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SECTION 1 INTRODUCTION

The YSI Model 30 Handheld Salinity, Conductivity, & Temperature System is a rugged, micro-
processor based, digital meter with an attached YSI four electrode conductivity cell. The Model 30
is designed for use in field, lab, and process control applications and is available with cable lengths
of either 10, 25 or 50 feet. The body of the probe has been manufactured with stainless steel to add
rugged durability and sinking weight. The large Liquid Crystal Display (LCD) is easy to read and is
equipped with a back-light for use in dark or poorly lighted areas.

The Model 30's micro-processor allows the system to be easily calibrated with the press of a few
keys. Additionally, the micro-processor performs a self-diagnostic routine each time the instrument
is turned on. The self-diagnostic routine provides you with useful information about the cell
constant, function of the instrument circuitry, and the quality of the readings you obtain. For a list of
these diagnostic features, see Section 9, Troubleshooting.

The system simultaneously displays temperature (in °C), along with one of the following
parameters: conductivity; temperature compensated conductivity; (in pS/cm or mS/cm), and salinity
(in parts per thousand [ppt]). Though calibration is NOT required, a single calibration will adjust
the instrument, regardless of which parameter you wish to read. You can switch back and forth
from salinity, conductivity, and temperature compensated conductivity with a single push of the
MODE key.

A probe storage chamber is built into the instrument. This chamber provides a convenient place to
store the probe when the system is not in use, and provides protection for the electrodes within the
probe.

The instrument is powered by six AA-size alkaline batteries. A new set of alkaline batteries will
provide approximately 100 hours of continuous operation. When batteries need to be replaced, the
LCD will display a "LLO BAT'" message.

The YSI Model 30 instrument case is waterproof (rated to IP65). You can operate your Model 30 in
a steady rain without damage to the instrument.

The YSI Model 30M contains all the features of the Model 30, but also has internal memory for
saving 50 sets of data for later on screen recall and meets CE requirements for EMC Directive
89/336/EEC. For simplicity, this manual will refer to the Model 30 when discussing functions that
apply to both the Model 30 AND the Model 30M. References to the Model 30M indicate functions
that apply to the Model 30M ONLY.

YSI, Incorporated Model 30/30M




SECTION 2 PREPARING THE METER

2.1 UNPACKING

When you unpack your new YSI Model 30 Handheld Conductivity, Salinity & Temperature System
for the first time, check the packing list to make sure you have received everything you should have.
If there is anything missing or damaged, call the dealer from whom you purchased the Model 30. If
you do not know which of our authorized dealers sold the system to you, call YSI Customer Service
at 800-765-4974 or 937-767-7241, and we'll be happy to help you.

2.2 WARRANTY CARD

Before you do anything else, please complete the Warranty Card and return it to YSI. This will
record your purchase of this quality instrument in our computer system. Once your purchase is
recorded, you will receive prompt, efficient service in the event any part of your YSI Model 30
should ever need repair.

2.3 BATTERIES

There are a few things you must do to prepare your YSI Model 30 for use. First, locate the six AA-
size alkaline batteries that were included. Use a screwdriver or a small coin to remove the
thumbscrew on the bottom of the instrument. This thumbscrew holds the battery-chamber cover in
place. The battery-chamber cover is marked with the words "OPEN" and "CLOSE."

NOTE: On some models, the battery cover thumbscrew may be unscrewed by hand (a screwdriver
may not be required).

N Hand-strap

Battery chamber

cover
Polarity marking

Thumb screw  — \
o iy - 1
O-rings

There is a small label inside each of the two battery-chamber sleeves. These labels illustrate the
correct way to install the batteries into each sleeve of the battery-chamber.

(V)
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Preparing the Meter Section 2

NOTE: It is very important that the batteries be installed ONLY as illustrated. The instrument
will not function if the batteries are installed incorrectly.

Turn the instrument on by pressing and releasing the ON/OFF key on the front of the instrument.
The liquid crystal display (LCD) should come on. Allow a few seconds for the instrument to
complete its diagnostic routine. Notice that the instrument will display the specific cell constant of
the probe at the completion of its diagnostic routine. If the instrument does not operate, consult

Section 9, Troubleshooting.

You may also want to take the instrument into a dark room and, with the instrument ON, hold down
the LIGHT key. The instrument back-light should illuminate the LCD so that the display can be

easily read.

2.4 STORAGE CHAMBER

The Model 30 has a convenient storage chamber built into the instrument’s side. This chamber
provides an ideal storage area for the probe during transport and extended non-use.

An optional sponge is available from YSI that will fit inside the storage chamber and provide a
moist environment for probe storage should your application or operational procedures require it.

