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GENERAL DESCRIPTION

INTROPRBUCTION

The Teledvne Analvtical Instruments
{TAIY Series 317 Trace Oxvgen Ana-
lvzer uses a unigue Micro-Fuel Cell
to measure the concentration of
oxveen in a gas stream. The cell
has an absclute zero and produces a
linear output from the low parts per
mitlion {(ppm) level through the
percent ranges and, therefore,
reguires no zero gas. When coupled
with & "state of the art" tfwo stage
amplifier system that incorporates
operational amplifiers, the cell
provides linear trace oxygen analy-
sis in the standard ranges of 0-10,
0-100, 0-1000, and 0-10,000 ppm.
The cell is specific for oxvgen and
is not influenced by sample flow
rate or the presence of hydrocarbons
or halogenated hvdrocarhbons. The
instrument mav be calibrated with
air {eliminating the need for certi-
fied trace oxvgen calibration
gases).

Main Features

Maintenance-Free Sensor. Teledvne's
Micro-Fuel Cell oxvgen sensor is a
seanled electrochemical transducer
with no electrolvte to change or
electrodes to clean. When the cell
reaches Lhe end of its useful life
{6 wmonths minimum), it is simply
removed and replaced.

Temperature Compensation. The
Series 317 includes a built-in
temperature compensation circuit for
greater accuracy.

Meter Readout. The Series 317 is
equipped with an acccurate panel
meter which gives direct readout of
the analvsis. A linear 100 division
scale gives vreliable, accurate

readout of the analvsis at anv point
on the scale. & digital panel meter
is optional.

Qutput Signal. For applications
regquiring a continous recovding of
the oxveen analvsig, a linear output
gsignal from 0-~1 millivolt to 0-1
volt D.C. is available at no extra
scharge,

Multiple Ranges of Analysis. The
Series 317 provides four {4) stand-
ard ranges of analysis: 0-10, 0-100,
0-1,000 ppm, 0-10,000 ppm, plus a
CAL range, which allows instrunent
calibration using airv.

Speed of Response. Fast response is
a kev feature of the Series 317. On
the 0-1,000 and 0-10G,0060 ppm ranges,
90% response time is less than 10
geconds lat 20 deg. C},

Panel or Bulkhead Mounting. The
Model 317 Series is available in two
standard versions. The 317RA con-
sists of an explosion-proof analwsis
unit and a panel mounted control
unit. The 317RE features Lhe same
analveig unit with a control unit
designed for bulkhead installation.
Both versions share the same fea-
tures and performance.

Optional TFeatures

Current Outpul Signal. Grounded or
isolated outputs, 1i.e. 4-20 wADC,
1-3 mADC, 10-50 mADC. can be includ-
ed in the Series 3317 for interface
to external devices, such as compui-~
ers, recorders, etc.

Integral Alarm Circuitry. The
Series 317 provides independently
adjustable control circuits for one
{1} or twe (2) alarms. The alarms
are fully adjustable throughout the
scale using the simple front panel
controls.
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Fisure 3. 3FTR Serices Analysis Unit.

A} Meter Readout:

Provides accurate linear 1060 divi-
sion scale readout of the analvsis
(labeled 0-10 ppm}i.

Figuie 1. 317TRA Display Panel. B) Range Selector Switch:

Identifies (bv the multiplving
factoar) the basic 10 major divislons
of the integral meler scale (1.e.
¥1 = 0-10 ppm range, X106 = 0-100
ppm range, =tc.},

C) Alarm Set 2 potentiometer:

Allows user to set alarm set point
{optional).

D) Alarm Set 1 Potentiometer:

Allows user to set alarm set point
{optional).

E} AC Power ON~OFF Switch:

Turns the power on and off.

F) Fuse Receptacle:

Contains primary fuse for unit. (RB
version located on internal mother
hoard). A second fuse is located
inside the analvsis unit.

