4 \WARRANTY

Limited Warranty

1. LimitedWarranty. Manning Systems,
Inc. (“Manning”) warrants to the original
purchaser and/or ultimate customer (“Pur-
chaser”) of Manning’ sProducts (“ Product”)
that if any part thereof provesto be defective
in material or workmanship within eighteen
(18) months of the date of shipment by
Manning or twelve (12) months from the
date of first use by the purchaser, whichever
comes first, such defective part will be re-
paired or replaced, free of charge, at
Manning's discretion if shipped prepaid to
Manningat 11511 W. 83rd Terrace, Lenexa,
Kansas66214, inapackageequal toorinthe
original container. The Product will be
returned freight prepaid and repaired or re-
placedif itisdetermined by Manningthat the
partfailed duetodefectivematerial sor work-
manship. The repair or replacement of any
such defective part shall be Manning’s sole
and exclusive responsibility and liability
under this limited warranty.

2. Exclusions.

A. If gassensorsarepart of the Prod-
uct, thegassensor iscovered by atwelve(12)
month limited warranty of themanufacturer.

B. If gassensorsare covered by this
limited warranty, the gas sensor is subject to
inspection by Manning for extended expo-
sure to excessive gas concentrations if a
claim by the Purchaser is made under this
limited warranty. Should such inspection
indicate that the gas sensor has been ex-
pended rather than failed prematurely, this
limited warranty shall not apply to the Prod-
uct.

C. This limited warranty does not
cover consumabl eitems, such asbatteries, or
items subject to wear or periodic replace-
ment, including lamps, fuses, valves, vanes,
sensor elements, cartridges, or filter ele-
ments.

3.  WarrantyLimitation and Exclusion.
Manning will have no further obligation

under this limited warranty. All warranty
obligationsof Manning areextinguishableif
the Product has been subject to abuse, mis-
use, negligence, or accident or if the Pur-
chaser failsto perform any of the duties set
forth in thislimited warranty or if the Prod-
uct hasnot been operatedin accordancewith
instructions, or if the Product serial number
has been removed or altered.

4. Disclaimer of Unstated Warranties.
THE WARRANTY PRINTED ABOVEIS
THE ONLY WARRANTY APPLICABLE
TO THIS PURCHASE. ALL OTHER
WARRANTIES, EXPRESSORIMPLIED,
INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MER-
CHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE ARE HEREBY
DISCLAIMED.

5. Limitation of Liability. IT IS UN-
DERSTOOD AND AGREED THAT
MANNING' SLIABILITY,WHETHERIN
CONTRACT, IN TORT, UNDER ANY
WARRANTY,INNEGLIGENCEOROTH-
ERWISE SHALL NOT EXCEED THE
AMOUNT OF THE PURCHASE PRICE
PAID BY THE PURCHASER FOR THE
PRODUCT AND UNDER NO CIRCUM-
STANCES SHALL MANNING BE LI-
ABLE FOR SPECIAL, INDIRECT, OR
CONSEQUENTIAL DAMAGES. THE
PRICE STATED FOR THE PRODUCT IS
A CONSIDERATION LIMITING
MANNING' SLIABILITY. NOACTION,
REGARDLESSOFFORM, ARISINGOUT
OF THETRANSACTIONSUNDERTHIS
WARRANTY MAY BE BROUGHT BY
THE PURCHASER MORE THAN ONE
YEAR AFTER THE CAUSE OF ACTION
HAS OCCURRED.

Mann-ngﬂu

Systems, Inc.
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1 SeENnsoOr DESCRIPTION

Introduction

This manual has been prepared to help
in the use of the Manning Systems portable
Model EC-P1 (Electrochemical-Portable)
Sensor.

This manual must be carefully fol-
lowed by all individuals who have or will
havetheresponsibility for usingor servic-
ing the sensor. If in doubt about a proce-

dure, please contact Manning Systems, Inc.
before proceeding.

E System Description

TheModel EC-Plisaportable, battery
operated instrument for the measurement of
gas concentrations in ambient air. Figure 1
showsthe operating control s and features of
the Model EC-P1.
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Figure 1: Operating controlsand features of the Model EC-P1
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will takeupto six hoursof charging for arun-
down unit to turn on.