See Appendix B, Accessories and Replacement Parts.

2.5 HAND STRAP

The hand strap is designed to allow comfortable operation of
the Model 30 with minimum effort. If the hand strap is
adjusted correctly, it is unlikely that the instrument will be
easily dropped or bumped from your hand.

To adjust the hand strap on the back of the meter, unsnap the

leather cover and pull the two Velcro strips apart. Place your
hand between the meter and the strap and adjust the strap length so that your hand is snugly held in
place. Press the two Velcro strips back together and snap the leather cover back into place.

2.6 THE METER CASE

The meter case is sealed at the factory and is not intended to be opened, except by authorized
service technicians. Do not attempt to separate the two halves of the meter case as this may damage
the instrument, break the water-proof seal and may void the manufacturer's warranty.

YSI, Incorporated Model 30/30M 4




SECTION 3 MAKING MEASUREMENTS

The YSI Model 30 is factory calibrated. This means that once you have put batteries in the
instrument, you are ready to begin taking readings immediately.

The following diagram is an overview of the operation of the Model 30 and 30M. Note the
difference in key strokes between some of the 30 and 30M functions. See the following pages for
details of operation.

(r N

Conductivity/Sallnity reading

Temperature reading

.

N

30M: Change manual range /Press both for calibration

. Specific .
Conducity — G ancs™ S & el

30: Change manual range
30M: Hold 2 seconds to SAVE data

Press both to change
reference temperature
or coefficient

0L LN ﬂﬂﬂﬂ\ poanbnonnANNn

3.1 TURNING THE INSTRUMENT ON

Once the batteries are installed correctly, press the ON/OFF key. The instrument will activate all
segments of the display for a few seconds, which will be followed by a self test procedure which
will last for several more seconds. During this power on self test sequence, the instrument’s
microprocessor is verifying that the instrument is working properly and will display the cell
constant of the probe when the self test is complete. If the instrument were to detect a problem, a
continuous error message would be displayed. See Section 9, Troubleshooting for a list of error
messages. '

After the self test procedure is complete, the temperature will be displayed in the lower right of the
display and the instrument is ready to make a measurement. Simply insert the probe into the liquid
sample about which you would like to receive information. It is important that the probe be inserted
into the liquid deep enough so that the hole on the side of the probe is completely covered by the
liquid. If possible, do not allow the probe to touch any solid object while you are taking readings;

YSI, Incorporated Model 30/30M 5



Making Measurements

Section 3

this may effect the reading slightly. Additionally, it is important that there not be any air bubbles
around the probe electrodes. To dislodge any bubbles which might have formed, move or shake the

probe vigorously several times before recording the measurement.

3.2 MEASUREMENT MODES

The Model 30 has three modes as follows:

> Conductivity -- A measurement of the conductive material in the liquid sample without regard

to temperature

> Specific Conductance -- Also known as temperature compensated conductivity which
automatically adjusts the reading to a calculated value which would have been read if the
sample had been at 25° C (or some other reference temperature which you choose). See Section

6, Advanced Setup.

> Salinity -- A calculation done by the instrument electronics, based upon the conductivity and
temperature readings.

Temperature is displayed in conductivity, specific conductance and salinity modes.
The Model 30M has two additional modes:

> Recall -- Allows previously stored data to be displayed.

> Erase all -- Allows ALL previously stored data to be deleted.

To change between modes, simply press and release the MODE key. The instrument will cycle
through the modes as follows:

with °C

Conductivity 3

Specific
Conductance with °C

Salinity
with °C

Recall
(Model 30M ONLY)

Erase all
(Model 30M ONLY)

f

NOTE: When you turn the instrument off; it will “remember” which measurement mode you used
last and will return to that mode the next time it is turned on.

When changing modes, carefully observe the small legends at the far right side of the LCD. If the
instrument is reading Specific Conductance, the large numbers on the display will be followed by
either a uS or an mS. Additionally, the small portion of the display will show the °C flashing on

and off .

YSI, Incorporated

Model 30/30M




Making Measurements Section 3

3' 0 O ° 1 us “C Not flashing = Conductivity

2 4 8 o °C Flashing = Specific conductance
L ]

~ If the instrument is reading Conductivity, the large numbers on the display will be followed by
either a uS or an mS. Additionally, the small portion of the display will show the °C NOT flashing.

If the instrument is reading Salinity, the large numbers on the display will be followed by a ppt.

