drift —

recalibrate detector.

F4 Status 1. Detector wiring fault.

2. Faulty sensor.

3. Bridge/amplifier circuit fail-
ure.

F5 Status 1. Internal opearating voltage
out of tolerance.

2. Input voltage low.

F9 Status 1. Microprocessor failure or

other failure detected dur-
ing powerup.

LOSS OF SENSOR SENSITIVITY

There are a variely of factors that can cause a
decrease in the sensitivity of catalytic type com-
bustibie gas sensors. Interfering or contaminating
substances that can adversely affect the response of
the sensor to combustible gases are as follows:
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A, Materials that can clog the pores of the sintered
metal flame arrestor and reduce the gas diffusion
rate to the sensor are:

1.

Dirt and oil.

A dust cover shouid be installed to protect
the flame arrestor whenever these conditions
exist.

The dust cover can be cleaned as part of rou-
tine maintenance. This can be accomplished
using an organic solvent and an ultrasonic
bath.

Corrosive products.

This cccurs when substances such as Clo or
HCI are present. A dust cover provides some
protection. The dust cover should be
replaced as part of routine maintenance.

Flame arrestor clogged as a result of painting
or house cleaning.

The routine maintenance procedure should
include covering the sensor with a plastic bag
when painting or cleaning. The bag should be
removed as soon as possible when the pro-
cedure is complete.

Polymer formation in the flame arrestor.
This can occur where monomer vapors like

1-3 butadiene, styrene, isoprene, etc. are
present

B. Substances that cover or tie up the active sites on
the catalytic surface of the active sensing ele-
ment.

This occurs in the presence of volatile metal
organics, gases, or vapors of hydrides, and
volatile compounds containing phosphorous,
boron, silicone, etc.

Examples:

RTV silicone sealants
Silicone oils and greases
Tetrasthyl lead
Phosphine

Oiborane

Silane

Trimethyl chlorsilane
Hydrogen fluoride

Boron trifluoride
Phosphate esters

95-8390



Significantly longer sensor life can be obtained by
using the Det-Tronics poison resistant sensar.3

Materials that remove the catalytic metals from
the active element of the sensor.

Some substances react with the catalylic metal
forming a volatile compound. This erodes the
metal from the surface. With sufficient exposure,
most cr all of the metal catalyst can be removed
from the surface of the active element of the sen-
SOf.

Halogens and compounds containing halogen
are materials of this nature,

Examples:

Chlarine

Bromine

lodine

Hydrogen Chioride, Bromide or
lodide

Organic halides:
Trichloroethylene
Dichlarobenzene
Yinyl chicride
Freons
Halon 1301
{Bromotrifluoromethane}

A brief exposure to cne of these materials can
temporarily increase the sensitivity of the sensor.
This results because the surface ¢f the aclive ele-
ment is increased due io etching. Frolonged
exposure continues the etching process until the
sensitivity of the sensar is degraded, resulting in
shortened sensor life.

Significantly longer sensor life can be obtained by
using the Det-Tronics poison resistant senscr.4

Exposure to high concentrations of combustible
gases,

Exposure of the sensor to high concentrations of
combustible gases for extended periods of time
can introduce stress to the sensing element and
seriously affect its performance. After exposure
tc a high concentraticn of combustible gas, recal-
ibration should be performed and, if necessary,
the sensor should be replaced.

The degree of damage to the sensor is deter-
mined by a combination of the type of contami-
nant, its concentration in the atmosphere, and the
length of time the sensor is exposed. When a
sensor has been exposed tc a conlaminant or a
high level of combustible gas, it should be cali-
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brated at the time, followed by an additional cali-
bration a few days later to determine whether a
significant shift in sensitivity has occurred.

REPLACEMENT PARTS

The UB700H is not designed to be repaired by the
customer in the field. If a problem should develop,
first carefully check for proper wiring, programming
and calibration. if it is determined that the problem is
caused by a defect within the plug-in electronic mod-
ule, the module must be returned to the factory for
repair.
NOTE

When repiacing the module, be sure that the part

number and jumpers of the replacement are the

same as the original. Always remove power

before removing or plugging in the module.

