LAKEWOOD INSTRUMENTS
MODEL 260 SERIES

BOILER BLOWDOWN
CONDUCTIVITY CONTROLLER
(CONTINUOUS METHOD)
INSTALLATION & OPERATION MANUAL
SERIAL #:_______________

Lakewood Instruments
7838 North Faulkner Road, Milwaukee, WI 53224 USA
Phone (800) 228-0839 • Fax (414) 355-3508
http://www.lakewoodinstruments.com

IMPORTANT NOTICE
CAUTION: CHEMICAL FEED
All electromechanical devices are subject to failure from a variety of causes. These include mechanical
stress, component degradation, electromagnetic fields, mishandling, improper setup, physical abuse,
chemical abuse, improper installation, improper power feeds and exposure.
While every precaution is taken to insure proper functioning, extra precautions should be taken to limit
the ability of over-feeding by limiting chemical quantities available, secondary shut-downs, alarms and
redundancy or other available methods.

CAUTION: POWER SOURCE AND WIRING
Low voltage wiring and high voltage (110 plus) should not be run in the same conduit. Always run
separately. Even shielded low voltage is not a guarantee of isolation.
Every precaution should be taken to insure proper grounding and elimination of shorting or
Electromagnetic field (EMF) interference.

CAUTION: ELECTRICAL SHOCK
To reduce the risk of electrical shock, this equipment has a grounding-type plug that has a third
(grounding) pin. This plug will only fit into a grounding-type outlet. If the plug does not fit into the
outlet, contact a qualified electrician to install the proper outlet. DO NOT change the plug in any way.

Lakewood Instruments
Congratulations on your purchase of a Lakewood Instruments controller. We would like to take
this opportunity to welcome you to the Lakewood Instruments product family.
With proper care and maintenance, your controller should give you many years of trouble-free
service. Please take the time to read and understand the operation manual, paying special
attention to the sections on INSTALLATION and MAINTENANCE.
If, in the future, any parts or repairs are required, we strongly recommend that only original
replacement parts be used. Our Customer Service Department would be happy to assist you
with your parts or service requests.
We thank you for your selection and purchase of a Lakewood Instruments product.

1

2

MODEL 260
Table of Contents
INTRODUCTION

5

Introduction
Features, Benefits, Specifications
Ordering Information
Installation
Orifice Sizing Graph

5
5
6
7
8

SETUP AND CALIBRATION

9

Checking
Setpoint
Alarm
Sensitivity
Steam Flashing
Calibration
With Sample Cooler
Without Sample Cooler
Conductivity vs. PPM Table

9
9
9
9
9
10
10
10
11

MAINTENANCE AND TECHNICAL SERVICE

12

Technical Service/Return Material Procedure
Troubleshooting
Replacement Parts List

12
13
15

DRAWINGS

16

3

4

INTRODUCTION

MODEL 260
CONTINUOUS SAMPLE BOILER CONTROLLER

MODEL 260 WITH DOOR CLOSED
The Model 260 Series boiler conductivity controller is intended to measure and control the surface
blowdown water of boilers. By measuring the conductivity, the controller is capable of holding
the boiler water conductivity within 200 µS/cm. This control results in considerable fuel savings
by preventing excessive blowdown. It also protects the steam lines by preventing carryover due to
excessive dissolved solids build up.

Features
The Model 260 uses the CONTINUOUS SAMPLING method. This CONTINUOUS technique is
intended for boilers with continuous blowdown requirements of greater than 1,000 lb./hr under
normal operating boiler loads. These include boilers operating at low percentage of condensate
return and high make up requirements.

Benefits
By measuring the blowdown conductivity, the controller is capable of holding the boiler water
conductivity with excellent results. This control results in considerable fuel savings by preventing
excessive blowdown. The controller also protects the steam lines by preventing carry-over due to
excessive dissolved solids build up.
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Specifications
Inputs
Power

120 VAC
120/240 VAC w/-F
2-electrode
Conductivity

Sensor

Sensor (SR2)
Pressure
Max. Temperature
Body
Electrode
Insulator
Connection

600 psi (41.4 bar)
486°F (252°C)
Carbon Steel
416SS
PEEK
¾ inch MNPT

Outputs
Relays
0-1 mA
4-20 mA

3 Amps @ 120 VAC
Non isolated
Isolated, w/-35

Controller
Conductivity Range
Accuracy
Resolution
Deadband
Setpoint
High Alarm
Ambient Temperature
Electrical Rating
Enclosure Rating

0-10,000 µS
± 100 µS
100 µS
Adjustable
0-10,000 µS
Adjustable
32-158°F (0-70°C)
UL Listed
ABS Plastic

Ordering Information
260

Continuous sample type conductivity blowdown controller with high alarm. UL
Listed. Standard range: 0-10,000 µS. (No power cord or outlets.) Requires
sensor below and PL6 is recommended.