3.3 AUTORANGING & RANGE SEARCHING

The YSI Model 30 is an autoranging instrument. This means that, regardless of the conductivity or
salinity of the solution (within the specifications of the instrument), all you need to do to get the
most accurate reading is to put the probe in the sample. This feature makes the Model 30 as simple

as possible to operate.

When you first place the Model 30 probe into a sample or calibration solution, and again when you
first remove the probe, the instrument will go into a range search mode that may take as long as 5
seconds. During some range searches, the instrument display will flash rANG to indicate its
movement from one range to another.

rANG

The length of the range search depends on the number of ranges which must be searched in order to
find the correct range for the sample. During the range search, the instrument will appear to freeze
on a given reading for a few seconds then, once the range is located, will pinpoint the exact reading
on the display. The display may also switch to 00.0 for a second or two during a range search before
it selects the proper range.

During normal operation, the ENTER key (UP ARROW key on Model 30M) enables and disables
the autoranging feature of the instrument. We recommend that the instrument always be operated
using the autoranging feature. See Section 6, Advanced Setup if you need to switch to manual

ranging.

YSIL, Incorporated Model 30/30M



Making Measurements Section 3

3.4 THE BACKLIGHT

At times it may be necessary to take measurements with the Model 30 in dark or poorly lit areas. To
help in this situation, the Model 30 comes equiipped with a backlight which will illuminate the
display so that it can be easily read. To activate the backlight, press and hold down the LIGHT key.
The display will remain lit as long as the key is held down. When you release it, the light goes out

to preserve battery life.

YSI, Incorporated Model 30/30M 8



SECTION 4 SAVING DATA

The Model 30M is equipped with non-volatile memory that is capable of storing up to 50 different
sets of readings. Non-volatile means that you do not need to worry that your data will be lost due to
a power failure or interruption, such as when the batteries are removed. The Model 30M will also
assign a site identity number to each set of readings to allow easy review of the data. This feature is
useful in situations where transcribing data is difficult or not available.

NOTE: The Model 30 is NOT equipped with memory and cannot save data.

4.1 SAVING DATA TO MEMORY

1. While any parameter is displayed on the screen, press the ENTER key and hold for
approximately 2 seconds.

SAVE

0 1 [Site identity |

The meter will flash SAVE on the display along with the current site identify is being used.

2. When all 50 sites are full, the display will flash FULL on the screen. This message will remain
on the screen (even after power down) until a key is pushed.

FULL

Once you have acknowledged the memory is full, any subsequent saved data will begin overwriting
existing data starting with site #1.

YSI, Incorporated Model 30/30M 9



Saving Data Section 4
4.2 RECALLING STORED DATA

1. To put the Model 30M into the RECALL mode, press the MODE key until rel is displayed on
the screen along with the site ID number in the lower right corner.

' rcl

01 [Site identity |

2. Pressthe ENTER key to review the last set of data that was saved. The Model 30M will display
the conductivity and temperature. Another press of the ENTER key will display the specific
conductance and the temperature. Press the ENTER key again to review the salinity which is
also displayed with the temperature.

3. Press the UP ARROW key to increment through the saved sets of data.
4. Press the DOWN ARROW key to decrement through the saved sets of data.

NOTE: The Model 30M will recall data as a list. When the UP ARROW is pressed the Model
30M will display the Site ID# for the previously recorded data. For example: If you are reviewing
Site ID# 5 and the UP ARROW is pressed, the Model 30M will display Site ID# 4. If you are
reviewing Site ID# 5 and Site ID# 5 was the last set of data stored, the DOWN ARROW key will
display Site ID# 1.

Here is an example of the Model 30M memory.

Site ID #1

Site ID #2

Site ID #3 ——1f the UP ARROW key was pressed the Model 30M would display Site ID #2
Site ID #4

Site ID #5

4.3 ERASING STORED DATA

1. To erase the data that is stored into the Model 30M’s memory, press the MODE key until the
Model 30M displays ErAS on the screen.

ErAS

YSI, Incorporated Model 30/30M 1o




Saving Data Section 4

2. Press and hold both the DOWN ARROW and ENTER keys simultaneously for approximately
5 seconds.

3. Successful erasure is indicated by the Model 30M flashing DONE on the display for 1 to 2
seconds. The instrument will automatically change to normal operation after completion.

dOnE

IMPORTANT: Data in all 50 site ID’s will be erased completely and will be lost forever. Do
not use the erase function until all recorded data has been transcribed to an
archive outside the Model 30M.

Y SI, Incorporated Model 30/30M 11




SECTION 5 CALIBRATION

5.1 BEFORE YOU CALIBRATE

IMPORTANT: System calibration is rarely required because of the factory calibration of the
YSI Model 30. However, from time to time it is wise to check the system calibration and make

adjustments when necessary.

