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1.0 INTRODUCTION 

This Operation and Maintenance Plan (O&M Plan) is designed to assist the system operators in 

operating, maintaining and monitoring the groundwater corrective action system at the MRP 

Properties Company (MRP) facility in Arkansas City, Kansas.  It is recommended that the 

operators familiarize themselves with the plan and refer to it as needed during system operations. 

 

1.1 System Overview 

Portions of the groundwater corrective action system were constructed and initially operated in 

1995 to address groundwater contamination resulting from phase separated hydrocarbon 

(product) floating on top of the water table beneath parts of the refinery.  The system was 

upgraded in the summer of 1998 to increase groundwater recovery system capacity to capture 

groundwater downgradient of the Land Treatment Unit (LTU) and the closed surface 

impoundments (No. 1 and No. 2 Closed Surface Impoundments and the No. 3A Aerated 

Lagoon).  Four recovery wells (RW-45, RW-55, RW-65, and RW-75) were added to the 

groundwater corrective action system in December 2001 to further enable the system to meet the 

gradient reversal requirements established by the RCRA Permit, issued in October 2001.   

 

The groundwater corrective action system consists of 9 recovery wells.  Each well contains a 

groundwater extraction pump.  Product pumps are installed in those recovery wells where free 

product is present in recoverable quantities.  The product recovered by the product pumps is 

pumped to a product storage tank for recycling.  The groundwater is pumped to the wastewater 

treatment system consisting of a bioreactor tank and a series of oxidation ponds.  The treated 

groundwater is discharged to the Walnut River under the facility National Pollutant Discharge 

Elimination System (NPDES) Permit, Kansas Water Pollution Control Permit No. I-WA18-

P002.   

 

1.2 Plan Organization 

The O&M Plan is divided into four sections: this introduction (Section 1), a general description 

of the system (Section 2), recommended preventive maintenance and checks (Section 3) and a 

summary of operational monitoring (Section 4).  Recovery well completion logs are provided in 
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Appendix A.  Appendices B, C D, E, and F contain the manufacturer’s equipment manuals for 

the groundwater pumps, product pumps and pump controls, and flow monitoring.     
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2.0 SYSTEM DESCRIPTION 

The groundwater corrective action system recovery wells are shown on Figure 1 and consist of 

wells RW-35, RW-40, RW-45, RW-50, RW-55, RW-60, RW-65, RW-70, and RW-75.  Each 

well is equipped with a submersible pump near the bottom of the well for extracting 

groundwater.  In order to prevent free-phase hydrocarbon product from being captured with the 

groundwater, wells containing free product also have an independently controlled product pump 

installed which removes the hydrocarbon phase from the top of the water table.  Recovery wells 

RW-35 through RW-70 are designed to intercept the groundwater downgradient of the facility’s 

Waste Management Area (WMA).  Construction details for the groundwater corrective action 

system recovery wells are provided in Appendix A. 

 

Figure 2 illustrates the process flow diagram for the recovery well system.  The groundwater 

pumps in recovery wells RW-35 through RW-75 connect to a common six-inch diameter line 

that discharges into the bioreactor tank.  The product recovery pumps all connect to a common 

two-inch diameter line that discharges into product recovery vessel V-7106 (Figure 3).  The 

water and product recovery pipelines are buried at a depth of approximately three feet. 

 

2.1 Groundwater Recovery and Treatment System 

The groundwater extraction pumps are Grundfos (or equivalent) stainless steel submersible 

pumps powered by three-phase 460 volt electric submersible motors.  Table 1 presents a 

summary of the groundwater pumps currently in use.  The groundwater recovery system 

typically extracts between 1500 and 2000 gallons per minute (gpm).  Manufacturer information 

for the groundwater pumps and motors is provided in Appendix B. 

 

Figure 4 shows typical wellhead connection details for the groundwater recovery pumps.  As 

shown, the pumps are connected either to 3-inch diameter schedule 80 PVC pipe within the well 

casing that joins to 3-inch diameter schedule 80 PVC pipe at the surface.  Each wellhead is 

equipped with an instantaneous/totalizing flow meter.  The pumps may be removed from the 

wells by disconnecting the pipe at the wellhead and raising the pump discharge pipe column and 

safety cable with a crane or other suitable equipment. 
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The groundwater is pumped to the wastewater treatment system, consisting of bioreactor tank R-

7101 and a downstream series of oxidation ponds.  This treatment system degrades the dissolved 

organic compounds in the collected groundwater.  The bioreactor tank system was originally 

constructed to treat wastewater streams generated during refinery operations and has a capacity 

of 1.66 million gallons.  A second bioreactor tank, R-7102, with the same capacity as R-7101, is 

available for backup if needed.  The oxygen content of the recovered groundwater stream is 

enriched in the bioreactor using ambient air supplied by a 75 HP blower located at the base of the 

bioreactor tanks.  A backup 75 hp blower is also available should the blower have to be taken out 

of service for maintenance. 

 

Groundwater is gravity fed from the bioreactor tank to the No. 1A pond and then flows into a 

series of oxidation ponds before being released to the Walnut River through a NPDES-permitted 

outfall.  These ponds do not have any mechanical systems requiring maintenance.  The discharge 

is monitored under the requirements of the NPDES permit. 

 

2.2 Product Recovery System 

Recovery wells containing free product are equipped with ORS Small Diameter Probe Scavenger 

pumps, set at the level of the product.  These pumps are equipped with sensor probes that operate 

the pumps.  The product pump float control system is designed to prevent the pump from 

operating unless product is present.  Manufacturer information for the Probe Scavenger pumps is 

provided in Appendix C.  

 

The ORS Probe Scavenger pump is a dynamic system consisting of a submersible pump 

assembly, a product probe and a control unit.  When set in the automatic position, the probe will 

detect product in the pump reservoir and start the pump, causing product to be pumped to the 

product recovery vessel (V-7106). 

 

The product is removed from vessel V-7106 on an as-need basis and recycled.    Vessel V-7106 

is monitored on a daily basis and product recovery pickups by outside contractors are scheduled 
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in advance.  The product transfers are scheduled when approximately 170 barrels are present 

leaving approximately 114 barrels of available capacity.   

 

2.3 Pump System Controls 

The control panels for recovery wells RW-40 and RW-50 are located in the motor control center 

located immediately south of Bioreactor Tank R-7102. The control panels for RW-40 and RW-

50 may be relocated in the future to the well location. The control panels for recovery wells RW-

35, RW-45, RW-55, RW-60, RW-65, and RW-70 are located at the wellhead.  The groundwater 

recovery pump, product pump and associated probes for each well are controlled with an ORS 

SITEPRO 2000 or a custom  built control panel.  The control panels include hand-off-auto 

(HOA) switches and indicator lights for the product pump and groundwater recovery pump, 

probe indicator status lights, and a power disconnect switch.  Information for these pump control 

panels is provided in Appendices D and E.  

 

In-well sensors monitored by the control panels include the high and low water level indicators 

and the product indicator.  The low water level indicator is set just above the top of the 

groundwater pumps so that groundwater pumping will be continuous unless the water level drops 

to near the bottom of the well.  Setting the low-level floats nearer to the groundwater pumps 

optimizes the groundwater gradient toward the site by dropping the groundwater level. 

 

The Probe Scavenger pumps will operate as long as they are in product.  If the product level is 

below the Probe Scavenger pump intake or the water level increases above the Probe Scavenger 

intake, the Probe Scavenger pump will automatically shut off and remain off until the product 

level returns to its original position or the pump is manually lowered or raised into the product.   

 



MRP Properties Company, LLC 
Groundwater Corrective Action Operation and Maintenance Plan 
August 29, 2011 

 

3-1 

3.0 PREVENTIVE MAINTENANCE 

It is important that the systems be checked frequently during the work week so that any operating 

problems can be identified and corrected quickly.  This check should include an inspection of the 

above ground piping, wellheads, control panels and product recovery vessel.  Operational 

monitoring, discussed in Section 4, should also be performed as part of this inspection. 

 

Additional suggestions regarding routine maintenance and repairs are provided below.  The 

appropriate electrical control and/or breaker should always be de-energized and locked out prior 

to performing maintenance or repairs on electrical components.  It should be noted that 

maintenance details for the bioreactors and oxidation ponds are not discussed in this Section.  

The treatment of the recovered groundwater is maintained in accordance with the facility 

NPDES permit, as required by the RCRA Permit (Section IV.C.1.c.) 

 

3.1 Maintenance of Groundwater Recovery System 

 

3.1.1 Groundwater Pumps 

The groundwater recovery pumps should be monitored daily Monday through Friday to verify 

that they are pumping at their normal rate.  The pumping rate may be adjusted by opening or 

closing the valve at the wellhead as dictated by groundwater level conditions.  Opening the valve 

is normally done in response to increasing water levels in the well while closing the valve is 

normally done if the pumping water level drawdown is excessive resulting in frequent on-and-off 

cycling.  If the pumping rate decreases  significantly, the groundwater and product levels in the 

well should be measured to determine if the lower pumping rate is due to a decrease in the water 

table elevation or a result of pump, discharge piping or well screen problems.  Additional 

inspection may be warranted, including removal and inspection of the pump system.  Damaged 

or corroded pipe, clamps and valves should be replaced, and worn pumps should be rebuilt or 

replaced as necessary.  Preventive maintenance pertaining to well screen fouling is discussed in 

Section 3.1.3. 

  

A groundwater recovery pump may discontinue operating due to an electrical problem such as a 
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short circuit in the pump motor or power cable, a faulty water level probe or a control panel 

failure.  If the power has kicked off at the breaker, a short circuit or power surge is indicated.  If 

the power is still on then a problem with the probe or control panel is more likely.  Standard 

electrical troubleshooting procedures should be used to pinpoint problems that cannot be readily 

identified.  

 

3.1.2 Monitoring Specific Capacity 

The specific capacity of a well is its yield per unit drawdown.  The specific capacity is expressed 

as gallons per minute (gpm) per foot of drawdown.  It is defined as the pumping rate divided by 

the drawdown in the recovery well. 

   

 Specific Capacity (SC) = Q  S 

 

  Where:  SC = specific well capacity (gpm per ft. of drawdown) 

Q = groundwater pumping rate from well (gpm) 

    S = drawdown (ft.) 

 

Specific capacity should be monitored semiannually.  Significant drops in specific capacity are 

an indicator of well screen fouling.  The specific capacity is also influenced by the aquifer 

saturated thickness, which varies in response to flow in the Arkansas and Walnut Rivers. 

 

3.1.3 Well Screen Treatment 

Well screen treatment is necessary when mineral or biological fouling of the well screens has 

resulted in a loss of well pumping capacity.  Based upon previous experience and the data 

collected through the well monitoring samples, a treatment program has been developed for the 

recovery wells.  The well treatment typically utilizes an acid solution for dissolving mineral 

deposits and shock chlorination to help clear biological fouling.   

 

3.1.3.1 Recovery Well Treatment Overview 

Periodic treatment will be necessary to restore the specific capacity of the recovery wells. Over 
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time mineral encrustation and biofouling reduce the specific capacity of the wells by plugging 

the well screens. Decreased specific capacity is recognized initially by observing a drop in the 

pumping level in a recovery well operating at a constant pumping rate. Groundwater pumping 

levels are monitored in the recovery wells at least once each month. An extreme case of loss of 

specific capacity would be indicated by the pump operation cycles counter located in the pump 

control panel. The cycle counter will increment each time the pumping level drops to the low 

water level sensor in the well thereby shutting down the pump.  

 

Well rehabilitation may use physical swabbing and pumping procedures, coupled with the use of 

chemicals. Rehabilitation is recommended if the well yield, efficiency or specific capacity 

declines by more than 75 percent. 

 

3.1.3.2 Physical Displacement 

Surging with over-pumping is a common well rehabilitation procedure. Surging can be 

performed by using surge blocks or by injecting air in the casing above the well screen. It is 

labor-intensive, and often requires specialized equipment (e.g., service rigs). Manual brushing 

also is effective in dislodging material from the well screen and casing. Over-pumping involves 

removing water from the well, either by bailing or pumping, and allows water from the aquifer to 

flow into the well, removing any fines or biofilm fragments that were dislodged through surging 

or brushing. 

 

3.1.3.3 Chemical Treatment 

Shock chlorination is used to control biofouling. Chlorine is added at concentrations in the 500 

mg/L to 2,000 mg/L range, and generally precedes acid treatment. After treating for 24 hours, the 

chlorinated water is surged within the well, and then pumped out. Chlorine concentrations 

dissipate rapidly and the water is pumped to the wastewater treatment system. 