Figure 2. B317RB Display Panel. G) Sample/Span Switch:

lUged to select sample or span gas.
1) Span Potentiometer:

Used for calibrating purposes,

1) Sample Flowmeter:

Contains throttle valve and flowme-
ter to sel sample flow.

J)} Cell Shutof! Valve:

Isolates the vent side of the cell
from atmosphere.




PRINCIPLE
OF GOPERATION

SENSOR DESCRIPTION

The Series 317 uses a Micro-Fuel
Cell for the measurement of trace
oxvgen. This Micro-Fuel Cell is an
electrochemical transducer whose
features include:

% Specificity for oxygen

* Maintenance free

* Long interval between calibration
¥ Disposable configuration

¥ Long life

The transducer functions as a fuel
cell. Oxveen diffusing into the cell
reacts electrochemicallvy to produce
an electrical current that is pro-
portional to the oxvgen concenira-
tion in the ¢as phase immediately
adjacent to the sensing surface of
the cell,

SAMPLING SYSTEM DESCRIPTION

The Series 317 contains a throttle
valve for sample flow control as
shown on ithe Piping Diagram. The
integral flow path also features a
gshutoff valve and a flowmeter locat-
ed downstream from the Micro-Fuel
Cell holder block. When closed,
these two valves isolate the cell
from the high oxygen concentration
of air. Before shipment, the sample
gsvstem is purged with nitrogen.
When the instrument shows a stable,
low ppm oxvegen level, the two valves
are closed, maintaining the cell in
a wvirtually oxvegen free atmosphere
antil the valves are opened.

CAUTION: TO ENSURE SHORT START-UP
TIME AND CELL CONSERVATION, DO NOT
OPEN THE SHUTOFF VALVE AND THROTTLE
VALVE UNTIL COMPLETING THE TNSTALLA-
TTON PROCEDURE AND INITIATING SAMPLE
FLOW.

INSTALLATION &
OPERATING PROCEDURES

PRECAUTIONS

1. Upon receipt of the Series 317
Oxvgen Analyzer, inspect the entire
unit. DO NOT CONNECT THE INSTRUMENT
MNTIL READING THE INSTRUCTION MANU-
ALY

2, Do not scratch, puncture, or
damage the sensing membrane {screen
surface} of the Micro-Fuel Cell.
Damage to the membrane will require
replacement of the seunsor.

3. The Micro-Fuel Cell contains a
caustic mixture, which is harmful if
touched, inhaled, or swallowed.
Avoid contact with aANY fiuid or
powder in or around the cell or
unit. In case of eve contact,
immediately flush eves with water
for at least 15 wminutes. Call a
phvsician. Bee the Material Safety
Data Sheets (MSDS) in the "Appendix”
Section,

4, Micro-Ffuel Cells are often in-
stalled before shipment. If not,
the Micro-Fuel Cell wmust be in-
stalled before operating the Series
317 as described in "Maintenance" -
Sensor Replacement.

b The throttle valve and the
shutoff valve should remain CLOSED
until the analvzer is installed and
ready to use.

6. All accessory hardware and
fittings upstream from the analvzer
should be leak tested under pressure
before start-up to prevent false
readings upon start-up.

7. Check electrical wiring instal-
lation against the Interconnection
Diagram bhelore start-up to prevent
accidental wiring transposition.

WARNING: Hemove the shorting jump-
er, located across the sensor con-



nections terminal, before connecting
to the control unit.

LOCATION

Analysis Unit: The analysis unit

should be installed in an upright
position on a wall or bulkhead
rlate. The center of the access

port should be no higher than & feet
off the flcor, to allow easv access
when installing or removing the
measuring cell. The analvsis unit
should also be installed as close to
the sample point as possible to
minimize sample line lag time.

The location and identification of
the gas line, electrical
connections, and physical dimensions
of the analvzer are shown on the

Outline Diagram. When the unit is
fully assembled and interconnected
with correctly installed rigid
conduit, the unit is moisture tight,

and meels hazardous area specifica-
fions.