Before you calibrate the YSI Model 30, complete the procedures discussed in the Preparing
the Meter and Making Measurements sections of this manual.

To accurately calibrate the YSI Model 30, it is important to remember the following:

1. Always use clean, properly stored, NIST traceable calibrator solutions (see Appendix B,
Accessories and Replacement Parts). When filling a calibration container prior to performing
the calibration procedures, make certain that the level of calibrant buffers is high enough in the
container to cover the entire conductivity cell. Gently agitate the probe to remove any bubbles
in the conductivity cell.

2. Rinse the probe with deionized water (and wipe dry) between changes of calibration solutions.

3. During calibration, allow the probe time to stabilize with regard to temperature (approximately
60 seconds) before proceeding with the calibration process. The readings after calibration are
only as good as the calibration itself,

4. Perform sensor calibration at a temperature as close to 25°C as possible. This will minimize any
temperature compensation error.

5.2 THE CALIBRATION PROCESS

System calibration is rarely required because of the factory calibration of the YSI Model 30.
However, from time to time it is wise to check the system calibration and make adjustments when

necessary.

Follow these steps to perform an accurate calibration of the YSI Model 30:
1. Turn the instrument on and allow it to complete its self test procedure.
2. Select a calibration solution which is most similar to the sample you will be measuring.
e For sea water choose a 50 mS/cm conductivity standard (YSI Catalog# 3169).
e TFor fresh water choose a 1 mS/cm conductivity standard (YSI Catalog# 3167).
e For brackish water choose a 10 mS/cm conductivity standard (YSI Catalog # 3168).

3. Place at least 3 inches of solution in a clean glass beaker.

4. Insert the probe into the beaker deep enough to completely cover the oval shaped hole on the
side of the probe. Do not rest the probe on the bottom of the container -- suspend it above the

bottom at least 1/4 inch.

YSI, Incorporated Model 30/30M 13



Calibration Section 5

5 Press the MODE key until the instrument is reading conductivity or specific conductance.
Allow at least 60 seconds for the temperature reading to become stable.
Move the probe vigorously from side to side to dislodge any air bubbles from the electrodes.

Press and release both the UP ARROW and DOWN ARROW keys at the same time. The
CAL symbol will appear at the bottom left of the display to indicate that the instrument is now
in Calibration mode.

© N o

1014;18

24.8 ¢

CAL ICal symbol J

9. Use the UP ARROW or DOWN ARROW key to adjust the reading on the display until it
matches the value of the calibration solution you are using.

'Value of calibration
1 0 0 0 uS solution at 25°C
24.8

CAL

10. Once the display reads the exact value of the calibration solution being used (the instrument
will make the appropriate compensation for temperature variation from 25°C), press the
ENTER key. The word “SAVE” will flash across the display for a second indicating that the
calibration has been accepted.

SAVE

NOTE: If the up or down arrow keys are not pressed during the calibration process, the “SAVE”
message will not be displayed since the calibration value has not changed. If an error
occurs during calibration, see Section 9, Troubleshooting.

YSI, Incorporated Model 30/30M 14



SECTION 6 ADVANCED SETUP

The default settings of the YSI Model 30 are appropriate for the vast majority of measurement
applications. However, some measurement applications require very specific measurement criteria.
For that reason, we have made the YSI Model 30 flexible to accommodate these “advanced users.”

If, for example, you are using the YSI Model 30 for a process control application which requires
that the conductivity readings be compensated to 20 °C instead of 25 °C -- this is the section to read.
Or, if your application for the YSI Model 30 involves the measurement of a very specific saline
solution, the default temperature coefficient may need to be changed to get the very best
measurement of that specific salt.

IMPORTANT: There is never a need to enter Advanced Setup Mode unless your special
measurement application calls for a change in reference temperature and/or temperature coefficient.
Therefore, unless you are certain that your application requires a change to one or both of these
criteria, do not modify the default reference temperature (25°C) or the default temperature

coefficient (1.91%).

6.1 CHANGING THE TEMPERATURE COEFFICIENT

Follow these steps to modify the temperature coefficient of the Model 30.
1. Turn the instrument on and wait for it to complete its self test procedure.

2. Press and release both the DOWN ARROW and MODE keys at the same time. The CAL
symbol will appear at the bottom left of the display and the large portion of the display will
show 1.91% (or a value set previously using Advanced Setup).