The sensing element is mounted in a sealed housing
and is not intended to be repaired. When calibration
can no longer be properly performed, the sensor
must be replaced. The frequency of replacement will
be determined by the amount and type of contamina-
tion present at the particular installation.

An adequate supply of spare sensors should be kept
on hand for field replacement. For maximum protec-
tion against contamination and ceterioration of the
sensing element, the sensor should not be removed
from the original protective packaging until the time of
installation.

Refer to the “Wiring” procedure in the “Installation”
section of this manual when replacing the sensor or
electronic module,

Always calibrate after replacing either the electronic
module or the sensor.

Refer to the "Ordering Information” secticn of this
manual for a list of part numbers.

DEVICE REPAIR AND RETURN

Prior to returning devices or components, contact the
nearest local Detector Electronics office so that an
RMI (Return Material Identification) number can be
assigned. A written statement describing the mal-
function must accompany the returned device or
component to expedite finding the cause of the fail-
ure, thereby reducing the time and cost of the repair.

3FMRC has verified poison resistance in 1.0 g silicone in
1.0 L of air for 30 minutes.

4Halogen resistance not verified by FMRC.

£
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Pack the unit or componrent properly. Use sufficient
packing material in addition to an anti-static bag or
aluminum-backed cardboard as protection from elec-
trostatic discharge.

Return all equipment transportation prepaid to the
Minneapglis location.

Detector Electronics Corparation

6901 West 110th Street

Minneapolis, Minnesota 55438 USA
Telephone (612) 941-5665 or (800} 765-FIRE
Telex 6879043 DETEL UW

Cable DETRONICS

Facsimile {(612) 829-8750

Detector Electronics Corporation
Suite 106

19925 Stevens Creek Boulevard
Cupertino, California 95014 USA
Telephone (408) 973-7812
Facsimile (408) 973-7256

Voice Mail Box Number: 930

Detector Electronics Corporation
466 Conchester Highway

Aston. Pennsylvania 19014 USA
Teleghone (610) 427-5593
Facsimile {610) 485-2078

Detector Electronics Corporation
3000 Wilcrest

Suite 145

Houston, Texas 77042 LSA
Telephone (713) 782-2172
Facsimile (713) 782-4287

Detectcr Electronics {UK) Limited
Riverside Park, Poyle Road
Colnbrock

Slough. Berkshire

SL3 CHB

ENGLAND

Telephone 01753 683059

Telex 843124 GRAVIN G
Facsimile 01753 684540

Det-Tronics Deutschland
Deugra GmbH

Postfach 1457
Harkortstrasse 3

D-4030 Ratingen 1
GERMANY

Telephone 49 2102 4050
Direct 49 2102 405152
Facsimile 49 2102 405109
Telex 8589029
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Det-Tronics France

La Valetie

Rue du Cimetiere

78790 Septeuil

FRANCE

Telephone 33 1 3497 0650
Facsimile 33 1 3497 0648

Detector Electronics

C/O Polydrill Engineers, Pvt., Ltd.
Veers Desai Road, Andheri (West}
Bombay 400 053

INDIA

Telephone (91) 22 632 2374
Facsimile (91) 22 632 2374 (Dial)

Detector Electronics Southern Europe

Ciodue - FSI

Via Slephenson 43/A

20157 Milano

ITALY

Telephcne (39) 2 33 2006 35
Facsimile (39) 23900 11 93

Det-Tronics Scandinavia AB
Costerweg 5

P O Box 46

6700 AA Wageningen

THE NETHERLANDS
Telephone 31 8370 97625
Facsimile 31 8370 27308

FSI Moscow

Flat 25

Leninsky

Pr37A

Moscow 117334
RUSSIA

Det-Tronics Scandinavia AB
Box 81

3-260 83 Vejbystrand
SWEDEN

Telephone 431-53002/53240
Facsimile 431-52236

Detector Electronics Corporation
C/O Walter Kidde Aerospace
143 Cecil Strest

#15-C1 G. B. Building
SINGAPORE 0106

Telephone (65) 220-1355
Facsimile (65) 226-16305

95-8390



Det-Tronics Middle East
P O Box 44026

Abu Dhabi

UAE.