 

Phosphoric acid is used to dissolve iron and manganese oxides and carbonate encrustation, and 

exert an antibacterial effect by providing a pH shock to bacteria typically adapted to neutral pH. 

The acid solution is added to a well within the screen interval at a concentration sufficient to 
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lower the pH of the water in the well to 3 or lower. Sufficient acid solution volume is added to 

the well to push the acid solution through the screen and into the filter pack and formation 

immediately surrounding the well. The acid solution is left in the well to react with encrustations 

and biofilms for approximately 24 hours and then pumped to the wastewater treatment system. 

The treatment time varies from a few hours to more than 24 hours, depending of the severity of 

the fouling.  

 

3.2 Maintenance of the Product Recovery System 

The product recovery pumps should be monitored regularly to verify that they are cycling and 

pumping at their normal rate.  If the pump is sitting too high or too low in the well, its position 

may be manually adjusted with the cable winch.  The diagrams provided in Figures 6 and 7, 

show how to determine the Probe Scavenger pump status from the probe indicator lights.  

Adjustment of the product pump position should be needed infrequently as groundwater 

pumping typically maintains the pumping water level at a relatively constant depth. 

 

It is recommended that the Probe Scavenger pumps be pulled from the recovery wells and 

inspected and cleaned as operational conditions warrant.  Cleaning should be performed with a 

soft brush using clean  water.  Cleaning should include the probes, screen inlets and outer surface 

of the pump/motor unit.  Check valves, product recovery lines and power cables should also be 

checked and replaced if not operating correctly or showing evidence of excessive wear or 

corrosion. 

 

If water enters the reservoir, the indicator will blink on and off and the product pump will not run 

when set on the auto position.  To clear the water from the reservoir, the pump should be started 

in the manual position three to four times for a period of about five seconds only.  Afterwards, 

the pump switch should be returned to the auto position.  If water in the pump reservoir 

continues to be a problem, the position of the pump in the well should be checked and adjusted 

as necessary. 

 

The product recovery system will require troubleshooting if a pump is positioned in product but 
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fails to cycle and pump properly.  The manuals provided in Appendices C and D provides 

troubleshooting advice for the Probe Scavenger pumps.  Depending on the type and severity of 

the problem, it may also be necessary to call the manufacturer for technical assistance.  Problems 

commonly encountered in the well include stuck floats, broken check valves, pinched product 

lines, motor/pump decoupling and motor failure due to excessive product pumping. 

 

3.3 Spare Parts 

An appropriate inventory of spare parts for the groundwater Corrective Action system should be 

maintained at the facility.  Typically, this will include at least one groundwater pump and one 

product pump, and pump motors. 
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4.0 OPERATIONAL MONITORING 

Operational monitoring allows for measuring the performance of the recovery system, adjusting 

the system to optimize groundwater and product recovery, and identifying potential problems in 

system operation.  An example operational monitoring log for the groundwater recovery system 

is provided in Figure 5 and discussed in more detail below. This log form may be revised as 

needed by the operations personnel. The log form will include name of personnel recording the 

data, date of measurement, groundwater pumping rate, totalized groundwater flow, hour meter 

run time, water pump cycles, product pump cycles, product meter accumulated flow, periodic 

measurements of the product level in vessel V-7106, and record of product transfers for 

recycling. Operation monitoring will be conducted Monday through Friday, except on holidays. 

 

4.1 Bioreactor Inlet Flow Monitoring 

The instantaneous and totalized flow into the bioreactor tanks should be checked and recorded at 

a minimum on a weekly basis.  This information will provide a means for determining the total 

amount of groundwater extracted and treated.  It will also provide an instant check on the entire 

groundwater recovery system.   

 

4.2 Recovered Product Vessel V-7106 Monitoring 

The product level in V-7106 is obtained through an exterior mounted glass liquid level site 

gauge. The storage capacity of vessel V-7106 is 250 barrels. Product transfers should be 

scheduled when the vessel contains approximately 170 barrels. A site gauge graduated in one 

inch intervals is used to measure the volume of product contained in vessel V-7106.Subtraction 

of the product level thickness from the previously measured product level, taking into account 

any product removed, will provide the number of barrels of product recovered since the last 

measurement. 

 

V-7106 Product Volume (barrels) = 3.1416 * r2 * w * 7.48 gallons/ft3* 1 barrel / 42 gallons 

 

where:  r = Radius of Vessel V-7106 = 5.0 ft) 

  w = Measured product thickness (inches) 
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A simple conversion of 1.17 barrels per inch of liquid height can be used. 

 

Operations personnel should schedule a transfer when approximately 170 barrels of product are 

present in vessel V-7106. Transfers of product or water should be noted on the operational 

monitoring log. 

 

4.3 Control Panel Monitoring 

The control panels for recovery wells RW-40 and RW-50 are located in the Motor Control 

Center.  The control panels for recovery wells RW-35, RW-45, RW-55, RW-60, RW-65, RW-

70, and RW-75 are located at the wells.  The recovery well control panels should be checked 

daily (Monday through Friday) to make sure that the pumps are energized and set in the auto 

position.  The groundwater pumps should generally be operating. Product pumps cycle relatively 

frequently and can be either operating or not operating depending on their position in the 

pumping cycle.  

 

The information provided on the control panel should be recorded weekly and can be used to 

evaluate system performance and adjust system operations where indicated.  The number of 

pump cycles, operating time and totalized flow should be recorded for each groundwater pump.  

These pumps should have relatively few pump cycles with near continuous operating time.  If a 

pump is cycling too often, its pumping rate may require adjustment at the wellhead or the low 

level probe position may need to be checked.  Similarly, the number of pump cycles, operating 

time and current cycle rate should be recorded for each of the product pumps.  If a product pump 

is not operating and cycling correctly, it may be positioned incorrectly in the product, or there 

may not be any product to recover.  The probe status lights on the SITEPRO 2000 control panel 

or the Direct Logic Programmable Logic Controller (PLC) (Figures 6 and 7) may be used with 

the measured product and water level to determine well conditions and corrective action if 

necessary. 

 

4.4 Wellhead Monitoring 

The wellheads should be inspected daily (Monday through Friday) with both a totalized flow and 
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an instantaneous flow rate recorded for each groundwater pump.  The flow rate should be 

consistent with previous days.  If not, it is important to determine what has changed with the 

pump operation and repair or adjust the system, accordingly.  The flow data also serves as a 

record of the amount of groundwater removed from each well and is needed for evaluating the 

system’s effectiveness. 

 

The depth to product and water should be measured and recorded on a monthly basis, to the 

nearest hundredth of a foot.  This data is necessary for evaluating the performance of the 

groundwater pumps and the product pumps.  The data is also useful in combination with the 

probe status information in determining whether the product pumps are at an optimum depth or 

whether adjustments are necessary. 

 



TABLESTABLES



 

Table 1 Summary of Recovery Well Pump Equipment 

 

Recovery Well Well 

Casing 

Dia. (in) 

Motor 

Horse 

Power 

Groundwater Pump 

Model 

Product Pump Model 

RW-35 12 15 Grundfos 230S150-4 ORS Probe Scavenger 

RW-40 12 15 Grundfos 230S150-5 ORS Probe Scavenger 

RW-45 12 15 Grundfos 230S150-4 ORS Probe Scavenger 

RW-50 12 15 Grundfos 230S150-4  

RW-55 12 15 Grundfos 230S150-5  

RW-60 12 15 Grundfos 230S150-5  

RW-65 12 15 Grundfos 230S150-5  

RW-70 12 15 Grundfos 230S150-4 ORS Probe Scavenger 

RW-75 12 15 Grundfos 230S150-4 ORS Probe Scavenger 
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APPENDIX AAPPENDIX A
Recovery Well 

Completion Details





SC 0 0

SP 35

Gold Seal 
medium 
bentonite chips  

GRAVEL PACK: 
8-12 mesh silica sand, 26.0 ft - 
39.5 ft; Ritchie sand 6.5 ft -26.0 
ft & 39.5 ft - 43.5 ft

GROUND ELEVATION:
1060.17 3.0'

W
E

L
L

 C
O

M
PL

E
T

IO
N

4.0'-12.0' Tan-Brown fine-med. gr. sand, strong odor    

LENGTH:

0.0'-4.0' Dk. Brown sandy sl. clayey loam, top soil 

PAGE  1    OF  1 

EASTING:

2032.12

DATE MEASURED:

-594.96

43.44' BGS 

BACKGROUND PID:
0 ppm

DEPTH TO LIQUID:

Well Number:

RW-35

DEPTH TO TOP OF SCREEN:

EnecoTech Inc.
1580 Lincoln Street, Suite 1000
Denver, Colorado 80203

WELL CONSTRUCTION LOG

SLOT:
14.44' & 4'

NORTHING:

DEPTH TO WATER:

HOLE DIAMETER: TOTAL WELL DEPTH:

CEMENT:

23.74' TOC

TOC ELEVATION:

DRILLED BY:

Davis Environmental Drilling, L.L.C. 
State License # 607
LOGGED BY:

DRILLING METHOD:

Reverse Circulation

SEAL: 

CASING STICKUP

5/9/2003

WELL TYPE:

CALIBRATED TO:
100 ppm Isobutylene

PROJECT NUMBER:
99-0138R-019

PROJECT NAME:

DETECTOR:
PID OVM 580B

LITHOLOGY/REMARKS                                                   
(The stratification lines on the borehole log represent the approximate boundary between soil and rock 

types.  The transition between these boundaries may be more gradual than shown on this log.)

0.0 ft - 4.0 ft 24.21' TOC

0.040 inch 12"
DIAMETER:

1063.18
DIAMETER:

28' 11.44' BGS

PI
D

 R
E
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D
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G

 (P
PM

)

Arkansas City

20"

Recovery Well

SAMPLING METHOD:

Grab

12"
LENGTH:

U
SC

S 
C

L
A

SS
IF

IC
A

T
IO

N

DATE DRILLED:

OWNER:

TPI PETROLEUM, INC.

CASING TYPE:

4/29/2003

Scott Dixon, EnecoTech

Sch. 80 PVC
SCREEN TYPE:
Johnson Stainless Steel Wire Wrap

D
E

PT
H

 (F
T

 B
G

S)

D
E

PT
H

 (F
T

 B
G

S)

0

CL

SC

CL

GW

CL

GM

CL

SH

End of boring 46' BGS.

Sand Pack Grout D = Dry

Bentonite Chips Cement DP = Damp SAT = Saturated

50

20

50

40.0'-46.0' Gray hard shale bedrock

30

10

M = Moist

13.0'-19.0' Gray med-coarse gr. sandy clay with well rounded gravel up to 1/2"

12.0'-13.0' Gray soft, sticky clay 

39.5'-40.0' Gray clay and soft shale

30
31.0'-34.0' Rusty-Tan mod. pl. sticky clay

40

34.0'-39.5' Various colored gravel up to 1" and cobbles

40

20.0'-31.0' Various colored coarse sand with cobbles

19.0'-20.0' Gray v. plastic, sticky clay 
20

10
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Northing:_________ Easting: __________

Ground Surface Elevation:_______ ft amsl

DRILLING FLUID: ___________________

DRILLER: __________________________

PROJECT:

Figure No.:

MICHIGAN REUTILIZATION, LLC
ARKANSAS CITY, KANSAS

RECOVERY WELL 
RW-40

CONSTRUCTION DIAGRAM

EXPLANATION

FILENAME: Well Const Log rev2                     DATE: 5/25/2007

WELL CONSTRUCTION DIAGRAM

17’
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SURFACE SEAL:
Material: ___________________________
Length:   ___________________________

BENTONITE SEAL:
Material: ___________________________
Length:   ___________________________

WELL CASING:
Material: _________________________
Length:   _________________________

WELL SCREEN:
Material: _________________________
Length:   _________________________

BOTTOM SUMP:

Material: ____________________
Length: ____________________

FILTER PACK:
Material: __________________________
Length:   __________________________

53.5’

32.5’

4’

2.5’

2.44’

CL

SW

GW

CL

SC

SW

GW

SHALE
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SP

The stratification lines on the borehole log represent the approximate boundary 
between soil and rock types.  The transition between these boundaries may be 
more gradual than depicted on this log.

Cement Grout 
(surface seal)

Bentonite Seal

Filter Pack

Well Screen

Well Casing

WELL 
CONSTRUCTION

Casing Centralizer

BOREHOLE:
Diameter: ___________________________

Cement Grout
26’ (0-26’)

2.5’ (26-28.5’)
Bentonite Chips

25’ (28.5-53.5’)
3-12 Silica Sand

32.5’ bgs

Stainless Steel 12” Dia. 40 Slot
17’ (32.5-49.5’)

Stainless Steel 12 “ Dia.
4’ (49.5-53.5’)

31.8’(3/12/07)

3/8/07 3/12/07

-749.309

Kevin Holub

Water

1071.34

1068.9

2076.840

24” (0-49.5’),  16” (49.5-54’)

Certa-lokTM Sch. 40 PVC 12” Dia.