1 9 1 % Temperature coefficient
[ ]
&
2257

CAL CAL symbol

3. Use the UP ARROW or DOWN ARROW key to change the value to the desired new
temperature coefficient.

1 50% New temperature coefticient
]
k 0,
22,1 °C

CAL

Y SI, Incorporated Model 30/30M 15



Advanced Setup Section 6

4. Press the ENTER key. The word “SAVE” will flash across the display for a second to indicate
that your change has been accepted.

5. Press the MODE key to return to normal operation; the CAL symbol will disappear from the
display.

See Appendix C for charts of common salt solutions at various temperatures.

6.2 CHANGING THE REFERENCE TEMPERATURE

Follow these steps to modify the reference temperature of the Model 30.

1. Turn the instrument on and wait for it to complete its self test procedure.
2. Press and release both the DOWN ARROW and MODE keys at the same time.

191"

220"

CAL CAL symbol

The CAL symbol will appear at the bottom left of the display and the large portion of the display
will show 1.91% (or a value set previously using Advanced Setup).

3. Press and release the MODE key; the large portion of the display will show 25.0C (or avalue
set previously using Advanced Setup).

2 5 X O C Reference temperature
22.7

CAL

YSI, Incorporated Model 30/30M 16



Advanced Setup Section 6

4. Use the UP ARROW or DOWN ARROW key to change the value to the desired new
reference temperature (any value between 15 °C and 25 °C is acceptable).

1 5 o O C [New reference temperature |
2261

CAL

5. Press the ENTER key. The word “SAVE?” will flash across the display for a second to indicate
that your change has been accepted. The instrument will automatically return to normal

operation mode.

6.3 CHANGING FROM AUTORANGING TO MANUAL RANGING

If your application is easier to perform using a manual range which you seléct, the YSI Model 30
and Model 30M allow you to turn off the default autoranging feature. Follow the instructions for

your model as shown below.

Model 30
While you are making conductivity or specific conductance measurements with the Model 30,
simply press and release the ENTER key to select manual ranging,.

1014,
24.8

CAL

Each additional press of the ENTER key will cycle the Model 30 to a different manual range until
you return again to autoranging. Five pushes of the ENTER key will cycle the Model 30 through
the four manual ranges and return the instrument to autoranging.

NOTE: You may see an error message in some manual ranges if the manual range selected is not
adequate for the sample you are measuring.

YSI, Incorporated Model 30/30M 17



Advanced Setup Section 6

' E | Range error
r rr i message
24.8 ¢

If this happens, simply press and release the ENTER key until a range is selected which is suitable
for your sample. If you get lost and don’t know if you’re in a manual range or autoranging, simply
turn the instrument off and back on. The instrument will always default to autoranging when first
turned on.

Model 30M
While you are making conductivity or specific conductance measurements with the Model 30M,
simply press and release the UP ARROW key to select manual ranging. Note that the conductivity
units will flash on the Model 30M to indicate that the instrument is in a manual range.

1 O 1 4pS 30M ONLY: Flashing

units indicate manual

248 ¢ | ™

CAL

Each additional press of the UP ARROW key will cycle the Model 30M to a different manual
range until you return again to autoranging. Five pushes of the UP ARROW key will cycle the
Model 30M through the four manual ranges and return the instrument to autoranging.

NOTE: You may see an error message in some manual ranges if the manual range selected is not
adequate for the sample you are measuring.

I'Err S Range error

message

24.8 ¢ )

YSI, Incorporated Model 30/30M 18




Advanced Setup Section 6

If this happens, simply press and release the UP ARROW key until a range is selected which is
suitable for your sample. Note that the instrument will always default to autoranging when first
turned on.

The four ranges of the YSI Model 30 are:

Range 1 Range 2 Range 3 Range 4

0t0 499.9 puS/cm 0 to 4999 pS/cm 0 to 49.99 mS/cm 0 to 200.0 mS/cm

YSI, Incorporated Model 30/30M 19
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SECTION 7 PRINCIPLES OF OPERATION

The Model 30 utilizes a cell with four pure nickel electrodes for the measurement of solution
conductance. Two of the electrodes are current driven and two are used to measure the voltage
drop. The measured voltage drop is then converted into a conductance value in milliSiemens
(millimhos). To convert this value to a conductivity value in milliSiemens per cm (mS/cm) the
conductance is multiplied by the cell constant which has units of reciprocal cm (cm® h. The cell
constant for the Model 30 conductivity cell is 5.0/cm +4%. For most applications, the cell constant
is automatically determined (or confirmed) with each deployment of the system when the
calibration procedure is followed; see section 6.2. Solutions with conductivities of 1.00, 10.0, 50.0,
and 100.0 mS/cm, which have been prepared in accordance with recommendation 56-1981 of the
Organisation Internationale de Métrologie Légale (OIML), are available from YSI. The instrument
output is in puS/cm or mS/cm for both conductivity and specific conductance. The multiplication of
cell constant times conductance is carried out automatically by the software.