« Detector does not respond to the
target gas: Verify the proper flow rateusing
thesuppliedflowmeter. Performcalibration.
If sensor won't calibrate, the cell may be
depleted. Contact Manning Systemsfor ser-
vice.

* PUMP OUT a@arm: This condition
isusually caused by amotor failure. Plugthe
charger into the unit and see of the motor
starts. If not, contact Manning Systems for
service.

¢ High reading, won't clear: When
the sensor is exposed to very high gas con-
centrations, it takesarelatively long timefor
thesensor to clear. Leavetheunit runningin
aclean environment for afew hoursto clear
the sensor. If it doesn’t clear after six hours,
thesensor may havebeen damaged. Contact
Manning Systems for service.

« Noflow: If pumpisrunning, check
the filter assembly and replace the filter if
clogged. This condition can also be caused
by drawing water through the wand directly
intothe pump. Allow theunit to run continu-

ously in adry environment for one hour.

Gases/Ranges Availablein the EC-P1
Gas Standard Range Resolution Alternate Range
Ammonia 0-500 ppm 1 ppm 0-200 ppm
Arsine 0-1000 ppb 1 ppb 0-10 ppm
Bromine 0-2 ppm 0.01 ppm 0-100 ppm
Carbon Monoxide 0-200 ppm 1 ppm 0-1000 ppm
Chlorine 0-10 ppm 0.1 ppm 0-100 ppm
Chlorine Dioxide 0-2 ppm 0.01 ppm 0-100 ppm
Diborane 0-1000 ppb 1 ppb 0-10 ppm
Fluorine 0-2 ppm 0.01 ppm 0-100 ppm
Germane 0-1000 ppb 1 ppb 0-10 ppm
Hydrogen 0-2000 ppm 10ppm 0-4 %
Hydrogen Chloride 0-20 ppm 0.1 ppm 0-100 ppm
Hydrogen Cyanide 0-20 ppm 0.1 ppm 0-100 ppm
Hydrogen Fluoride 0-20 ppm 0.1 ppm 0-100 ppm
Hydrogen Selenide 0-1000 ppb 1 ppb 0-10 ppm
Hydrogen Sulfide 0-50 ppm 1 ppm 0-500 ppm
Nitric Oxide 0-200 ppm 1 ppm 0-500 ppm
Nitrogen Dioxide 0-20 ppm 0.1 ppm 0-500 ppm
Oxygen 0-25% 0.1% 0-5%
Ozone 0-2 ppm 0.01 ppm 0-100 ppm
Phosgene 0-2 ppm 0.01 ppm 0-100 ppm
Phosphine 0-1000 ppb 1 ppb 0-10 ppm
Silane 0-10 ppm 0.1 ppm 0-100 ppm
Sulfur Dioxide 0-20 ppm 0.1 ppm 0-200 ppm
ppm = parts per million, ppb = parts per billion
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2 OperaTION (CoNT' D)

thewallsof thetubing can potentially absorb
thetarget gas. Todry, allow theunit to pump
dry, ambient air for 15 minutes.

E Response and Recov-
ery Time

Under normal conditions, the instru-
ment will reach 90% of final value within
two minutes. Thisis dependent on concen-
tration and temperature.

Recovery time for the sensor depends
on duration and concentration of exposure.
Short exposures of concentrations at the
lower end of the target gas range (alist of
gasesand rangesappearson page7) resultin
rapid recovery. Long exposures to levels
above the middle of the target gas range or
short exposures to levels exceeding the tar-
get gas range can extend recovery times to
hours. Repeated exposures abovethetarget
gasrange will reduce sensor life and should
be avoided.

Interferences

The EC-P1is specific to thetarget gas,
but some other gases can affect the reading.
For example, phosphene, methyl mercaptan,
hydrogen, bromine, ozone, fluorine, chlo-
rine, and nitrogen dioxide can all impact the
sensor reading. If you suspect an interfer-
ence gas, contact Manning Systems for de-
tailed information for your sensor

Alarm Functions

The EC-P1 provides both visible and
audible gas concentration alarms. Two lev-
els are provided, with adjustable set points
for each alarm.

When the gas concentration exceeds
the warning set point, the LCD display will

flash “WARNING" and the audible beeper
will sound intermittently. If the alarm set
point is exceeded, the display will flash
“ALARM” andtheaudiblebeeper will sound
continuously.