Remole Control Unit: The control
unit should be installed in a non-
hazardous ares in an upright posi-
tion on a wall or bulkhead, allowing
sufficient reoom for conduit instal-
lation on the wiring access side of
the unit.

The location and identification of
the electrical connections and
physical dimensions are shown on the
Qutline Diagram.

SAMPLE LINE INSTALLATION

Gas Conneciions: The sample and
span gas conneciions are made to the
1/8" female N,P.T. [ittings located
on the analvsis unit selenoid valve.
The vent connection is a 1/4" swage-
lock bulkhead fitting located at the
tap of the [lowmeter, Connections
are identified on the analysis unit
Qutline Diagram,

Input Gas Selector Manifold (Option-
al). A simple manifold is necessary

£ Gl 3
[ MINIMIZE LENGTH ——*"; TO ANALYZER [
INLET :

to introduce either sample or cali-
bration (span) gas into the
analvzer., TAl recommends a manifold
design as shown in Figure 4. Span
purgde and sample purge lines are
necessary to flush oxvgen accumunlat-
ed in the lines due to minute leaks.

Just prier to switching to either
gas sgource, the rezpective purge
yalve should be opened for a short

period of time (10 to 30 seconds).
Good guality, two-wav needle valves
should be used., Three-way valves
may be used but are not recommended.
Refer to the "Calibration" section
for the recommended span gas,

4 SPAN GAS IN

SAMFtE GAS

% SAMPLE

PURGE

Figure 4. Inpat Gas Selector Manifold.
Pressure Reduction or Regulation.
TAT recommends that the =zample
pressure be reduced at the sample
point to between 5 and 50 psig (10
psig neminall. If the magnitude of
the sample pressure does not exceed
100 psig and is reasonable stable, a
simple theottle valve will be satis-
factory. However, Lif the pressure
exceeds 100 psig or eoscillates over
a wide range, a metallic diaphragm
regulator should be used,

a certified
its supply

IMPORTANT: [f using
composition span gas,
cvlinder must alse he equipped with
a metallic diaphragm regulater. DO
NOT USE A REGULATOR EQUIPPED WITH AN
ORGANIC MATERIAL DIAPHRAGM UNDER ANY
CIRCUMSTANCES.

Zero
pling. In
sample pressure

{or near zero) Pressure San-
applications where the
is either zeroc or



near zero, TAI recommends placing a
sample pump downstream from the
analvzer ( must be specified at the
time of purchasel). This dravs
sample through the analvzer from the
sample point. TAI rearranges the
integral sampling path so the throt-
tle valve is downstream from the
cell. This prevents the cell from
experiencing a partial vacuum, which
mav damage the cell and/or cause
leaks in the cell manifold block.

VENT CONNECTION

The Series 317 Oxvgen Analvzer
should vent directly to the atmos-
phere. If venting directly 1is not
possible, the following conditions
must be met in vent line installa-
tion:

1. The vent line must be construct-~
ed of 1/4 inch tubing (or
guivalent), so that no back pressure
resulting from restricted flow
coours.

2. The vent line must end in an

area that experiences no Rmore
than normal baromeiric pressure
changes.

3, The vent line must he installed
so that water and dirt cannot
accunulate in it.

ELECTRICAL REQUIREMENTS

All wiring connections are at the
terminal strips, located on the
control unit mother board and inside
the analysis unit. All power,
output signals, and alarm relay
wiring lecations are shown on  the
Interconnection Diagram.

AC Power. Both the contrel unit and
analysis unit regquire a source of
single phase, 115 volt, B0 or 60 Hz
to operate the Series 317 apalyzer
{100/220 VAC optional). Polarize
the power connections as shown on
the Interconnection Diagram (HOT to

the terminal identified "H"; NEUTRAL
to the "N terminall.

An equipment ground wire of the same
gauge as the power service (nominal-
lyv 16 gauge) connects to the termi-
nal identified "G." This connection
must be made to give the electronic
circuitry a proper earth ground
seference, and also provides short
circuit protection for operating
personnel.