7.1 TEMPERATURE EFFECT

The conductivity of solutions of ionic species is highly dependent on temperature, varying as much
as 3% for each change of one degree Celsius (temperature coefficient = 3%/°C). In addition, the
temperature coefficient itself varies with the nature of the ionic species present. Because the exact
composition of a natural media is usually not known, it is best to report a conductivity at a
particular temperature, e.g. 20.2 mS/cm at 14°C. However, in many cases, it is also useful to
compensate for the temperature dependence in order to determine at a glance if gross changes are
occurring in the ionic content of the medium over time. For this reason, the Model 30 software also
allows the user to output conductivity data in either raw or temperature compensated form. If
"Conductivity" is selected, values of conductivity which are NOT compensated for temperature are
output to the display. If "Specific Conductance" is selected, the Model 30 uses the temperature and
raw conductivity values associated with each determination to generate a specific conductance
value compensated to a user selected reference temperature (see section 6, Advanced Setup)
between 15°C and 25°C. Additionally the user can select any temperature coefficient from 0% to
4% (see Section 6, Advanced Setup). Using the Model 30 default reference temperature and
temperature coefficient (25°C and 1.91%), the calculation is carried out as in equation (1) below:

Specific Conductance (25°C) = Conductivity
1+TC*(T-25)

As noted above, unless the solution being measured consists of pure KCl in water, this temperature
compensated value will be somewhat inaccurate, but the equation with a value of TC = 0.0191 will
provide a close approximation for solutions of many common salts such as NaCl and NH,4Cl and

for seawater.
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Principles of Operation Section 7

Salinity is determined automatically from the Model 30 conductivity readings according to
algorithms found in Standard Methods for the Examination of Water and Wastewater (ed. 1995).
The use of the Practical Salinity Scale 1978 results in values which are unitless, since the
measurements are carried out in reference to the conductivity of standard seawater at 15°C.
However, the unitless salinity values are very close to those determined by the previously-used
method where the mass of dissolved salts in a given mass of water (parts per thousand) was
reported. Hence, the designation "ppt" is reported by the instrument to provide a more conventional

output.

For further information on conductivity and the above standard information, refer to the ASTM
document, Standard Methods of Test for Electrical Conductivity of Water and Industrial
Wastewater, ASTM Designation D1125-82, and OIML Recommendation Number 56. ASTM
symbols for conductivity, cell constant, and path length differ from those preferred in the general
literature and also from those used in this manual.

7.2 DISCUSSION OF MEASUREMENT ERRORS

System accuracy for conductivity measurements is equal to the sum of the errors contributed by the
environment and the various components of the measurement setup. These include:

- Instrument accuracy

- Cell-constant error

- Solution temperature offset

. Cell contamination (including air bubbles)
- Electrical noise

- Galvanic effects

Only the first three are of major concern for typical measurements, although the user should also be
careful to see that cells are clean and maintained in good condition at all times.
Instrument Accuracy = £ .5% maximum

The accuracy specified for the range being used is the worst case instrument error.

Cell-Constant Error = = .56% maximum

Although YSI cells are warranted to be accurate to within one percent, you should still determine
the exact cell constant of your particular cell. Contamination or physical damage to the cell can alter
the cell constant. Performing a calibration will eliminate any error which might arise because of cell

constant change.
YSI cells are calibrated to within one percent of the stated cell constant at a single point. We

consider these products to be usefully linear over most instrument ranges. The cell constant can be
calibrated to £0.35% accuracy with YSI conductivity calibrator solutions.

Temperature Error = + 1% maximum

The solution temperature error is the product of the temperature coefficient and the temperature
offset from 25°C, expressed as a percentage of the reading that would have been obtained at 25°C.
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The error is not necessarily a linear function of temperature. The statement of error is derived from
a 25°C temperature offset and a 3%/°C temperature coefficient.

Total Error

Considering only the above three factors, system accuracy under worst case conditions will be +2%,
although the actual error will be considerably less if recommended and properly calibrated cells and
instrument ranges are used. Additional errors, which can essentially be eliminated with proper
handling, are described below.

Cell Contamination

This error is usually due to contamination of the solution being measured, which occurs when
solution is carried-over from the last solution measured. Thus, the instrument might be correctly
reporting the conductivity seen, but the reading does not accurately represent the value of the bulk
solution. Errors will be most serious when low conductivity solutions are contaminated by carry-
over from high conductivity solutions, and can then be of an order of magnitude or more.