LITHOLOGY

Well-graded gravels, gravel-sand mixtures, little or no fines

Well-graded sands, gravelly sands, little or no fines

Inorganic clays of low to med. plasticity, gravelly clays, 
sandy clays, silty clays, lean clays

Clayey sands, sand-clay mixtures

Shale Bedrock

Poorly graded sands, gravelly sands, little or no fines

GW

SW

SP

SC

CL

SHALE

STATIC WATER LEVEL: _________ ft bgs

DATE STARTED: _____  FINISH:______

DRILLING CONTRACTOR: Layne Western

Top of Casing Elevation:  _______  ft amsl

DRILLING METHOD: Reverse Circulation

WELL DEVELOPMENT METHOD: 
Bail, swab, overpump                                  

SURVEY (site coordinates):

LOGGED BY: Jason Garnsey









PROJECT:

Figure No.:

MICHIGAN REUTILIZATION, LLC
ARKANSAS CITY, KANSAS

EXPLANATION

WELL CONSTRUCTION DIAGRAM

25’
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SURFACE SEAL:
Material: ___________________________
Length:   ___________________________

BENTONITE SEAL:
Material: ___________________________
Length:   ___________________________

WELL CASING:
Material: _________________________
Length:   _________________________

WELL SCREEN:
Material: _________________________
Length:   _________________________

BOTTOM SUMP:

Material: ____________________
Length: ____________________

STATIC WATER LEVEL: _________ ft bgs

DATE STARTED: _____  FINISH:______

DRILLING CONTRACTOR: Layne Western

Top of Casing Elevation:  _______  ft amsl

Ground Surface Elevation:_______ ft amsl

Northing:_________ Easting: __________

DRILLING METHOD: Reverse Circulation

FILTER PACK:
Material: __________________________
Length:   __________________________

WELL DEVELOPMENT METHOD: 
Bail, swab, overpump                                  

SURVEY (site coordinates):

DRILLER: __________________________

LOGGED BY: Jason Garnsey

DRILLING FLUID: ___________________

Cement Grout

Bentonite Chips

3-12 Silica Sand

Certa-lokTM Sch. 40 PVC 12” Dia.

25’ (21-46’)

Stainless Steel 12 “ Dia.

Kevin Holub

Water

17’ (0-17’)

2.5’ (17-19.5’)

30.5’ (19.5-50’)

21’ bgs

4’ (46-50’)

Stainless Steel 12” Dia. 50 Slot

30.5 (3/2/07)

2/22/07 3/5/07

1072.01

1069.27

-1019.172 2403.951

2.74’

50’

21’

4’

2.5’

5
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SP

CL

SP

SW

GW

SC

GW

SHALE

The stratification lines on the borehole log represent the approximate boundary 
between soil and rock types.  The transition between these boundaries may be 
more gradual than depicted on this log.

Cement Grout 
(surface seal)

Bentonite Seal

Filter Pack

Well Screen

Well Casing

WELL 
CONSTRUCTION

Casing Centralizer

BOREHOLE:
Diameter: ___________________________24” (0-46’),  16” (46-52’)

RECOVERY WELL 
RW-60

CONSTRUCTION DIAGRAM
LITHOLOGY

Well-graded gravels, gravel-sand mixtures, little or no fines

Well-graded sands, gravelly sands, little or no fines

Inorganic clays of low to med. plasticity, gravelly clays, 
sandy clays, silty clays, lean clays

Clayey sands, sand-clay mixtures

Shale Bedrock

Poorly graded sands, gravelly sands, little or no fines

GW

SW

SP

SC

CL

SHALE

FILENAME: Well Const Log rev2                     DATE: 5/25/2007





STATIC WATER LEVEL: _________ ft bgs

PROJECT:

Figure No.:

MICHIGAN REUTILIZATION, LLC
ARKANSAS CITY, KANSAS

EXPLANATION

WELL CONSTRUCTION DIAGRAM
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SURFACE SEAL:
Material: ___________________________
Length:   ___________________________

BENTONITE SEAL:
Material: ___________________________
Length:   ___________________________

WELL CASING:
Material: _________________________
Length:   _________________________

WELL SCREEN:
Material: _________________________
Length:   _________________________

BOTTOM SUMP:

Material: ____________________
Length: ____________________

DATE STARTED: _____  FINISH:______

DRILLING CONTRACTOR: Layne Western

Top of Casing Elevation:  _______  ft amsl

Ground Surface Elevation:_______ ft amsl

Northing:_________ Easting: __________

DRILLING METHOD: Reverse Circulation

FILTER PACK:
Material: __________________________
Length:   __________________________

WELL DEVELOPMENT METHOD: 
Bail, swab, overpump                                  

SURVEY (site coordinates):

DRILLER: __________________________

LOGGED BY: Jason Garnsey

DRILLING FLUID: ___________________

Cement Grout

Bentonite Chips

3-12 Silica Sand

Stainless Steel 12 “ Dia.

Kevin Holub

Water

17’ (0-17’)

2.4’ (17-19.4’)

32.6’ (19.4-52’)

23’ bgs

4’ (48-52’)

Stainless Steel 12” Dia. 40 Slot
25’ (23-48’)

5

10

20

15

30

25

40

35

50

45

29.15 (3/3/07)

3/2/07 3/6/07

1071.52

1069.31

-1144.458 2652.055

2.21’

2.4’

CL

SP

CH

SW

SP

GW

SHALE

The stratification lines on the borehole log represent the approximate boundary 
between soil and rock types.  The transition between these boundaries may be 
more gradual than depicted on this log.

Cement Grout 
(surface seal)

Bentonite Seal

Filter Pack

Well Screen

Well Casing

WELL 
CONSTRUCTION

Casing Centralizer

BOREHOLE:
Diameter: ___________________________24” (0-48’),  16” (48-55.5’)

RECOVERY WELL 
RW-70

CONSTRUCTION DIAGRAM

Certa-lokTM Sch. 40 PVC 12” Dia.

LITHOLOGY

Well-graded gravels, gravel-sand mixtures, little or no fines

Well-graded sands, gravelly sands, little or no fines

Inorganic clays of low to med. plasticity, gravelly clays, 
sandy clays, silty clays, lean clays

Clayey sands, sand-clay mixtures

Shale Bedrock

Poorly graded sands, gravelly sands, little or no fines

GW

SW

SP

SC

CL

SHALE

23’

FILENAME: Well Const Log rev2                     DATE: 5/25/2007





 



APPENDIX BAPPENDIX B
Submersible Pump &
Motor Technical Data



 







































Performance Curves
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230 GPMModel 230S

FLOW RANGE: 160 -320 GPM                OUTLET SIZE: 3" NPT           NOMINAL DIA. 6"

CAPACITY (GPM)
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%
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3450
3525
RPM

230S75-2 (71/2 HP)

230S100-3 (10 HP)

230S150-4 (15 HP)

230S200-5 (20 HP)

230S200-6 (20 HP)

230S250-7 (25 HP)

OPERATING RANGE: 160 to 320 GPM
CAPACITIES BELOW 160 GPM
SEE  MODEL 135S

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
4" MOTOR STANDARD, 7.5 HP/3450 RPM
6" MOTOR STANDARD, 7.5-40 HP/3450 RPM.
8" MOTOR STANDARD, 50-75 HP/3525 RPM.
* Alternate motor sizes available.

EFF.%

Performance conforms to ISO 2548 Annex B
@ 8 ft. min. submergence.

230S250-8 (25 HP)

230S300-9 (30 HP)

230S400-11 (40 HP)*

230S400-12 (40 HP)*

230S400-13 (40 HP)*

230S500-14 (50 HP)*

230S500-15 (50 HP)*

230S400-10 (40 HP)*

230S500-16 (50 HP)*

230S600-17 (60 HP)*

230S600-18 (60 HP)*

230S600-19 (60 HP)*

230S750-20 (75 HP)

230S750-22 (75 HP)

80

70

60

50



Technical Data

GRUNDFOS PUMPS CORPORATION  •  3131 N. Business Park Avenue  •  Fresno, CA  •  93727
Customer Service Centers:  Allentown, PA  •  Fresno, CA

Phone (800) 333-1366  •  FAX (800) 333-1363
Canada: Oakville, Ontario  •  Mexico:  Apodaca, N.L.

0 50 100 150 200 250 300
0

5

10

15

20

        230 GPM Model 230S

Fig. A Fig. B

3" 4"

NOTES: Specifications subject to change without notice.
* Required for 20-22 stage only.

N
P

S
H

 IN
 F

E
E

T

NPSHR

CAPACITY (GPM)

MATERIALS OF CONSTRUCTION

DIMENSIONS AND WEIGHTS

NOTES: All models suitable for use in 6" wells, unless equipped with 8" motor.
Weights include pump end with motor in lbs.
* Alternate motor sizes available.
** Built into sleeve, 4" M-NPT, 8" motor required.

COMPONENT CYLINDRICAL SHAFT (2-18 Stgs.)
Check Valve Hous ing 304 Stainles s  Steel
Check Valve 304 Stainles s  Steel
Diffus er Cham ber 304 Stainles s  Steel
Split Cone Nut 304 Stainles s  Steel
Split Cone 304 Stainles s  Steel
Im peller 304 Stainles s  Steel
Suction Interconnector 304 Stainles s  Steel
Inlet Screen 304 Stainles s  Steel
Straps 304 Stainles s  Steel
Cable Guard 304 Stainles s  Steel
Coupling 329/416 Stainless  Steel
Coupling Key 302/304 Stainless  Steel
Pum p Shaft 431 Stainles s  Steel
Interm ediate Bearings NBR
Im peller Seal Ring NBR/304 Stainless  Steel
Check Valve Seat NBR/316 Stainless  Steel
Top/Lower Bearing NBR/316 Stainless  Steel
8" Motor Adaptor Plate 304 Stainles s  Steel
Upthrus t Was her Carbon/Graphite HY22
Upthrus t s top ring 316 S.S./Tungs ten Carbide
Sleeve* 304 Stainles s  Steel
Sleeve Flange* 304 Stainles s  Steel

          LSP-TL-1230  Rev.7/98
          PRINTED IN USA

MOTOR DISCH. DIMENSIONS IN INCHES APPROX.
MODEL NO. FIG. HP SIZE SIZE A B C D E SHIP WT.

230S75-2 A 7.5 4" 3" NPT 48.5 29.6 18.9 3.8 5.6 88

230S100-3 A 10 4" 3" NPT 67.8 43.9 23.9 3.8 5.6 146

230S75-2 A 7.5 6" 3" NPT 43.0 24.2 18.9 5.4 5.7 124

230S100-3 A 10 6" 3" NPT 49.3 25.4 23.9 5.4 5.7 140

230S150-4 A 15 6" 3" NPT 56.4 28.0 28.4 5.4 5.7 161

230S200-5 A 20 6" 3" NPT 63.4 30.6 32.8 5.4 5.7 167

230S200-6 A 20 6" 3" NPT 67.8 30.6 37.3 5.4 5.7 186

230S250-7 A 25 6" 3" NPT 74.9 33.1 41.7 5.4 5.7 202

230S250-8 A 25 6" 3" NPT 79.3 33.1 46.2 5.4 5.7 209

230S300-9 A 30 6" 3" NPT 86.3 35.7 50.6 5.4 5.7 228

230S400-10* A 40 6" 3" NPT 95.4 40.3 55.1 5.4 5.7 234

230S400-11* A 40 6" 3" NPT 100.3 40.81 59.5 5.4 5.7 273

230S400-12* A 40 6" 3" NPT 104.8 40.81 64.0 5.4 5.7 279

230S400-13* A 40 6" 3" NPT 109.2 40.81 68.4 5.4 5.7 284

230S500-14* A 50 6" 3" NPT 130.7 57.83 72.9 5.4 5.7 388

230S500-15* A 50 6" 3" NPT 135.2 57.83 77.3 5.4 5.7 393

230S500-16* A 50 6" 3" NPT 139.6 57.83 81.8 5.4 5.7 399

230S600-17* A 60 6" 3" NPT 151.2 63.83 87.4 5.4 5.7 438

230S600-18* A 60 6" 3" NPT 155.6 63.83 91.8 5.4 5.7 445

230S600-19* A 60 6" 3" NPT 160.1 63.83 96.3 5.4 5.7 449

230S600-17 A 60 8" 3" NPT 129.2 41.79 87.4 7.5 7.6 544

230S600-18 A 60 8" 3" NPT 133.6 41.79 91.8 7.5 7.6 551

230S600-19 A 60 8" 3" NPT 138.0 41.79 96.3 7.5 7.6 555

230S750-20** B 75 8" 4" M-NPT 154.7 47.41 107.3 7.5 7.6 634

230S750-22** B 75 8" 4" M-NPT 163.6 47.41 116.2 7.5 7.6 681



APPENDIX CAPPENDIX C
ORS Small Diameter

Probe Scavenger Pump
Installation & Operation

Manual



 