Set Point Adjustment

The Warning and Alarm set points are
adjusted using potentiometersinsidethe in-
strument. Remove the front panel to gain
access. Figure 2 showsthelocation of these
pots. The following steps detail the adjust-
ment of set points:
1.  With the unit turned off, press and
hold the instrument switch for 10 seconds.
When the LCD reads CAL/MODE, release
theswitch. Thedisplay will read XXX PPM/
WARN SP. XXX indicates the current
Warning set point.
2. Usethe potentiometer marked WARN-
ING to adjust to the desired value. To
disabletheaarm, turn down the pot until the
display reads " OFF.”
3. Pressandreleasetheinstrument switch
and the display will read XXX PPM/ALARM
SP. This is the set point for the aarm
function.
4. Usethepotentiometer marked ALARM
to adjust to the desired value. Turn downto
“OFF’ to disable the alarm.
5. Pressandreleasetheinstrument switch
and the display will read XXX/CAL. Press
and hold the switch until the display reads
DONE, then release the switch for norma
operating mode.

Warning S. P. Potentiometer
//Alarm 8. P. Potentiometer

CAL

\\Span Potentiometer
Zero Potentiometer

Figure 2: Potentiometers
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Pump Out Alarm

A pump continuously delivers an air
sampl etothegassensor at approximately 0.8
LPM. Should the pump fail, the LCD will
read PUMP OUT and the audible horn will
sound intermittently.

A flowmeter isincluded to allow quick
verification of proper flow. To check flow,
turn the instrument on and connect the sam-
plingwand. Placethetip of thewandintothe
tubing adapter attached to the flowmeter.
Holdtheflowmeter vertically and verify that
theflow isabovethered mark ontheflowme-
ter. Proper flow should always be verified
before use.

Low Battery Alarm

The instrument is powered by a re-
chargeable NiCad battery contained in the
handle. Thisbattery isshippedfully charged.
However, the EC-P1 unit usesasmall amount
of power to maintain proper sensor bias, even
when the power isoff. Thiskeepstheinstru-
ment ready for use, but will discharge the
battery after about four weekswithout charg-
ing. Theinstrument should bechargingat
all timeswhen not in use.

Should the battery condition become
weak during operation, the LCD display will
indicate LOW BATT and the beeper will
sound intermittently, leaving about one hour
of operation. After alow battery condition,
place the unit on charge for 16 hours before
using again.

Cdlibration

Calibration is recommended every six
months in normal use. Span gas must be at
least one third of the high end of the target
gas.

The ZERO and SPAN potentiometers
used during calibration arelocated insidethe
detector behind the front panel (see Figure
2). Removethefour screwsin the cornersof
the front panel and remove the panel.

The calibration procedure requiresthe
use of abypassteeto allow aspan gasto be
drawn into the flow cell, and to allow span
gas to flow past the sample inlet without
creating variable pressure or dilution prob-
lems. Calibration gas cannot be fed into
the flow cell under pressure from any
outside sour ce.

ZeroCalibration

Besuretheunitisincleanair. Withthe
unit off, press and hold the switch until the
display readsCAL/MODE. Thenreleasethe
switch. The display will change to XXX
PPM/WARN SP. Pressandreleasetheswitch
twice more. The display should now read
+XXX/CAL.

After two minutes use a small screw
driver to adjust the ZERO potentiometer
until the display reads 0.

If you do not intend to span the unit,
press and hold the switch until the display
reads DONE. Release the switch and the
unitwill reverttothenormal operatingmode.

Span Calibration

Do not attempt to span the instru-
ment without certified calibration gas.

Perform a Zero Adjustment prior to
making any span adjustments.

Usingthebypassteeasshowninfigure
3, apply span gas.

After two minutes adjust the SPAN
potentiometer until the display reads the
value of the span gas.

Detector Cal Gas
Source

D
\J

\Bypass Tee

Y

To Vent

Figure3: Zero and calibra-
tion flow schematic
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2 OperaTION (CoNT’ D)

Press and hold the instrument switch
until the display reads DONE. Then release
and the unit will switch to the normal oper-
ating mode.

Manning Systemsprovidesarapidturn-
around factory calibration service. Contact
Manning Systems for details.