Follow the cleaning instructions carefully before attempting low conductivity measurements with a
cell of unknown history or one that has been previously used in higher value solutions.

An entirely different form of contamination sometimes occurs due to a buildup of foreign material
directly on cell electrodes. While rare, such deposits have, on occasion, markedly reduced the
effectiveness of the electrodes. The result is an erroneously low conductance reading.

Electrical-Noise Errors

Electrical noise can be a problem in any measurement range, but will contribute the most error and
be the most difficult to eliminate when operating in the lowest ranges. The noise may be either line-
conducted or radiated or both, and may require, grounding, shielding, or both.

Galvanic and Miscellaneous Effects

In addition to the error sources described above, there is another class of contributors that can be
ignored for all but the most meticulous of laboratory measurements. These errors are always small
and are generally completely masked by the error budget for cell-constant calibration, instrument
accuracy, etc. Examples range from parasitic reactances associated with the solution container and
its proximity to external objects to the minor galvanic effects resulting from oxide formation or
deposition on electrodes. Only trial and error in the actual measurement environment can be
suggested as an approach to reduce such errors. If the reading does not change as the setup is
adjusted, errors due to such factors can be considered too small to see
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SECTION 8 MAINTENANCE
8.1 CLEANING AND STORAGE

The single most important requirement for accurate and reproducible results in conductivity

measurement is a clean cell. A dirty cell will change the conductivity of a solution by contaminating

it.

NOTE: ALWAYS RINSE THE CONDUCTIVITY CELL WITH CLEAN WATER AFTER
EACH USE.

To clean the conductivity cell:

1. Dip the cell in cleaning solution and agitate for two to three minutes. Any one of the foaming
acid tile cleaners, such as Dow Chemical Bathroom Cleaner, will clean the cell adequately.
When a stronger cleaning preparation is required, use a solution of 1:1 isopropyl alcohol and

1 N HCl. Remove the cell from the cleaning solution.

2. Use the nylon brush (supplied) to dislodge any contaminants from inside the electrode chamber.

—t

@

3. Repeat steps one and two until the cell is completely clean. Rinse the cell thoroughly in
deionized, or clean tap water.

4. Store the conductivity cell in the meter storage chamber.

8.2 PROBE PRECAUTIONS

Observe the following precautions to ensure accurate, repeatable results:

1. The cell must be clean before making any measurements. When working with substances
having low conductivity, extraordinary cleanliness may be required.

2. Suspend the cell in the solution deep enough to submerge the vent hole. The electrode chamber
should be free of trapped air. You may need to tap the probe gently to dislodge any air bubbles.

3. Ideally, the cell should be at least ¥4 inch away from any other object, including the sides or
bottom of the solution container.
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Maintainence

4.

Stirring may be necessary for highest accuracy measurements, especially in low-conductivity
solutions.

If possible, isolate from ground potential the container or system in which measurements are to
be made.

Electrical fields and stray currents cause(i by stirrer motors, heaters, etc., can interfere with
measurements. The user should determine the effects of these and-make the necessary
corrections, either by shielding or by disconnecting those units that cause trouble.

Always rinse the cell carefully before transferring it from one solution to another.

Never store a dirty or contaminated cell.
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SECTION 9 TROUBLESHOOTING

The following is a list of error codes for the Model 30 and Model 30M. The Model 30M also has
additional error codes (see the following page).

SYMPTOM POSSIBLE CAUSE ACTION
1. Instrument will not turn on A. Low battery voltage A. Replace batteries
B. Batteries installed wrong B. Check battery polarity.
C. Meter requires service C. Return system for service
2. Instrument will not calibrate A. Incorrect calibration procedure A.  Seesection 5 Calibration
B. Cell needs cleaning B. See section 8 Maintenance
C. Instrument requires Service C. Retumn system for service
3. Instrument "locks up” A. Instrument has received a shock A. Remove battery lid, wait 15 seconds
. for reset, replace lid.
B. Batteries are low or damaged P
. . B. Replace batteries
C. System requires service
C. Return system for service
4.  Instrument readings are inaccurate D. Calibration is required D. Seesection 5 Calibration
E. Cell is contaminated E. See section 8 Maintenance
F. Temperature coefficient has been F.  See section 6 Advanced Setup
set incorrectly G. See section 6 Advanced Setup
G. Reference temperature incorrect H. See section 3 Making
H. Readings are or are not temperature Measurements
compensated.
5.  LCDdisplays "LO BAT" A. Batteries are low or damaged A. Replace batteries
6. Main Display reads “OVEr” 1. Conductivity Reading is >200 mS . Inall cases, check calibration
o o values and procedure: check
J. Temp. Reading is > 95°C Advanced Setup settings.
K. Temp. Reading is <-5°C J. Ifeach of these is set correctly.
L.  Salinity reading is > 80 ppt return system for service.
M. During calibration. calculated cell
constant ts >K=5.25
7. Main Display reads “Undr™ A. During calibration. calculated cell A. Recalibrate instrument using known
constant is <K=4.9 200d conductivity standard
B. TFollow cell cleaning procedure see
section 8 Maintenance.
8. Main Display reads “rEr™ N.  User has selected manual ranging & | K. Use the mode key to select a higher
sample exceeds selected range or lower manual range. or to set
system to Autoranging.
9. Main Display reads “PErr” O. Incorrect sequence of key strokes A. Refer 1o manual section which