SYSTEM OPTIONS (optional, select one or more)
AV
Audible and visible alarm with "PUSH TO SILENCE" push button.
-CR
0-5 range front panel; conductivity range is 0-5,000 µS.
-2
Remote preamp input (use with SR2P or SR4P, below).
-F
260 VAC 50 Hz power option.
CONTROLLER OUTPUT OPTIONS (optional, select one only)
-35
Isolated 4-20 mA output for conductivity remote data acquisition.
-42
HIGH/LOW conductivity dry alarm contacts with adjustable setpoints.
-44
Isolated 4-20 mA output, plus High/low alarms
SENSOR OPTIONS (recommended, select one below)
SR2P Boiler water sensor with preamp & enclosure (only w/-2 above); rated to 600 psi @
486°F (41.4 bar @ 252°C).
SR4P 4 electrode sensor with preamp & enclosure (only w/-2 above); rated to 250 psi @
392°F (17.2 bar @ 200°C) threaded.
SR2
Boiler water sensor with 20 ft cable, ¾ inch NPT; rated to 600 psi @ 486°F, with
elbow (41.4 bar @ 252°C).
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.PLUMBING OPTIONS (recommended, select one below)
PL6
Plumbing for continuous sample assembly, ½ inch (1/8 & 1/16 orifice plates and
union).
PL675 Plumbing for continuous sample assembly, ¾ inch (1/8 & 1/16 orifice plates and
union).
GV
½ inch forged globe valve for flow metering, instead of an orifice plate and union.
MOUNTING OPTIONS (optional, select one only)
PM
Panel mount 6¼ inch square cutout.
BM
Bracket for pipe mounting.
BLOWDOWN VALVE OPTIONS (optional, select one only)
MBV1 Motorized ½ inch blowdown valve with 1036 actuator; rated to 250 psi @ 400°F (17.2
bar @ 204°C).
MBV2 Motorized ¾ inch blowdown valve with 1036 actuator; rated to 250 psi @ 400°F (17.2
bar @ 204°C).
MBV3 High pressure motorized ½ inch blowdown valve with 1275 actuator, rated to 600 psi
@ 550°F (41.4 bar @ 288°C).
MBV4 High pressure motorized ¾ inch blowdown valve with 1275 actuator, rated to 600 psi
@ 550°F (41.4 bar @ 288°C).
PV4
Pneumatic high pressure ½ inch blowdown valve with 1034 actuator, rated to 600 psi
@ 486°F (41.4 bar @ 252°C).

Installation
Refer to the drawings in the back of this manual for more installation suggestions.
Plumbing Installation (WITHOUT sample cooler)
To prevent steam flashing and damage to the controller refer to the installation drawing
in the back of the manual and notes below.
• Use piping from the boiler skimmer line as the sample and blowdown line.
NOTE: DO NOT USE THE BOTTOM BLOWDOWN OUTLET AS THE
SAMPLE OR AUTOMATIC BLOWDOWN LINE.
•
•
•

The controller must be within 20 ft of the sensor. If the -2 option is used, the sensor
must be within 20 ft of the preamp. The preamp and controller can be several
hundred feet apart.
If using conduit between the sensor and preamp/controller, allow a place for water
to escape if the sensor leaks. This will help prevent water damage to the
preamp/controller.
Orifice plates (or globe valve) and sensor must be installed horizontally (as shown in
drawings in the back of this manual). They should also be located at least a foot or
two below the boiler water level. Review the graph below to determine correct
orifice size to obtain desired stream pressure downstream of the orifice.
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•

There should be no restrictions between the skimmer line and the orifice plates (or
globe valve).

Stream Pressure as a Function of
Orifice Size & Throughput Flow Rate
150 PSIG

100 PSIG

15 PSIG

Orifice Diameter, Inches

0.500
0.450

250 PSIG

0.400
0.350

500 PSIG
900 PSIG

0.300
0.250
0.200
0.150
0.100
0.050
0.000
0
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10
15
20
25
Flow Rate, lb./hr (X 1000)

30

Plumbing Installation (WITH sample cooler)
You must use the -2 and the SR4P option when placing the conductivity sensor
downstream of the sample cooler. Refer to the installation drawing in the back of the
manual and notes below.
• Use piping from the boiler skimmer line to the sample cooler as the sample line.
NOTE: DO NOT USE THE BOTTOM BLOWDOWN OUTLET AS THE
SAMPLE LINE.
•
•

The preamp must be within 20 ft of the sensor. The preamp and controller can be
several hundred feet apart.
If using conduit between the sensor and preamp/controller, allow a place for water
to escape if the sensor leaks. This will help prevent water damage to the
preamp/controller.
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SETUP AND CALIBRATION
Checking
•
•

Check the power wiring. Make sure that the controller is connected to 120 VAC unless
it is specifically set up for 220 VAC.
Check recorder or other low power wiring. Make sure that NO power wiring is
connected to low power circuits.