 

























































































APPENDIX DAPPENDIX D
SITEPRO 2000 
Control Panel



 















































































































































































































APPENDIX EAPPENDIX E
Custom Control Panel: 

Wiring Diagrams, 
Parts List, and 

Vendor Documents



 



APPENDIX E1APPENDIX E1

Custom Control Panel 
Wiring Diagrams and

Parts List



 







PARTS LIST & VENDOR INFORMATION

COMPONENT MANUFACTURER PART NUMBER

Programmable Logic Controller DirectLOGIC DO‐05DR

Heater Packs (18.7‐30.7 Amp) Cutler Hammer H2013

Pump Panel ‐ Size 2 Cutler Hammer ECN5422 CAE

Motor Starter ‐ Water Pump Cutler Hammer AN16GNO

Overload Protection ‐ Water Pump Cutler Hammer FH47

Transformer 120/12 V ‐ Product Pump Acme Electric TB‐81325

Transformer 500 VAC  Acme Electric TB‐83218

Primary Transformer Fuses Littlefuse FLSR 30ID

DC Power Supply PowerLine 0900‐77

Hour Meter ‐ Water Pump Omron H7ET

Relay Omron MK2EP‐UA‐AC120

Cycles Counter ‐ Water & Product Durant‐Eaton 53300400



 



APPENDIX E2APPENDIX E2
(on CD-ROM)

Custom Control Panel
Vendor Documents



 



Programmable LogicProgrammable Logic 
Controller (PLC) 

- DO-05DR 
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 c
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 p
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 c
on

tr
ol

.

P
ro

ce
ss

 V
ar

ia
bl

e

Lo
op

C
al

cu
la

tio
n

M
an

uf
ac

tu
rin

g
P

ro
ce

ss
S

et
po

in
t V

al
ue

Lo
op

 C
on

fig
ur

in
g

an
d 

M
on

ito
rin

g

C
on

tro
l O

ut
pu

t

E
xt

er
na

l
D

is
tu

rb
an

ce
s

E
rr

or
 T

er
m

+
–
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Pr
oc

es
s 

C
on

tr
ol

 D
ef

in
it

io
ns

M
an

uf
ac

tu
ri

ng
 P

ro
ce

ss
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e 

se
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f a
ct

io
ns
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va
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 m

at
er

ia
ls
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ro

ce
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 c
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ha

ng
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ic
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ng
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at
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 c
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ng
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m
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er
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 p
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po
se

, u
lti

m
at
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oc
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s V
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e
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T
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 c

on
tr

ol
le

d 
va

ri
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le
 p
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f t
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 p
ro

ce
ss
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to

 c
on

tr
ol
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t m
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m
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tu
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ss
ur

e,
 le

ve
l, 
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w

, c
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po
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ti
on

, d
en

si
ty

, t
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 o

f t
w

o 
st

re
am

s,
 e

tc
. A
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o

kn
ow

n 
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e 
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al
 v
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.

Se
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s 
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e 
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et
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r 
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e 
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s 
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ri
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le
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n 
al

l c
on
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ti
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e
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rr
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e 
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oc
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s 
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ri
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le
 w
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 e
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e 

se
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C
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tr
ol

 O
ut

pu
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T
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 c
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 b
ec
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 c
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m
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d 
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r 
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e
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e 
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er
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et
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 r
ef

er
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s 
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E
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T
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 d
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ee
n 

th
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pr
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s 

va
ri

ab
le

 a
nd

 th
e 

se
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oi
nt
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w
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e 

pr
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va
ri
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le
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 e
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l l
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 m
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at
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 V
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ia
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e
– 

T
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s 
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ed
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 e
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 c
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tr
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 e
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m
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e
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el
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ht
 b
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ed
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 c
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D
is
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So
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 c
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ct
iv
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nd
 th

e 
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ur
e 
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l v
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ve
 m
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en

 w
id

er
 in

 o
rd

er
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ee
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st

an
t. 

T
he

 d
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p 
in

 u
ps
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ea

m
 p
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e 
di

st
ur
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e.

Fi
na

l C
on

tr
ol

 E
le

m
en

t
– 

T
hi

s 
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e 
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ic
al

 d
ev

ic
e 

us
ed
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 c

on
tr

ol
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e 
m

an
ip

ul
at

ed
 v

ar
ia

bl
e.

V
al

ve
s 

ar
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pr
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ab
ly

 th
e 

m
os

t w
id

el
y 

us
ed

 fi
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l c
on

tr
ol

 e
le

m
en

t.

La
g 

T
im

e
– 

T
he

 ti
m

e 
it

 ta
ke

s 
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r 
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e 
pr
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es

s 
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 r
es
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nd
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 c
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ng
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 m

an
ip

ul
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ed
 v

ar
ia

bl
e.

T
hi

s 
is

 a
ls

o 
kn

ow
n 

as
 th

e 
ca

pa
ci

ta
nc

e 
of

 th
e 

sy
st

em
. W

he
n 

yo
u’

re
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 th
e 

sh
ow

er
 a

nd
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ou
 tu
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up

 th
e 

ho
t w

at
er

 a
 li

tt
le

, t
he

 ti
m

e 
it

 ta
ke

s 
be

fo
re

 th
e 

w
at

er
 g

et
s 

ho
t i

s 
th

e 
la

g 
ti

m
e.

D
ea

d 
T

im
e
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T

he
 ti

m
e 

it
 ta
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r 
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an
ge
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 th

e 
pr
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s 
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 b
e 
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ed
. C

om
po

si
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on
an

al
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er
s 

an
d 

qu
al

it
y 
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nt

ro
l a

re
 u

su
al

ly
 s
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f s
ig

ni
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t d
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d 
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m

e.

Lo
op

 C
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O

pe
ra
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r-
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se
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io
ns

 w
hi

ch
 s

et
 u

p 
an

d 
op

ti
m

iz
e 
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e 

pe
rf

or
m

an
ce

of
 a

 c
on

tr
ol

 lo
op

. T
he

 lo
op

 c
al

cu
la

ti
on

 fu
nc

ti
on

 u
se

s 
th

e 
co

nf
ig

ur
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io
n 
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m
et

er
s 

in
 r
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l t

im
e

to
 a
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us

t g
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, o

ff
se
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, e
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.

Lo
op

 M
on

it
or

in
g

– 
T

he
 fu
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ti
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 w

hi
ch

 a
llo

w
s 

an
 o

pe
ra

to
r 
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 o

bs
er

ve
 th

e 
st

at
us

 a
nd

pe
rf

or
m

an
ce

 o
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 c
on

tr
ol

 lo
op

. T
hi

s 
is

 u
se

d 
in

 c
on

ju
nc

ti
on

 w
it

h 
th

e 
lo

op
 c

on
fig

ur
in

g 
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op
ti

m
iz

e 
th

e 
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an

ce
 o

f a
 lo

op
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e 
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e 
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y 

us
ed
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 c
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en
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g 
or
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 d
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 c
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 d
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 r
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 m
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n 
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 d
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A
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 c
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 o
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 c
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f c
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 p
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ra
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 C
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f d
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at
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e
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 b
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i �
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at
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is

 r
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e 
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 c
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n.

 T
he

 C
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at
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f
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i �
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 c
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 c
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w
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g 
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at
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 d
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 b
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 r
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 m
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 b
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at
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 c
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ra
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:
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 c
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d
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b
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 t
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 f
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 c
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 c
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 c
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 c
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 c
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 d
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 p
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 c
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h
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 C
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at
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h
e 

P
ro

d
u

ct
s 

fr
o

m
 t

h
e 

p
o

in
t 

o
f 

ex
am

in
at

io
n

.

2.
R

et
ai

n
 s

h
ip

p
in

g
 c

o
n

ta
in

er
 a

n
d

 
p

ac
ki

n
g

 m
at

er
ia

l.

3.
N

o
ti

fy
 t

h
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SECTION TA & TB SERIES OPEN CORE & COIL INDUSTRIAL CONTROL TRANSFORMERS5

208/277/380 PRIMARY VOLTS—115/95 SECONDARY VOLTS—1Ø, 50/60 Hz

 GROUP E

* See fusing chart for secondary fuse kits. 

① Secondary Fuse Kit PL112603 may be substituted for PL112600 thru PL112602 when Primary Fuse Kit is used. See page 62.
② See chart for integrally mounted fuse block catalog number suffix.

208/240/277/380/480 PRIMARY VOLTS—24 SECONDARY VOLTS—1Ø, 50/60 Hz

 GROUP D

* See fusing chart for secondary fuse kits. 

  CATALOG VA OUTPUT         APPROX. DIMENSIONS    APPROX. PRIMARY SECONDARY SECONDARY
    NO.  RATING AMPS                   INCHES (CM.)   SHIP WEIGHT FUSE BLOCK   FUSE KIT ① FUSE SIZE
    @ 115V A B C D E F LBS. (KG.) PART NO. PART NO. 115 VOLTS

 TB81301 50 0.43 4.35 3.00 2.70 2.50 2.61 .22 x .50 4 PL112700 * 6/10 amp
     (11.0) (7.6) (6.8) (6.4) (6.6) (0.6 x 1.3) (1.8)

 TB81302 75 0.65 4.74 3.00 2.70 2.50 2.81 .22 x .50 4 PL112700 * 1 amp
     (12.0) (7.6) (6.8) (6.4) (7.1) (0.6 x 1.3) (1.8)

 TB81303 100 0.87 4.45 3.75 3.40 3.13 2.44 .22 x .50 5 PL112701 * 11/4 amps
     (11.3) (9.5) (8.6) (8.0) (6.2) (0.6 x 1.3) (2.3)

 TB81304 150 1.30 5.00 3.75 3.84 3.13 3.06 .22 x .50 5 PL112701 * 2 amps
     (12.7) (9.5) (9.8) (8.0) (7.8) (0.6 x 1.3) (2.3)

 TB81305 250 2.17 5.68 4.50 3.84 3.75 4.06 .22 x .50 13 PL112702 * 31/2 amps
     (14.4) (11.4) (9.8) (9.5) (10.3) (0.6 x 1.3) (5.9)

 TB81306 350 3.04 6.30 4.65 4.15 4.06 4.75 .22 x .50 18 PL112702 * 5 amps
     (16.0) (11.8) (10.5) (10.3) (12.1) (0.6 x 1.3) (8.2)

 TB81307 500 4.35 6.22 5.25 4.47 4.38 4.56 .22 x .50 20 PL112704 * 7 amps
     (15.8) (13.3) (11.4) (11.1) (11.6) (0.6 x 1.3) (9.1)

 TB81308 750 6.52 6.82 6.75 5.78 5.75 3.69 .31 x .50 24 PL112705 * 10 amps
     (17.3) (17.1) (14.7) (14.6) (9.4) (0.8 x 1.3) (10.9)

 TB81309 1000 8.70 7.96 6.75 5.72 5.75 4.44 .31 x .50 31 PL112705 * 12 amps
     (20.2) (17.1) (14.5) (14.6) (11.3) (0.8 x 1.3) (14.1)

  CATALOG VA OUTPUT         APPROX. DIMENSIONS    APPROX. PRIMARY SECONDARY SECONDARY
    NO.  RATING AMPS                   INCHES (CM.)   SHIP WEIGHT FUSE BLOCK   FUSE KIT ① FUSE SIZE
     A B C D E F LBS. (KG.) PART NO. PART NO. 24 VOLTS

 TB81321 50 2.08 4.08 3.75 3.40 3.13 2.19 .22 x .50 4 PL112701 * 32/10 amp
     (10.4) (9.5) (8.6) (8.0) (5.6) (0.6 x 1.3) (1.8)

 TB81322 75 3.13 4.31 3.75 3.40 3.13 2.31 .22 x .50 5 PL112701 * 5 amps
     (10.9) (9.5) (8.6) (8.0) (5.9) (0.6 x 1.3) (2.3)

 TB81323 100 4.17 4.52 3.75 3.40 3.13 2.63 .22 x .50 5 PL112701 * 61/4 amps
     (11.5) (9.5) (8.6) (8.0) (6.7) (0.6 x 1.3) (2.3)