provides step by step procedures
for the function you are attempting.

YSI, Incorporated

Model 30/30M
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Section 9

SYMPTOM

POSSIBLE CAUSE

ACTION

10. Main Display reads “LErr™

A. In specific conductance mode,
temperature exceeds the values
computed using user defined
temperature coefficient and/or
reference temperature

B. During calibration, temperature
exceeds the values computed using
user defined temperature coefficient
and/or reference temperature

A. & B. Adjust user defined
temperature coefficient and/or
reference temperature (See section
6 Advanced Setup)

11. Main Display reads “Err”
Secondary Display reads “ra”

A. System has failed its RAM test check
procedure

A. Turn instrument OFF and back ON,
B. Return the system for service.

12, Main Display reads “Err”
Secondary Display reads “ro™

A. System has failed its ROM test check
procedure

A. Tum instrument OFF and back ON.
B. Return the system for service.

13. Secondary Display reads “ovr™

A. Temperature is > 95°C

A. Read solution of lower temperature
B. Return system for service
C. Replace Probe/Cable assy.

14. Secondary Display reads “udr™

A. Temperature is < -5°C

A. Read solution of higher temperature
B. Return system-for service
C. Replace Probe/Cable assy.

15. Secondary Display rcads “rEr”

A. Temperature jumper is set to °F and
reading i$>199.9 °F but <203 °F

A. Set jumper to read °C.

B. Return system for service

The Model 30M has additional error codes as follows:

SYMPTOM

Readings on main display don’(
change

POSSIBLE CAUSE

A. Meter is in recall mode.

ACTION

A. Press MODE key to return to Normal
Operation

2. Main Display reads “nOnl:"

A. During recall. no data is currently
stored in memory.

A. Store data before attempting to recall

YSI, Incorporated

Model 30/30M
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APPENDIX F GENERAL SPECIFICATIONS

Probe Operating Environment
Medium: fresh, sea, or polluted water and most other liquid solutions.

Temperature: -5 to +95°C

Depth: 0 to 10, 0 to 25, or 0-50 feet (depending on cable length)

Meter Ambient Operating/Storage Temperature: -10 to +50°C
Material: ABS, Stainless Steel, and other materials.

Dimensions:
Height:

Thickness:
Width:
Weight:
Display

9.5 inches
2.2 inches

3.5 inches max.

1.7 pounds (w/ 10’ cable)
(5.8cmWx38cmlL)

23"Wx 1.5"L

(24.13 cm)
(5.6 cm)
(8.89 cm)
(0.77 kg)

Power: 9 VDC - 6 AA-size Alkaline Batteries (included)

Approximately 100 hours operation from each new set of batteries

Water Tightness: Meets or exceeds IP65 standards

Extensive testing of the YSI Model 30 indicates the following typical performance:

MEASUREMENT RANGE RESOLUTION ACCURACY
Conductivity 0 to 499.9 puS/cm 0.1 uS/cm +0.5% FS*

0 to 4999 uS/cm 1.0 pS/cm +0.5% FS

0 t0 49.99 mS/cm 0.01 mS/cm +0.5% FS

0 to0 200.0 mS/cm 0.1 mS/cm +0.5% FS
Salinity 0-80 ppt 0.1 ppt +2%, or + 0.1 ppt
Temperature -510 950 C 0.10C +0.10 C (+1 Isd)

* For 50 Ft. cables, specification is for specific conductance > 100 uS/cm

Adjustable Reference Temperature: 159 C-250 C

Adjustable Temperature Compensation Factor: 0% - 4%

Temperature Compensation: Automatic

Range: User selected or Autoranging

Data Storage: 50 points with ID (Model 30M only)
Model 30/30M
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