Setpoint
•
•

Set the conductivity setpoint knob to the desired conductivity of the boiler. The
blowdown valve will open when the boiler water conductivity is above the setpoint and
close when the conductivity drops below the setpoint.
As the sample is being taken, a conductivity reading is being analyzed by the controller.
If the conductivity is above the controller front panel setpoint, the valve will remain
open until the feedwater dilutes the boiler water enough to lower the conductivity below
the front panel setpoint.

Alarm
•
•

If the sample conductivity rises above the ALARM setpoint, the ALARM light will
come on, and the ALARM terminals will be activated.
The alarm setpoint is adjustable on the front panel. Press the ALARM button on the
front panel and adjust the ALARM pot with a small screwdriver until the display reads
the desired high conductivity alarm point. The ALARM will be activated if the
conductivity rises above this level.

Sensitivity
•
•
•

The Model 260 works on the "Sample-and-Hold" principle. The purpose of this
“sensitivity” adjustment is to smooth out the sudden downscale readings caused by
steam flashing at the probe.
If decreased sensitivity is required, the sensitivity pot located on the back of the front
panel may be adjusted clockwise. This sensitivity trim pot is 20 turns from full
clockwise to full counterclockwise.
Flashing at the sensor is usually caused by pressure drops in the surface blowdown
piping between the boiler and sensor. Pipe size should be at least 1 inch in diameter.
The number of pipe elbows and valves should be at a minimum. Also, the blowdown
assembly should be located as close to the floor as possible. DO NOT rise vertically
from the boiler skimmer exit and mount the sensor above the boiler. The sensor will
become steam blanketed and will not work.
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Calibration (WITHOUT sample cooler)
•
•
•
•
•

Allow boiler water to flow past the probe for a minute or so, or until display reading
stabilizes.
Take a hot sample of the boiler water with a portable (hand-held) conductivity meter, and
immediately calibrate the controller. It is acceptable to use a TDS meter instead of
conductivity. Just convert TDS to µS using the table on the next page.
Adjust the CALIBRATE pot with a small screwdriver to make the controller read the
value of the UN-NEUTRALIZED sample.
Take a second sample and verify calibration.
Return AUTO-MANUAL button to the OUT position.

Calibration (WITH sample cooler)
•
•
•
•
•

Allow boiler water to flow past the probe for a minute or so, or until display reading
stabilizes.
Take a sample of the boiler water through the sample cooler and cool to within the
temperature compensation range of the portable conductivity meter (read the UNNEUTRALIZED conductivity with your meter).
Adjust the CALIBRATE pot with a small screwdriver to make the controller read the
value of the UN-NEUTRALIZED sample.
Take a second sample and verify calibration.
Return AUTO-MANUAL button to the OUT position.
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Conductivity vs. PPM Table
µS/cm

ppm

µS/cm

ppm

µS/cm

ppm

2
4
6

1
2.1
3.2

120
140
160

68
80
91

900
950
1000

560
600
630

8
10
12

4.2
5.2
6.4

180
200
220

100
115
127

1500
2000
2500

970
1300
1700

14
16
18

7.4
8.5
9.6

240
260
280

139
150
164

3000
3400
4000

2000
2400
2750

20
25
30

11.0
13.5
16.0

300
350
400

176
210
240

4500
5000
5500

3150
3500
3900

35
40
45

19.0
22.0
24.5

450
500
550

270
300
335

6000
6500
7000

4300
4700
5000

50
60
70

27.5
33.0
39.0

600
650
700

370
400
435

7500
8000
8500

5400
5800
6200

80
90
100

45.0
51.0
56.0

750
800
850

470
500
530

9000
9500
10,000

6600
7000
7400
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MAINTENANCE AND TECHNICAL SERVICE
Technical Service/Return Material Procedure
Technical Support for Lakewood Instruments can be reached by calling (800) 2280839 or faxing (414) 355-3508, Monday through Friday, 7:30 a.m. - 5:00 p.m. CST.