 TB81324 150 6.25 4.75 4.50 3.84 3.75 3.05 .22 x .50 9 PL112702 * 10 amps
     (12.1) (11.4) (9.8) (9.5) (7.7) (0.6 x 1.3) (4.1)

 TB81325 250 10.42 5.24 4.65 4.15 4.06 3.25 .22 x .50 11 PL112702 * 15 amps
     (13.3) (11.8) (10.5) (10.3) (8.3) (0.6 x 1.3) (5.0)

 TB81326 350 14.58 6.02 5.25 4.47 4.38 4.00 .31 x .50 18 PL112704 * 20 amps
     (15.3) (13.3) (11.4) (11.1) (10.2) (0.8 x 1.3) (8.2)

 TB81327 500 20.83 6.51 5.25 4.47 4.38 4.19 .31 x .50 19 PL112704 * 30 amps
     (16.5) (13.3) (11.4) (11.1) (10.6) (0.8 x 1.3) (8.6)

 TB81328 750 31.25 7.08 6.75 5.78 5.75 3.81 .31 x .50 26 PL112705 *  —
     (18.0) (17.1) (14.7) (14.6) (9.7) (0.8 x 1.3) (11.8)   33 amps

 TB81329 1000 41.67 8.10 6.75 5.72 5.75 4.63 .31 x .50 33 PL112705 * —
     (20.6) (17.1) (14.5) (14.6) (11.8) (0.8 x 1.3) (15.0)
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SECTION TA SERIES OPEN CORE & COIL INDUSTRIAL CONTROL TRANSFORMERS

68

SECTION TA & TB SERIES OPEN CORE & COIL INDUSTRIAL CONTROL TRANSFORMERS5

600 PRIMARY VOLTS—120/240 SECONDARY VOLTS—1Ø, 60 Hz

 GROUP K

240 X 480 PRIMARY VOLTS—120/240 SECONDARY VOLTS—1Ø, 60 Hz

 GROUP J

* See fusing chart for secondary fuse kits. 

TA SERIES PROTECTIVE DEVICES – Secondary Fuse Kits
FOR USE WITH INDUSTRIAL CONTROL TRANSFORMERS THROUGH 1500 VA.

 CATALOG NO. APPROX. SHIP WEIGHT    Lbs. (Kg.)

 PL112700 1 (0.5)
 PL112701 1 (0.5)
 PL112702 1 (0.5)
 PL112703 1 (0.5)
 PL112704 1 (0.5)
 PL112705 1 (0.5)
 PL112706 1 (0.5)
 PL112707 1 (0.5)

TB SERIES PROTECTIVE DEVICES– Secondary Fuse Kits
    APPROX. SHIPPING WT. 
 CATALOG NO.   VA DESCRIPTION (LBS./ KG.)

 PL79924  Fuse Kit: Secondary Fuse 1/4" x 1-1/4" w/ARM 1.0 (0.5)
 PL79928 50 – 350 Link: Small Jumper Links (Qty. 2) 1.0 (0.5)
 PL79929 500 & 750 Link: Large Jumper Links (Qty. 2) 1.0 (0.5)
 PL79930 50 – 350 Fuse Kit: Secondary Fuse Midget w/ARM 1.0 (0.5)
 PL79931 500 & 1000 Fuse Kit: Secondary Fuse Midget w/ARM 1.0 (0.5) 

TA & TB SERIES PROTECTIVE DEVICES –
Primary Fuse Kits
FUSES ARE NOT INCLUDED. CONSULT CATALOG FOR
PROPER FUSE SELECTION.  CATALOG NO. APPROX. SHIP WEIGHT    Lbs. (Kg.)

 PL112600 0.5 (0.2)

 PL112601 0.5 (0.2)

 PL112602 1 (0.5)

 PL112603 1 (0.5)

 CATALOG VA OUTPUT             APPROX. DIMENSIONS   APPROX. PRIMARY
 NO. RATING AMPS                      INCHES (CM.)   SHIP WEIGHT FUSE BLOCK
   @ 120V A B C D E F LBS. (KG.) PART NO.
 TA-3310 50 0.42 4.13 3.00 2.59 2.50 2.30 .22 x .50 4 PL112700
    (10.5) (7.6) (6.6) (6.4) (5.8) (0.6 x 1.3) (1.8)
 TA83311 100 0.83 4.90 3.00 2.59 2.50 3.35 .22 x .50 4 PL112700
    (12.4) (7.6) (6.6) (6.4) (8.5) (0.6 x 1.3) (1.8)
 TA83312 150 1.25 4.92 3.75 3.21 3.13 2.81 .22 x .50 6 PL112701
    (12.5) (9.5) (8.2) (8.0) (7.1) (0.6 x 1.3) (2.7)
 TA83313 250 2.08 5.38 4.50 3.84 3.75 3.05 .22 x .50 9 PL112702
    (13.7) (11.4) (9.8) (9.5) (7.7) (0.6 x 1.3) (4.1)
 TA83314 500 4.17 6.06 4.88 4.15 4.06 4.06 .22 x .50 13 PL112703
    (15.4) (12.4) (10.5) (10.3) (10.3) (0.6 x 1.3) (5.9)
 TA83315 750 6.25 6.43 5.25 4.47 4.38 4.00 .31 x .50 21 PL112704
    (16.3) (13.3) (11.4) (11.1) (10.2) (0.8 x 1.3) (9.5)
 TA83316 1000 8.33 7.34 6.75 5.72 5.75 3.69 .31 x .50 24 PL112705
    (18.6) (17.1) (14.5) (14.6) (9.4) (0.8 x 1.3) (10.9)

 CATALOG VA OUTPUT             APPROX. DIMENSIONS   APPROX. PRIMARY
 NO. RATING AMPS                      INCHES (CM.)   SHIP WEIGHT FUSE BLOCK
   @ 120V A B C D E F LBS. (KG.) PART NO.
 TB83210 50 0.42 4.13 3.00 2.70 2.50 2.30 .22 x .50 4 PL112700
    (10.5) (7.6) (6.8) (6.4) (5.8) (0.6 x 1.3) (1.8)
 TB83212 100 0.83 4.90 3.00 2.70 2.50 3.35 .22 x .50 4 PL112700
    (12.4) (7.6) (6.8) (6.4) (8.5) (0.6 x 1.3) (1.8)
 TB83213 150 1.25 4.92 3.75 3.40 3.13 2.81 .22 x .50 6 PL112701
    (12.5) (9.5) (8.6) (8.0) (7.1) (0.6 x 1.3) (2.7)
 TB83215 250 2.08 5.38 4.50 3.84 3.75 3.05 .22 x .50 9 PL112702
    (13.7) (11.4) (9.8) (9.5) (7.7) (0.6 x 1.3) (4.1)
 TB83218 500 4.17 6.06 5.25 4.47 4.06 4.06 .22 x .50 13 PL112704
    (15.4) (13.3) (11.4) (10.3) (10.3) (0.6 x 1.3) (5.9)
 TB83219 750 6.25 6.43 5.25 4.47 4.38 5.30 .31 x .50 21 PL112704
    (16.3) (13.3) (11.4) (11.1) (13.0) (0.8 x 1.3) (9.5)
 TB83220 1000 8.33 7.34 6.75 5.78 5.75 3.69 .31 x .50 24 PL112705
    (18.6) (17.1) (14.7) (14.6) (9.4) (0.8 x 1.3) (10.9)
 TA83221 1500 12.50 8.80 6.75 5.72 5.75 5.02 .31 x .50 43 PL112705
    (22.4) (17.1) (14.5) (14.6) (12.8) (0.8 x 1.3) (19.5)
 TA83222 2000 16.67 9.15 6.75 5.72 5.75 5.42 .31 x .50 48 PL112705
    (23.2) (17.1) (14.5) (14.6) (13.8) (0.8 x 1.3) (21.8)
 TA83223 3000 25.00 7.00 7.50 7.66 6.50 5.55 .41 x .81 51 PL112706
    (17.8) (19.1) (19.5) (16.5) (14.1) (1.0 x 2.1) (23.1)
 TA83224 5000 41.67 7.06 11.92 8.75 6.75 5.75 .41 x .81 90 PL112707
    (17.9) (30.3) (22.2) (17.1) (14.6) (1.0 x 2.1) (40.8)
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FLSR030ID Fuses - FLSR_ID Series - UL Class RK5 Dual-Element Time-Delay Fuse With Indication - Littelfuse
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Series: FLSR_ID

FLSR_ID Series - UL Class RK5 Dual-Element Time-Delay
Fuse With Indication 

Electrical Characteristics

Help Property Value

Ampere Rating (A) 30

 

Environmental Data

Environmental Info

Part Number: FLSR030ID

Littelfuse FLSR_ID Indicator™ fuses provide visual blown
fuse indication at a glance. The patented state-of-the-art
solid state design provides maximum reliability and superior
performance characteristics in a true dual-element design.
The use of Indicator™ fuses reduces down-time, nuisance
opening, increases safety, and can save thousands of
dollars in lost production time.

Applications:

Service entrance switches

Switchboard main and feeder switches

Motor control center mains and motor branch
circuits

Individual fused combination motor controllers

Distribution panelboards

Industrial control panels

Protection of fully-rated panelboards and
loadcenters

All general purpose circuits

Features/Benefits:

Reduce Down-Time — A glance at the indicating
window of a FLSR_ID Indicator™ fuse pinpoints
open fuses immediately. If the window is dark, the
fuse has opened. It’s that simple. No fuse testing
required. Machine operators can immediately
determine that there is an open fuse and request
maintenance personnel to bring the proper
replacement.

Reduce Nuisance Opening — FLSR_ID Indicator™
fuses have superior time-delay and cycling
characteristics which can lengthen fuse life and
decrease needless opening.

Reduce Fuse Inventory — Because FLSR_ID
Indicator™ fuses have superior performance
characteristics they can be used on a variety of
applications, thus decreasing fuse inventory.

Reduce Equipment Damage — FLSR_ID
Indicator™ fuses have superior overload and short
circuit protection which can reduce equipment
damage.

Reduce Accidents — The FLSR_ID Indicator™
fuses improve safety by minimizing exposure to live
circuits. Unlike other forms of blown fuse indication,
Indicator™ fuses provide built-in blown fuse
indication with the power on or off. No second
guessing whether a light means a good or bad
fuse and no current going across a blown fuse to
power a lighted accessory.

Request a Sample

Check Distributor Stock
Click Here

Find A Distributor

Design Support

Certification

Plant Certifications

Home  Contact Us Careers Company Info Investors Login

Home Products Technology: Fuses Series: FLSR_ID Part: FLSR030ID

    

Applications Products Technical Resources Industries Electrical Services Search
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VDC (V) 300

VAC (V) 600

Package Size Industrial Cartridge

Opening Slo-Blo®/Time Lag (T)/Time Delay

Interrupt Rating 20000A@300VDC

Interrupt Rating 300000A@600VAC

Contact Us Careers Company Info Investors LoginLegal Disclaimer Sitemap
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1300 ma Universal AC Adapter with USB Power Port

http://www.originalpower.com/household/universal-adapters/1300ma-universal-ac-adapter-with-usb-power-port[8/8/2011 10:23:39 AM]

 

1300 ma Universal AC Adapter with USB Power Port

The PowerLine 1300 ma Universal AC Adapter is perfect
as a replacement for expensive batteries or to replace
lost AC adapters.

Eliminates the Need for Expensive Batteries
Provides 3 – 12 Volts DC at up to 600 ma
One USB Power Port with 1300ma of Power
Includes 7 Plug Tips for use with a Wide Variety
of Electronic Products
Reversible Plug Tips for Setting Polarity
Perfect Replacement for Batteries or Lost
Adapters

PowerLine Model# 0900-77, 0900-92, 90304

Click the video for usage instructions.

HOME HOUSEHOLD UNIVERSAL ADAPTERS > > > 1300MA ADAPTER

Home

USB Power

Household

DC Power Socket

Universal Adapters

600ma Adapter

1300ma Adapter

600ma Adapter +

1300ma Adapter +

Global Power Converter

Car/Home USB Adapters

AC/DC Dual Port USB

Mobile

Support

POWER YOUR LIFESTYLE

HOME SUPPORTUSB POWER HOUSEHOLD MOBILE

Restore Default Settings© Copyright 2009, All Rights Reserved

http://www.originalpower.com/images/stories/0-27005-90304-big.png
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Omron: RelayOmron: Relay
– MK2EP-UA-AC120



 



■ Exceptionally reliable general purpose
relay

■ Long life (minimum 100,000 electrical
operations) assured by silver contacts

■ Built-in operation indicator (mechanical,
LED), diode surge suppression, Varistor
surge suppression

■ The contact operation can be easily
checked by mechanical indicator and/or
push-to-test button options

■ Conforms to CENELEC standards

■ VDE approved versions available

General Purpose Relay MK

Ordering Information
To Order: Select the part number and add the desired coil voltage rating (e.g., MK3P5-S-AC120).