Telephone 971 2 313304
Facsimile 971 2 383248

ORDERING INFORMATION

The sensor must be ordered separately from the
WB700H. Sensors and plug-in electronic modules are
not interchangeable with all U8700 models. When
ordering replacements, carefully check the part num-
ber on the device being replaced as well as the num-
ber of the US700H with which it will be used to assure
compatibility. When replacing a field programmable
electronic module, program the new module the same
as the old to assure proper system operation. When
ordering please specify: U8700H Unitized Com-
bustible Gas Transmitter/Controller

U8Y00H  Without relays
U8700H With programmable SPST relays. Relays
are standard on models approved by
FMRC.
Conduit Entry Size
— 3/4 inch NPT
— 20 0r 25 mm
Enclosure Material
— Aluminum
— 316 Stainless Steel

COMBUSTIBLE GAS SENSORS

Part Number
226530-003

Description
Poison resistant sensor, Aluminum
housing
FPoison resistant sensor, Stainless
Steel housing

226531-003

226931-005 High temperature sensor, Aluminum
housing
226931-006 High temperature sensor, Stainless
Steel housing
NOTE
FMRC approval covers only UB700H

Transmitter, poison resistant sensors, and cali-
bration kits with standard calibration cup.

ACCESSORIES

Part Number
005003-001
226365-006
226349-001
225312001
226190-001
226354-001
225775-001

226053-001

226846-001
000507-005

000507-006

005236-001

Description
Silicone Free Greaase
Sensor Separation Kit
Senscr Rain Shield
Sensor Dust Cover {Stainless Steel)
Sensor Dust Cover {Porex)
Splash Guard
Sample Draw Assembly (one “T" fit-
ting)
Sample Draw Assembly (two "T" fit-
tings)
Duct Mount Assembly
Open Frame Power Supply - 24 vdc
at 3.6 amperes
Open Frame Power Supply - 24 vdc
at 12 amperes
W4810 Power Supply (24 vdc) mount-
ed in an explosion-proof enclosure

CALIBRATION KITS

Part Number Gas
225130-001 Methane (50% LFL)
225130-002 Ethane (50% LFL)
225130-003 Ethylene {50% LFL)
225130-004 Propane (50% LFL)
225130-005 Hydrogen (50% LFL)
225130-006 Methane (20% LFL)
225130-007 Methane (25% LFL})
225130-008 Methane (35% LFL)
REPLACEMENT CYLINDERS

Part Number Gas
226166-001 Methane (50% LFL)
226166-002 Ethane (50% LFL)
226166-003 Ethylene (50% LFL)
226166-004  Propane (50% LFL)
226166-005 Hydrogen (50% LFL)
226166-006  Air (0% LFL)
226166-007 Methane (20% LFL)
226166-008 Methane (25% LFL)
226166-009 Methans (35% LFL)



REPLACEMENT PARTS FOR CALIBRATION KIT

Part Number Description

162552-001 Regulator

101678-007 3 foot hose

004976-001 Standard calibration cup

225777-001 Modified calibration cup (for sensor
separation)

REPLACEMENT PARTS FOR U8700H

107427033 O-ring for U8700H enclosure
004224-006 Electronic Module

For assistance in ordering a system to fit your appli-
cation, please ccntact your local Detector Electronics
representative or.

Detsctcr Electronics Corporation

6901 West 110th Street

Minneapolis, Minnesota 55438 USA
Telephone {(612) 241-5665 or (800} 765-FIRE
Telex 6879043 DETEL UW

Cable Detronics

Facsimile (612) 829-8750
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