Signal. All models of the Series
317 provide an output signal. The
magnitude of the available signal
can be preset by TAI from 0-1 mVDC
{full scale) to 0-1 VDC (full scale)
at the time of purchase. Unless
otherwise specified, the output is
0-1 VDC. The voltage output signal,
regardless of magnitude, is suitable
for driving external devices that
have an imput impedance of 10,000
ohms or more.

For interconnection
purpeses, use a two conductor
shielded cable (particularly for
ingtruments whose output signal
magnitude is in the lower aillivolt
range). Polarize the signal connec-
tions as shown on the Intercoannec-
tion Diagram, and connect the shield
af the analyzer only.

IMPORTANT:

The Series
fully ad-
The alarm
(normally

Alarm Relays (Optional}.
317 may have one or two
justable alarm contacts.
relays are form "C"
closed-common-normally open) DPDT
contacts rated at § amperes resis-
tive. The alarm relays are factory
set to energize either above or
below the set point as specified at
the time of purchase. Power connec-
tions are on the terminal strip.

METER ZERO

Before turning the power on, check
the mechanical zero of the meter
and adjust if the meter is reading

NEVER ADJUST WITH THE
The meter pointer should

off zero.
POWER ON.



be aligned with the zero mark of the
scale. Adjust the screw on the face
of the meter until the pointer shows
exactly zero. Digital meters re-
guire no mechanical zero adjustment.

ELECTRICAL START-UP

Place the range switeh in the X-100
scale (0-1000 ppm), and turn on the
power. The melter will move upscale
and come to equilibrium at a point
that represents the concentration of
oxveen in the sampling system be-
tween the throttle valve and shutoff
valve, I1{ the meter reads off-
scale, refer te the "Troubleshoot-
ing" section.

CALIBRATION

The Series 317 can be calibrated
with air or span gas with a known
oxvegen concentralion. Ambient air
{20.9%) may be used for calibration.
However, following an air calibra-
tion a longer waiting pericd is
required before the analyzer can be
used again for frace analysis. This
waiting period can be minimized by
using a span gas with a low oxvgen
concentration.

The analyzer may be calibrated on
anv range. The span gas concentra-
tion should be within 70% to 99% of
full scale of the range selected.

Prior to calibration, allow the
analvzer reading to come to a rea-
sonably stable value with zero or

sample gas flowing through the
analvzer,

Calibration Procedure:

1. Place the range switch on the
selected calibration range. NOTE :
When calibrating with air {(20.9%)
set the range switch to the "CAL"

position.

2. Allow the span gas to flow

through the analyvzer.

Adiust the flow to approximately
scih.

[N ]

4. Wait for the analvzer reading to
stabilize.

., Ynlock and turn the span control
knob until the analvzer reading
equals the oxyegen content of the
Jgpan gas. NOTE: When calibrating
with air use the "CAL" mark {(20.%%).

6, Lock the span control kuob.

7. Aliow the sample Flow

through the analvzer.

gas Lo

SETTING ALAREMS (Optional)

The alarms are set using the adjust-
able front panel controls, and are
fully adjustable ({~100%) on the
range selected. To set the optional
alarm{s), use the following example:
It the selected range is 0-1,000 punm
and it is desired to alarm at 400
ppm, set the alarm dial to 40.0 {40%
of 1060 ppm}.

ROUTINE OPERATION

Sample Flow. Adjust to a maximum of
4 scfh {a nominal level of 2 scfh is
recommended) .

Calibration. No prescribed rcoutine
calibhration period is recommended.
TAI feels that the intervals between
calibration should be dictated by
the customer’s application. If the
instrument is being used to certify
the oxvgen content of a product for
delivery, the calibration of the
instrument hefere ceptification is
suggested, If the instrument 1is
used to monitor or guard a process
for predetermined limits of accepti-
abilitv, the customer’s lknowledge of
his process and the evidence provid-
ed by the instrument will determine
when a calibration check is needed.

Shutdown and Start-Up of Sampie
Tlow. Whenever it becomes necessary
to cut off the sample flow, the