Note: 1. Reverse polarity versions available on DC coil types. Consult your OMRON representative for further information.
2. VDE approved versions are available. Consult your OMRON representative for further information.

Part number

Mechanical Mechanical indicator
Type Terminal Coil Contact form indicator & push-to-test button

Standard Plug-in AC/DC DPDT MK2P-I MK2P-S

3PDT MK3P-5-I MK3P-5-S

LED indicator DPDT MK2PN-I MK2PN-S

3PDT MK3PN-5-I MK3PN-5-S

LED indicator and diode DC DPDT MK2PND-I MK2PND-S

3PDT MK3PND-5-I MK3PND-5-S

LED indicator and varistor AC DPDT MK2PNV-I MK2PNV-S

3PDT MK3PNV-5-I MK3PNV-5-S

Diode DC DPDT MK2PD-I MK2PD-S

3PDT MK3PD-5-I MK3PD-5-S

Varistor AC DPDT MK2PV-I MK2PV-S

3PDT MK3PV-5-I MK3PV-5-S

■ ACCESSORIES (Order separately)

To Order: Select the appropriate part numbers for sockets, clips, and mounting tracks (if required) from the available types chart.

Track mounted sockets

Part number

Relay type Socket Relay hold-down clip Mounting track/end plate

SPDT PF083A-E PFC-A1 PFP-100N or PFP-50N and
DPDT PFP-M (end plate)

3PDT PF113A-E PFC-A1 PFP-100N or PFP-50N and
PFP-M (end plate)
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MK MK

■ COIL DATA

Note: 1. The rated current and coil resistance are measured at a coil temperature of 23°C (73°F) with a tolerance of ±15% for DC
rated current and +15%, -20% for AC rated current.

2. The rated current is reference value.
3. Performance characteristic data are measured at a coil temperature of 23°C (73°F).
4. For models with the LED indicator built-in, add an LED current of approximately 0 thru 5 mA to the rated current.

Specifications
■ CONTACT DATA

Resistive load (p.f. = 1)

Load 2 Pole 3 Pole Inductive load (p.f. = 0.4)

Rated load 10 A at 250 VAC 10 A at 120 VAC 7 A at 250 VAC
10 A at 28 VDC 10 A at 28 VDC

10 A at 250 VAC

Contact material Ag

Carry current 10 A

Max. operating voltage 250 VAC, 250 VDC

Max. operating current 10 A

Max. switching capacity 2,500 VA 2,500 VA/1,250 VA (NO/NC contacts) 1,750 VA
280 W 280 W

Min. permissible load 10 mA at 1 VDC

Rated Rated Coil Coil inductance Pick-up Dropout Maximum Power
voltage current (mA) resistance (Ref. value) (H) voltage voltage voltage consumption
(VAC) (at 60 Hz) (Ω) Armature OFF Armature ON % of rated voltage (mW)

6 360 3.9 0.0423 0.0201 80% max. 30% min. 110% max. Approx.

12 180 16.3 0.3270 0.1666 Approx. (at 60 Hz) 2.3 VA

24 88.0 68.0 0.6940 0.3760 2.7 VA 25% min. (at 60 Hz)

50 39.0 338 3.195 1.530
(at 50 Hz) Approx.

110 21.0 1240 13.45 7.32
2.7 VA

120 18.0 1578 15.04 7.19
(at 50 Hz)

220 11.0 5090 49.73 27.02

240 9.2 6737 58.62 32.07

Rated Rated Coil Coil inductance Pick-up Dropout Maximum Power
voltage current (mA) resistance (Ref. value) (H) voltage voltage voltage consumption
(VDC) (at 60 Hz) (Ω) Armature OFF Armature ON % of rated voltage (mW)

6 255 23.5 0.206 0.106 80% max. 15% min. 110% max. Approx.

12 126 95 0.963 0.449 Approx. 1.5 W

24 56 430 4.915 2.478 2.7 VA

48 29.5 1630 16.685 10.487

110 15.1 7300 80.2 42.6

AC

DC

Back connecting sockets

Part number

Relay type Socket Relay hold-down clip

SPDT PL08 PLC-E

DPDT PLE08-0 PLC-10

PL08-Q PLC-E

3PDT PL11 PLC-E

PLE11-0 PLC-10

PL11-Q PLC-E

■ ACCESSORIES (continued)
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■ CHARACTERISTICS

Contact resistance 50 mΩ max.

Operate time AC: 20 ms max. DC: 30 ms max.

Release time 20 ms max.

Operating frequency Mechanical 18,000 operations/hour

Electrical 1,800 operations/hour (under rated load)

Insulation resistance 100 MΩ min. (at 500 VDC)

Dielectric strength 2,500 VAC, 50/60 Hz for 1 minute between coil and contacts
1,000 VAC, 50/60 Hz for 1 minute between contacts of same poles, between
terminals of the same polarity
2,500 VAC, 50/60 Hz for 1 minute between current-carrying parts, noncurrent-
carrying parts, and terminals of opposite polarity

Vibration Mechanical durability 10 to 55 Hz, 1.50 mm (0.06 in) double amplitude

Malfunction durability 10 to 55 Hz, 1.00 mm (0.04 in) double amplitude

Shock Mechanical durability 1,000 m/s2 (approx. 100 G)

Malfunction durability 100 m/s2 (approx. 10 G)

Ambient temperature Operation: -10° to 40°C (14° to 104°F)

Humidity 35 to 85% RH

Service Life Mechanical 10 million operations min. (at operating frequency of 18,000 operations/hour)

Electrical 100,000 operations at rated load (at operating frequency of 1,800 operations/hour)

Weight Approx. 0.85 g (3.0 oz)

Note: Data shown are of initial value.

■ CHARACTERISTIC DATA

Maximum switching capacity Electrical service life
MK2P-S, MK3P5-S MK2P-S, MK3P5-S

Rated operating voltage (V)
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■ TERMINAL ARRANGEMENT (Bottom view)

Standard type (AC/DC coil) LED indicator type (AC coil)
MK2P-I, S MK3P5-I, -S MK2PN-I, -S MK3PN-5-I, -S

LED indicator type (DC coil) Diode type (DC coil)
MK2PN-I, -S MK3PN-5-I, -S MK2PD-I, -S MK3PD-5-I, -S

Varistor type (AC coil) LED indicator and diode type (DC coil)
MK2PV-I, -S MK3PV-5-I, -S MK2PND-I, -S MK3PND-5-I, -S

LED indicator and Varistor type (AC coil)
MK2PNV-I, -S MK3PNV-5-I, -S

Unit: mm (inch)

Dimensions

■ RELAYS
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Track mounted socket
PF083A-E (conforming to DIN EN 50022) Terminal Mounting Mounting dimensions

arrangement holes of relay with socket

Note: Model PF083A-E can be used as a front connecting socket.

Track mounted socket
PF113A-E (conforming to DIN EN 50022) Terminal Mounting Mounting dimensions

arrangement holes of relay with socket

Note: Model PF113A-E can be used as a front connecting socket.

Back connecting socket Printed circuit
MK2 sockets (8 pin) board socket

PL08 (UL File No. E87929) PL08-Q PLE08-0
Solder terminals Wire wrap terminals

Mounting holes PL08 type sockets and MK2 relay Recommended PCB layout
PL08 Total height dimension PLE08-0

■ ACCESSORIES
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■ ACCESSORIES (continued)

Mounting tracks

PFP-100N/PFP-50N PFP-100N2
(conforming to DIN EN 500022) (conforming to DIN EN 500022)

Note: 1. *This dimension applies to mounting track PFP-50N.
2. A total of twelve 25 x 4.50 mm  (0.98 x 0.18 in) elliptic holes is provided with six holes cut from each rail end at a pitch of

10 mm (0.39 in) holes.

PFP-M end plate

Note: Use of Type PFP-M end plate is recommended to secure the socket on the mounting track. Be sure that the engraved arrow
mark on the surface of the end plate faces upward and then tighten the screw firmly with a screwdriver.

Unit: mm (inch)

Back connecting socket Printed circuit
MK3 sockets (11 pin) board socket

PL11 (UL File No. E87929) PL11-Q PLE11-0
Solder terminals Wire wrap terminals

Mounting holes PL11 type sockets and MK3 relay Recommended PCB layout
PL11 Total height dimension PLE11-0
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Type Contact form Coil ratings Contact ratings

MK2P-I, -S DPDT 6 to 250 VAC 10 A, 250 VAC, Resistive

6 to 110 VDC 10 A, 28 VDC, Resistive

7 A, 250 VAC, Inductive

MK3P5-I, -S 3PDT 6 to 250 VAC 10 A, 120 VAC, Resistive

6 to 110 VDC 10 A, 28 VDC, Resistive

10 A, 250 VAC, Resistive

7 A, 250 VAC, Inductive

■ APPROVALS

UL (File No. E41515)/CSA (File Nos. LR41408 and LR335535)

Note: 1. The rated values approved by each of the safety standards (e.g., UL and CSA) may be different from the performance
characteristics individually defined in this catalog.

2. VDE, Nemko and Semko versions are available. Please consult your OMRON representative for further information.
3. In the interest of product improvement, specifications are subject to change.

Type Contact form Coil ratings Contact ratings

MK2P-I, -S DPDT 6 to 110 VDC 10 A, 250 VAC (NO) (cosø = 1)

5 A, 250 VAC (NC) (cosø = 1)

10 A, 280 VDC (NO)

MK3P5-I, -S 3PDT 6 to 240 VAC 5 A, 280 VDC (NC)

7 A, 250 VAC (cosø = 0.4)

SEV, DEMKO

Type Contact form Coil ratings Contact ratings

MK2P-I, -S DPDT 6, 12, 24, 48, 10 A, 250 VAC (NO) (cosø = 1)

100, 110 VDC 5 A, 250 VAC (NC) (cosø = 1)

10 A, 280 VDC (NO)

MK3P5-I, -S 3PDT 6, 12, 24, 50, 5 A, 280 VDC (NC)

110, 115, 120, 7 A, 250 VAC (cosø = 0.4)

200, 220, 230,

240 VAC

TUV (File No. R9051410)

OMRON ELECTRONICS, INC. OMRON CANADA, INC.
One East Commerce Drive 885 Milner Avenue
Schaumburg, IL 60173 Scarborough, Ontario M1B 5V8
1-800-55-OMRON 416-286-6465

Cat. No. GC RLY6 9/97 Specifications subject to change without notice. Printed in the U.S.A.
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POWER
Internal Battery: 3V, Lithium.
Life expectancy:  5 years +.
Replacement Part:  36367-202.

BACKLIGHT
10-30 VDC @ 30 mA max.
(Derate operating temperature 1°C/Volt above 17VDC.)
Reverse polarity protected.

PHYSICAL
Operating Temperature:  -20° to 70°C.
Storage Temperature:  -20° to 70°C.
Operating Humidity:  60% Non-condensing.
Weight:  2.2 oz. net.
Display Size:  .43" high.
Front Panel Rating:  NEMA 4X when mounted with gasket
provided.
Case Material:  Cycolac X-17.

TOTALIZER
Type:  UP counting.
Digits:  8

COUNT ACCURACY
100% when operated within specifications.

DC COMMON (Terminal 1)

COUNT INPUTS
Input B (Terminal 2) Low speed input designed for contact
closures to DC common.

Speed:  0 to 20 Hz.
Min Low Time: 10 milliseconds.

Min High Time: 40 milliseconds.
Impedance:  101K ohm.
Voltage Thresholds: Low 0 to 0.4 VDC.

High 2.0 to 28 VDC.
Max High 28 VDC.

Input A (Terminal 3) High speed input requiring a voltage
source such as a current sourcing sensor or a current
sinking sensor used with the provided pull up resistors.

Speed: 0 to 10 kHz.
Min Low Time: 80 microseconds.
Min High Time:  20 microseconds.
(The above times are with a 0 to 5.0 V swing.)
Input Impedance:  2ký above 5 VDC.
Voltage Thresholds: Low 0 to 1.2 VDC.

High 2.0 to 28 VDC.
Max High 28 VDC.

RESET INPUT (Terminal 4) designed for contact closures to
DC common.