Mounting

A stationary mounting clip is provided
for conveniently hanging the detector while
not in use. See Figure 4.

Mount the unit in an air conditioned
office and always keep it plugged into the
charger when not in use.

3 MAINTENANCE

Charger Cable/

Mounting Clip

Customer Supplied
Screw (2 req'd})

Filter

JALAAYANANANAREAAEAAARAARTEARMRMAY

Figure 4: Wall mounting

M aintenance

It is essential that the test and calibra-
tion schedule be adhered to. Manning Sys-
temsrecommendsthefollowing maintenance
schedule:

¢ Responsetest prior to each use. Ex-
pose sensor to a sample of the target gas to
verify proper sensor responseanda armfunc-
tions.

¢ Cadlibrationshouldbeperformedwith
certified calibration gas every six months,
and all tests must be logged.

e Check filter material every six
months. Replace if dirty or moist. See
Figure 4.

Sensor Life: The electrochemical cell
is extremely reliable, but the following can
causethecell chemical sto becomedepl eted:

e aperiod of time

* exposure to high temperatures

e exposure to varying concentrations
of thetarget gas

¢ exposure to high moisture
When the cell becomes depleted, the unit
will give no indication of failure other than
that the sensor will not respond. For this
reason it is absolutely essential that these
units be exercised with a gas sample on a
regular basis.

Typical sensor lifeunder normal useis
threeyearsor more. Exposuretohighlevels
of thetarget gas or storage at high tempera-
tures will shorten this time. When the cell
becomes depleted return to Manning Sys-
tems for repair.

E Trouble Shooting

¢ The detector does not start: If the
unit has not been stored with the battery
being charged, the battery will run down in
a few weeks because the cell continuously
usessomepower. If the battery isrun down,
charge the unit for 16 hours before use. It
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Specifications:

Electrical Power: RechargeableNiCad
battery - at least 8 hoursof operation onafull
charge.

Charger: Standard 120VAC(220VAC
or auto battery adapter optional).

Display: BacklitLCD, twolineby eight
character a phanumeric.

Pump: Miniaturerotary vanetype, 800
cc/minute nominal

Electronics: Designedtointrinsicsafety
standards.

Alarms; Twoconcentrationalarms, one
pump out alarm, one low battery alarm.

Standard Accessories: Storage case,
10" extension wand, battery charger, mount-

2 OPERATION

Operating the Sensor

The EC-Plisshipped ready for use. To
power up the instrument, press and release
the switch on the handle.

When power is first applied, the LCD
display will scroll throughthreescreens. The
first indicates the range of the unit, the sec-
ond indicates the current value of the warn-
ing set point, and thethirdindicatesthevalue
of thealarm set point. After thethird screen,
the LCD display will indicate the current
target gas value.

The EC-P1 is designed to avoid acci-
dental shut-off of the power. In order to
turn the unit off, the switch must be held
down for approximately three seconds.
Release the button after the “Power Down”
message appears.

Note: Always keep it in an air condi-
tioned office and plugged into the charger
when not in use. The battery will run down
in three to four weeks if not kept in the
charger and keeping it in an air conditioned
office will extend sensor life.

ing hook, flow meter, and bag of filter mate-
rial.
Optional Accessories:
e Cadlibration Tee
¢ Auto Charger
Sensor Type: Target gas selective
electrochemical cell
Accuracy: +/- 3% of full scale
Resolution: 1 ppm
Linearity: +/- 2%
Operating Ambient Temperature
range: 0° Fto120°F
StorageTemper atur e: -40°Fto 140°F,
recommend cool environment (50-75°F).
Weight: 2 pounds
Dimensions. Approx 3" x 4” x 8"

An LED indicator near the bottom of
thedetector handle providesavisual confir-
mation that the unit is charging.

E Response Test

Prior to use, the unit should first be
tested for proper response. With the detec-
tor operating, the Portable EC Sensor should
beexposedtoasampleof thetarget gas. The
display should show an increasing concen-
tration. If not, donot useit for field measure-
ments.

Sample Inlet Port

The Model EC-P1 is shipped with a
short inlet fitting connected to the sample
inlet port. A flexible extension wand issup-
plied in the kit.

When using the extension wand, the
internal wallsmust bekept dry. Water on
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