Mail and returns should be sent to:
Lakewood Instruments
7838 North Faulkner Road
Milwaukee, WI 53224 USA
When any merchandise is returned to the factory, please call and obtain a return material
order (RMO) number and have the following information available:
•
•
•
•
•

Customer’s name, address, phone and fax numbers (shipping and billing).
A hard copy purchase order number (no exceptions) for cases where repairs or parts
are required that are not under warranty.
A contact person’s name and phone number to call if the equipment is beyond repair
or to discuss any other warranty matter.
Equipment model and serial numbers.
Reason for return, e.g., repair, warranty, incorrect part, etc.

We will then fax to your attention an RMO form that must accompany the returned item.
NOTE: THE RMO NUMBER MUST BE CLEARLY WRITTEN ON THE OUTSIDE
OF THE PACKAGE(S) BEING RETURNED.

ANY ITEMS SENT BACK TO THE FACTORY
WITHOUT AN RMO NUMBER WILL BE REFUSED
AND RETURNED TO SENDER
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Troubleshooting
PROBLEM
Display Reading Drifts

WHAT THIS MEANS

CORRECTIVE ACTION

Problem may be with either the
sensor or due to steam flashing.
Simulate a perfect probe to
determine which is causing the
problem.

CAUTION: This test is for standard units only.
Do not perform if your unit has a preamp.
1.

2.

3.

4.

5.

Valve does not open.
Wiring problem or the actuator itself.

1.

2.
3.

Boiler conductivity
continuously below setpoint.

Bypass valve is open or cycle time
may need to be increased.

1.
2.
3.
4.
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Remove sensor wires from TB1 pins 5 and 6
of rear circuit board. See Drawing
#5103892 for terminal block location and
pin out. Resistor should be installed at TB1,
pins 5 and 6 (see chart below for values).
DISPLAY
RESISTOR
NONE
0.0
27 OHM
4.0
10 OHM
8.3
Adjust the CALIBRATE pot with a small
screwdriver so the display corresponds to
resistor chart.
If the reading on the display is stable, check
the wiring from the sensor. Check the
sensor itself by checking continuity from
each wire to its respective electrode. If the
above checks are okay, check for steam
flashing at the sensor. If reading stabilizes
when the flow is restricted, there is flashing
at the sensor.
If steam flashing is present, reduce the
orifice size or check the plumbing.

With the boiler and controller on-line and
operating properly, depress the AUTOMANUAL button to the IN position. Valve
OPEN light should be illuminated. If the
valve still fails to open, check the wiring
between the valve and the controller.
Check for 120 VAC at the valve terminals.
If the valve still fails to open, check the
actuator wiring. If all is correct then replace
the actuator on the valve.

Check for open bypass valve.
Eliminate all sources of uncontrolled
blowdown.
Check for leaking at the bottom of the
manual blowdown valve.
If above tests are okay, reduce the size of
the continuous blowdown orifice.

PROBLEM
Boiler conductivity
continuously above setpoint.

Sudden increase in boiler
conductivity.

Boiler solids maintained most
of the time, but sometimes
solids are WAY below setpoint.

WHAT THIS MEANS

CORRECTIVE ACTION

Closed or restricted valve or
incorrect orifice size.

1.

Loss of or contamination of
condensate.

1.
2.
3.

Check for loss of condensate.
Check for condensate contamination.
Check for Softener backwash valve failure.
Replace if necessary.

Problem with boiler low fire period.

1.
2.

Does the boiler go to low fire often?
If low fire period is under one hour, reduce
the size of the continuous blowdown orifice.
If low fire period is over one hour, close the
block valve during low fire time.

2.

3.

Poor control and frequent
calibration.

Sensor fouling or steam flashing.

14

1.
2.
3.

Check blowdown line for closed or
restricted valve.
Increase orifice size of the orifice union
downstream from the motorized ball valve.

Check for contaminated boiler water.
Clean or replace fouled sensor.
Check plumbing.

Replacement Parts
Part Number

Description

67162
68074

Boiler Sensor (SR, SR2, SR2P)
4-Electrode Boiler Sensor (SR4P)

66355
66354
67972
66356

1/16 inch orifice plate
1/8 inch orifice plate
3/8 inch orifice plate
¼ inch orifice plate

67244

½ inch union

66648
66650

Repair kit for ½ inch MBV1 Valve
½ inch MBV1 Valve
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For more information call toll free in the USA (800) 228-0839
Manufactured in the USA

Lakewood Instruments
7838 North Faulkner Road, Milwaukee, WI 53224 USA
Phone (414) 355-2807 • Fax (414) 355-3508
http://www.lakewoodinstruments.com
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