Min. Low:  0.25 to 1 sec. (reset is maintained).
The required pulse width varies with count speed, scale
factor and number of digits displayed.
Voltage Thresholds:  Low 0 to 0.4 VDC.

High 2.0 to 28 VDC.
FRONT PANEL RESET ENABLE (Terminal 5)

Operation:  Level sensitive (maintained).

Courier Models: 53300-400 Totalizer
53300-401 Totalizer, Extended Temperature Range
53302-400 Totalizer with Backlight

Durant INSTALLATION AND OPERATION
MANUAL NUMBER  53300-900-08
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Panel Cutout

2.95" (74.93mm)

1.57" 

(39.87mm)

1.25" 

(31.75mm)

2.677" (68mm)

1.299" 

(33mm)

RESETDurant®

®
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INTRODUCTION

Your 5330X-400 is an UP counting totalizer with a high-
contrast eight-digit LCD display. The front-panel reset key
can be disabled. A remote-reset terminal is provided.

APPLICATIONS

This totalizer is intended for simple totalizing applications.
One count input pulse per item is necessary. The only
decisions to be made are:

1. Do you use the high or low speed input?

2. Do you want the front panel reset button active?

OPERATION

The totalizer display has lead-zero blanking. No decimal
point is available.

Count Inputs

Separate contact and solid state count inputs are provided.
The solid state input (terminal 3) requires a current-sourc-
ing sensor and can count up to 10 kHz. Inputs into this
terminal are counted on the positive-going edge.

8-digit LCD
Display

FRONT VIEW

Reset
button

Plastic
front panel
sealed to
meet
NEMA 4X

REAR VIEW

Solid State input

Contact input

Reset

Ground
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Durant ®

Front Panel
Reset Key
Enable 5 Enable/R5 Enable/R

RST 4

IN A 3

IN B 2

GND 1

6 DC Common

7 +10-30VDC

                   

Count occurs on this edge of the pulse
(Voltage applied to terminal)

Terminal 3 is pulled down to common. When a sensor
output supplies voltage to this terminal, one count is regis-
tered on the display. The sourcing signal must supply at
least +1.0VDC but no more than +28VDC.

Note:  When a sourcing signal is applied to terminal 3, a
power assist feature of the Courier extends the life of the
battery.

Terminal 2 is the low-speed, current-sinking count input
designed to be used with a contact closure to ground. It has
a maximum count speed of 20 Hz. Inputs into this terminal
are counted on the negative-going edge.

          Input realized
on this edge 
of the pulse

Contact Closes Contact Opens

Terminal 2 is pulled up to +3VDC. When a contact closes,
pulling the voltage down to .4 VDC or less, one count is
registered.

RUN MODE

Screens

The totalizer screen is the only screen available on this
model.

Front Panel Reset Enable

The front-panel reset button comes disabled from the
factory. To enable the button, install a jumper wire from
terminal 5 to ground, terminal 1.

Note:  The reset terminal on the rear panel is still active when
the front reset button is disabled.

PROGRAM MODE

There is no program mode for this model.

2

MOUNTING
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Install mounting clip
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2.677"(68mm)

1.299" 
(33mm)

Recommended 
Panel Cutout

5 Enable/R5 Enable/R

RST 4

IN A 3

IN B 2

GND 1

6 DC Common

7 +10-30VDC



SOLID STATE COUNT INPUT
CURRENT SOURCING SENSOR

5 Enable/R5 Enable/R

RST 4

IN A 3

IN B 2

GND 1

6 DC Common

7 +10-30VDC

BATTERY SAFETY

The lithium battery that powers your device contains inflam-
mable materials such as lithium organic solvent, and other
chemical ingredients. Explosion or fire may result if the
battery is not handled correctly. To avoid an accident follow
these guidelines:

* Do not stack or jumble up batteries.
* Do not heat batteries above 95°C.
* Do not disassemble batteries.
* Do not recharge lithium batteries.
* Do not apply pressure to, or deform batteries.
* Do not solder to batteries.
* Do not dispose of batteries in fire.
* Insert battery with correct polarity.

Terminal  

1 

2 

 

3 

 

4 

 

 

5 

 

6 

 

7 

Function  

Ground 

Input B 

Count Input 

Input A 

Count Input 

Reset 

 

 

Reset Key 

Enable 

Backlight 

Common 

Backlight 

Power

Operation  

 

Use with Contact Closure to Ground  

Maximum 20 Hz Count Speed 

Use with Current Sourcing Sensor 

Maximum 10 kHz Count Speed 

Connect to Ground to Reset  

Totalizer.  This is a maintained or  

Level Sensitive Reset 

Connect to Ground to Enable  

Reset Key 

 

 

Connect to Power to Light Display
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WIRING DIAGRAMS

CONTACT CLOSURE COUNT INPUT

FRONT PANEL RESET ENABLE & BACKLIGHT WIRING

5 Enable/R5 Enable/R

RST 4

IN A 3

IN B 2

GND 1

6 DC Common

7 +10-30VDC

+

REMOTE RESET

5 Enable/R5 Enable/R

RST 4

IN A 3

IN B 2

GND 1

6 DC Common

7 +10-30VDC

Current
Sinking
Sensor

+6 to +28 VDC
1.5ký

SOLID STATE INPUT
CURRENT SINKING SENSOR

5 Enable/R5 Enable/R

RST 4

IN A 3

IN B 2

GND 1

6 DC Common

7 +10-30VDC

WIRING RECOMMENDATIONS

Following these suggestions will increase noise immunity
and extend the life of the product.

Cable:   The connection between the count source and the
totalizer should be made with a two-conductor shielded
cable. The shield should be connected to earth ground at
one end only. The connecting cable should not be run in
conduits with cables switching high inductive loads.

Relay Coil Suppression:   If a relay contact is used as a count
source, the relay coil should be suppressed. This can be
accomplished with an RC network for AC coils or a diode for
DC coils. The Durant RC suppressor (38091-400) may be
used.

Mounting:  The totalizer should not be mounted near a
solenoid or other inductive devices. Enough ventilation
should be supplied to keep the totalizer operating within the
temperature specifications.

5 Enable/R5 Enable/R

RST 4

IN A 3

IN B 2

GND 1
+-

6 DC Common

7 +10-30VDC



REPLACEMENT PARTS
36367-202 Battery
46066-210 Gasket
53300-241 Mounting Clip
28772-200 Mounting Screw

COURIER SERIES ACCESSORIES
ES9513-RS Rotary Contactor
49750-400 Power Supply (+15VDC)
38091-400 Count Source RC Suppressor

Devices requiring external power for correct operation
48770-401, -402 Inductive Proximity Sensor (8mm,

12mm, 18mm)
48771-400 Diffuse-Reflective Photoelectric Sensor
48771-401 Retro-Reflective Photoelectric Sensor
48771-402 Thru-Beam Photoelectric Sensor
Emitter
48771-404 Thru-Beam Photoelectric Sensor

Receiver
(Thru-beam emitter and receiver must
be used together)

38150-XXX Standard Duty, Single Channel Shaft
Encoder (XXX denotes pulses per
revolution.  Example:  38150-060 for 60
pulses/rev)

48370-XXX Heavy Duty, Single Channel Shaft
Encoder (XXX denotes pulses per
revolution.  Example:  48370-060 for 60
pulses/rev)

OTHER COURIER SERIES PRODUCTS
53300-401 Add/Subtract Totalizer

(Solid State Inputs)
53300-402 Add/Subtract Totalizer

(Contact Inputs)
53300-403 Quadrature Indicator/Totalizer
53300-404 Ratemeter
53300-405 Ratemeter/Totalizer

53302-401 Add/Subtract Totalizer w/Backlight
(Solid State Inputs)

53302-402 Add/Subtract Totalizer w/Backlight
(Contact Inputs)

53302-403 Quadrature Indicator/Totalizer
w/Backlight

53302-404 Ratemeter w/Backlight
53302-405 Totalizer/Ratemeter w/Backlight

WARRANTY:   Eaton warrants all products against defects in material and
workmanship for a period of one (1) year  from the date of shipment to Buyer.
This is a limited warranty limited to its terms.  This warranty is void if the product
has been altered, misused, taken apart or otherwise abused. ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, ARE EXCLUDED, INCLUDING BUT
NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR PURPOSE.

BUYERS' REMEDIES:  Eaton's obligations and liabilities under the foregoing
warranty are limited to repair or replacement of the product without charge.
To receive the required Return Goods Authorization number (RGA), contact
your local Durant distributor or call 1-800-540-9242 to get a list of distributors
in your area. A charge is made for repairing after the expiration of the warranty.
IN NO EVENT SHALL EATON BE LIABLE FOR CLAIMS BASED UPON
BREACH OF EXPRESS OR IMPLIED WARRANTY OR NEGLIGENCE OR
ANY OTHER DAMAGES WHETHER DIRECT, IMMEDIATE, FORESEEABLE,
CONSEQUENTIAL OR SPECIAL OR FOR ANY EXPENSES INCURRED BY
REASON OF THE USE OR MISUSE, SALE OR FABRICATION OF PROD-
UCTS WHICH DO OR DO NOT CONFORM TO THE TERMS AND CONDI-
TIONS OF THIS CONTRACT.

INDEMNIFICATION:  Buyer agrees to hold Eaton harmless from, defend, and
indemnify Eaton against damages, claims and expenses arising out of
subsequent sales of Durant products or products containing components
manufactured by Eaton and based upon personal injuries, deaths, property
damage, lost profits, and other matters for which Buyer, its employees or sub-
contractors are or may be to any extent liable, including without limitation
penalties imposed by the Consumer Product Safety Act (P.L.92-573) and
liability imposed upon any person pursuant to the Magnuson-Moss Warranty
Act (P.L.93.637), as now in effect or as amended hereafter. The warranties

and remedies provided for herein are available to Buyer and shall not extend
to any other person.

COMPLIANCE WITH OSHA:  Eaton offers no warranty and makes no
representation that its products comply with the provisions or standards of
the Occupational Safety and Health Act of 1970, or any regulations issued
thereunder.  In no event shall Eaton be liable for any loss, damages, fines,
penalty or expense arising under said ACT.

This manual constitutes proprietary information of Eaton Corp., and is
furnished for the customers' use in operating the Courier. Reproduction of
this material for purposes other than the support of the Ambassador Series
Control or related products is prohibited without the prior written consent of
Eaton Corp., Watertown, WI.

In the construction of the Control described herein, the full intent of the
specifications will be met. Eaton Corp., however reserves the right to make,
from time to time and without proper written notice, such departures from the
detail specifications as may be required to permit improvements in the design
of the product.

The information included herein is believed to be accurate and reliable,
however no responsibility is assumed by Eaton Corp., for its use; nor for
any infringements of patents or other rights of third parties which may result
from its use.

This equipment is capable of generating radio frequency energy.  If not
installed and used in accordance with the instructions, this unit may interfere
with radio communications.

Durant
901 South 12th Street
Watertown, WI 53094
800-540-9242 • 920-261-4070
FAX 920-261-9097
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WARRANTY

This Warranty shall apply to and be limited to the original purchaser consumer of any McCrometer product. 
Meters or instruments defective because of faulty material or workmanship will be repaired or replaced, at 
the option of McCrometer Inc., free of charge, FOB the factory in Hemet, California, within a period of one 
(1) year from the date of delivery.
Repairs or modifi cations by others than McCrometer Inc. or their authorized representatives shall render 
this Warranty null and void in the event that factory examination reveals that such repair or modifi cation 
was detrimental to the meter or instrument.  Any deviations from the factory calibration require notifi cation 
in writing to McCrometer Inc. of such recalibrations or this Warranty shall be voided.

In case of a claim under this Warranty, the claimant is instructed to contact McCrometer Inc., 3255 W. Stetson 
Ave., Hemet, California 92545, and to provide an identifi cation or description of the meter or instrument, the 
date of delivery, and the nature of the problem.

The Warranty provided above is the only Warranty made by McCrometer Inc. with respect to its products 
or any parts thereof and is made expressly in lieu of any other warranties, by course of dealing, usages of 
trade or otherwise, expressed or implied, including but not limited to any implied warranties of fi tness for any 
particular purpose or of merchantability under the uniform commercial code.  It is agreed this Warranty is 
in lieu of and buyer hereby waives all other warranties, guarantees or liabilities arising by law or otherwise.  
Seller shall not incur any other obligations or liabilities or be liable to buyer, or any customer of buyer for any 
anticipated or lost profi ts, incidental or consequential damages, or any other losses or expenses incurred by 
reason of the purchase, installation, repair, use or misuse by buyer or third parties of its products (including 
any parts repaired or replaced); and seller does not authorize any person to assume for seller any other 
liability in connection with the products or parts thereof.  This Warranty cannot be extended, altered or 
varied except by a written instrument signed by seller and buyer.

This Warranty gives you specifi c legal rights, and you may also have other rights which vary from state to 
state.

McCrometer Inc. reserves the right to make improvements and repairs on product components which are 
beyond the Warranty period at the manufacturer’s option and expense, without obligation to renew the 
expired Warranty on the components or on the entire unit. Due to the rapid advancement of meter design 
technology, McCrometer Inc. reserves the right to make improvements in design and material without prior 
notice to the trade.

All sales and all agreement in relation to sales shall be deemed made at the manufacturer’s place of 
business in Hemet, California and any dispute arising from any sale or agreement shall be interpreted under 
the laws of the State of California
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1.0  INTRODUCTION
Propeller fl owmeters are widely accepted as a proven technology for measuring fl ow with high accuracy 
and excellent repeatability.   McCrometer Inc. produces propeller fl owmeters used around the world for 
agricultural, municipal, and industrial applications.  Typical Mc Propeller Flowmeter confi gurations are 
shown in Figure: 1 below.

1.1  MODEL TYPES

Removeable Top-Plate - MZ500 Shown Saddle Type - M0300 Shown

Open Flow - M1700 Shown Fixed Ell - MF100 Shown
Figure: 1 Typical Mc Propeller Flowmeter Confi gurations

1.2  TYPICAL APPLICATIONS
Sprinkler irrigation systems 
Center pivot systems 
Farm turnouts from irrigation districts 
Drip irrigation systems
Golf course and park management 
Remote indication, totalizing, & recording 
Commercial nurseries 
Multi-stage pump actuation and control 

•
•
•
•
•
•
•
•

Raw water intake 
Water and wastewater management 
Plant  effl uent
Valve actuation and control
Return activated sludge 
Hot water & petroleum mixtures
Process batching & chemical feed

•
•
•
•
•
•
•
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2.0  SPECIFICATIONS
The measuring element of a propeller fl owmeter consists of a rotating device, called a rotor or propeller.  
Positioned in the center of the fl owstream, the propeller rotates at a rate proportional to the velocity of the 
fl uid through the fl owmeter.  This rotation can be transmitted mechanically to a register assembly and the 
fl uid’s volumetric fl owrate and accumulated volume can then be displayed.

2.1 GENERAL SPECIFICATIONS
DESCRIPTIONS:
TURNDOWN:  Propeller meters are specifi ed to work 
within a certain range of fl owrates.  Turndown is the 
ratio of the maximum fl owrate to the minimum fl owrate 
of the meter.  A typical turndown of an 8” meter is 15:1.  
(e.g., max. fl ow = 1500 gpm to min. fl ow = 100 gpm)

ACCURACY:  Accuracy shows how close the 
measurement of the meter is to the actual fl ow in the 
pipe.   Within its turndown (described above), the 
reading of the meter is guaranteed to be ±2% of the 
actual fl ow.

REPEATABILITY:  Flowmeter repeatability is the ability of a meter to reproduce a measurement under 
similar conditions.  This is not by itself a measure of accuracy, but rather a component of the meter's total 
accuracy.  McCrometer propeller meters have a repeatability of ±0.25%.

PRESSURE:  The pressure rating for standard propeller meters is 150 PSI.  This pressure rating refers to 
the constant line pressure in the pipe.  Some models can be rated up to 300 PSI.  Higher pressures are 
available on special request.

TEMPERATURE:  The temperature rating for standard propeller meters is 160 oF constant temperature.   
This temperature rating refers to fl uid temperature.  Most standard models can be upgraded to 180º F 
constant temperature on special request.

SIZES AVAILABLE 2” to 96”
FLOWRATES AVAILABLE 40 to 75,000 GPM
TURNDOWN up to 15:1
ACCURACY ±2%
REPEATABILITY ±0.25%
RATED PRESSURE 150 PSI
RATED TEMPERATURE 160

o 
F

2.2 HOW TO READ A TOTALIZER
The following guidelines should be helpful for reading totalizers on Mc Propeller fl owmeters:

Most totalizers have “multipliers”. Multipliers are always a multiple or fraction of ten which are used to 
multiply the direct reading of the totalizer. For example, an eight inch meter that totalizes in gallons will have 
a multiplier of times 100, see Figure 2. That means that the last digit on the right of the six digit totalizer is 
not gallons, but hundreds of gallons. In this example, the correct reading is 500 gallons.

The same eight inch meter totalizing in acre feet will have a multiplier of 0.001, see Figure 3. In this case, 
“X .001” is printed below the totalizer. The three digit counters on the right side are colored yellow to 
indicate a decimal point should be placed between the third and fourth digit when reading the totalizer. In 
this example, the correct reading is 5.555 Acre Feet.  When  reading a totalizer care must be taken to add 
the correct amount of zeroes or place the decimal point in the right place. If a mistake is made, the meter 
reading can be off by a factor of 10, 100, or even 1000 units.

Figure 2: Totalizer In Gallons Figure 3: Totalizer In Acre Feet

0 9 2 5 4 50 9 2 5 4 5
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2.3 UNDERSTANDING THE REGISTER GEAR RATIO
Each register has a gear ratio that is matched to the propeller.  For instance, consider an 8” McCrometer 
meter totalizing in gallons.  A standard 8” meter will have a gear ratio of 400:1, which means the propeller 
must rotate 400 times for the fi rst odometer wheel to turn one complete revolution.  This fi rst odometer 
wheel usually symbolizes a certain multiple of the totalizing units, called a multiplier.  Since the totalizer on 
the 8” meter has a multiplier of times 100 (signifi ed by two zeros to the right of the odometer wheels), each 
number on the fi rst odometer wheel represents one hundred gallons.  Therefore, one complete rotation of 
the fi rst odometer wheel is ten times one hundred gallons, or 1000 gallons.  So remembering the gear ratio 
for this example is 400 propeller revolutions to one full turn of the odometer wheel, 400 propeller revolutions 
equals 1000 gallons.  

Example:    Standard 8” meter:  400 propeller rev.  =  1 rev. of odometer wheel  =  1000 gallons

*NOTE*   Each line size has its own gear ratio.  Registers from different size meters cannot be 
interchanged freely.  Be sure you know your meter’s gear ratio and multiplier for reference.

Figure: 4  Typical Dial Face

Instantaneous 
Flow Indicator

Multiplier

Totalizer

0 9 2 5 4 5
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2.4 ACCURACY

Standard fl owrates for McCrometer propeller meters are shown below.  Readings are guaranteed accurate 
within ±2% in these fl owrates.  Please note that over 80 percent of the meter’s fl ow range, the accuracy is 
better than ±1%.

Nominal Meter Size 2” 2.5” 3” 4” 6” 8” 10” 12” 14” 16” 18” 20” 24”
Minimum Flow(U.S.GPM) 40 40 40 50 90 100 125 150 250 275 400 475 700
Maximum Flow(U.S.GPM) 250 250 250 600 1200 1500 1800 2500 3000 4000 5000 6000 8500
Dial Face Range 250 250 250 800 1300 2500 3000 4000 6000 8000 10000 10000 15000

2.5 HEADLOSS
Headloss refers to the fl uid pressure lost due to the meter.  Propeller meters have very low permanent 
headloss as seen in the chart below.

Nominal Meter Size 3” 4” 6” 8” 10” 12” 14” 16” 18” 20” 24”
Max. Headloss (in. H20 column) 30 23 17 7 4 3 2 2 2 1 1

1

HEADLOSS CHART

HEADLOSS
(PSI)

VELOCITY (FEET PER SECOND)

HEADLOSS
(INCHES 
OF WATER)

1.263

1.083

0.902

0.722

0.541

0.361

0.180

0.000
0 2 3 4 5 6 7 8 9 10

0

5

10

15

20

25

30

35

ACCURACY CHART

VELOCITY (FEET PER SECOND)

ACCURACY

105%

100%

  95%

  90%

12”
8”, 10”

6”
4”
3”

0 2 3 4 5 6 7 8 9 10

102%
98%

1

4”3”
6”

12”
10”8”
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3.0 INSTALLATION INSTRUCTIONS
Proper meter installation is the fi rst step to ensure excellent meter performance.  Follow these instructions 
closely.  Consult an authorized service representative or the factory for any circumstances encountered 
which are not covered in this manual.

All McCrometer products are tested and inspected during manufacture and prior to shipping.  An inspection 
should be performed at the time of unpacking to detect any damage that might have occurred during 
shipment.

3.1 SAFETY
Any person installing, inspecting, or maintaining a McCrometer fl owmeter should have a working 
understanding of piping confi gurations and systems under pressure.
Before adjusting or removing any meter, be certain the system has depressurized completely.   

Be careful when lifting meters.  Meters can cause serious injury if lifted incorrectly or dropped.
Only necessary and appropriate tools should be used when working on a meter.  For tools list see page 
11.
Before starting a system, make sure all connections are properly secured.   Keep a safe and prudent 
distance away from the meter during system start-up.

3.2 PIPE RUN REQUIREMENTS
Flowmeters are velocity sensing devices and are vulnerable to certain upstream disturbances.  Because of 
this, meters need certain lengths of straight pipe runs before and after the meter.  These distances usually 
relate to the diameter of the pipe used.  Obstructions can include elbows, valves, pumps, and changes 
in pipe diameter.  The uneven fl ow created by these obstructions can vary with each system.  If your 
application provides for more than fi ve diameters of upstream run, use the available distance.

Upstream Requirement:  Mc Propeller meters should be installed a minimum of fi ve to ten diameters 
downstream of any obstructions.   See the tables below.  The exact upstream piping requirements are 
specifi c to the meter model number.  
Downstream Requirement: The downstream run should be one to two diameters of straight pipe length 
after the meter.

For upstream and downstream piping requirements relating to your specifi c meter, contact your local 
McCrometer representative.  (Please be prepared to provide the serial number of your meter.)

•

•

•
•

•

•

•

Figure: 5  Installation Requirements

Meter Confi guration A B

MW500

MZ500

MW800

MG900

Without
Flow 
Straightener

5 1

With FS100
Flow 
Straightener

1.5 1

Meter Confi guration A B

M0300

MF100

MT100

Without
Straightening 
vanes

10 1

With
Straightening 
vanes

5 1

With FS100
Flow 
Straightener

1.5 1

FLOW

B

A

MW508 SHOWN AS

STR
AIG
HT
NO
MI
NA
L L
IN
E

TYPICAL FLOWMETER

ELBOW SHOWN
OTHER PIPING COMPONENTS CAN BE PUMPS,
VALVES AND EXPANSIONS OR REDUCTIONS

 NEVER ATTEMPT TO REMOVE A METER WHILE THE LINE IS UNDER PRESSURE!!
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Figure: 8  FS100 Flow Straightener

3.3 STRAIGHTENING VANES
Special attention should be given to systems using two elbows “out of plane” 
or devices such as a centrifugal sand separator.  These cause swirling fl ow 
in the line that affect propeller meters.  Well developed swirls can travel up 
to 100 diameters downstream if unobstructed.  Since most installations have 
less than 100 diameters to work with, straightening vanes become necessary 
to alleviate the problem.   Straightening vanes will break up most swirls and 
ensure more accurate measurement.  McCrometer’s mainline meters like the 
MW500 series have vanes included as a standard feature.  If your model does 
not have straightening vanes (e.g., M0300 Bolt-On Saddle series), McCrometer 
actively encourages installing vanes just ahead of the meter.  Straightening 
vanes are available in weld-in, bolt-in, and the FS100 Flow Straightener.  For 
more information on vane installation, please visit www.mccrometer.com and 
download the following McCrometer documents:

24510-72 Installation Instructions For Bolt-In Vanes
24510-68 Mc SpaceSaver Confi guration Sheet
24517-03 FS100 Flow Straightener Installation Instructions

•
•
•

Figure: 6 Elbows Out Of 
Plane

3.4 OTHER INSTALLATION CONSIDERATIONS
All propeller fl owmeters are calibrated for a full pipeline only; if less, the fl owmeter will over register the 
fl ow.  Although a minimum line pressure is not necessary for an accurate measurement, a full pipe is 
necessary.

Mc Propeller fl owmeters can be mounted either horizontally or vertically.  Mc Propeller fl owmeters are 
calibrated for horizontal installation.  Vertical mounting can offer some slight advantages due to gravity 
having a more pronounced fl ow conditioning effect in vertical lines.  If the meter is to be mounted 
vertically, please notify the factory at time of order as the mechanical indicator needs to be calibrated 
for vertical installations.

With the meter installed, check the rate-of-fl ow indicator indicator.  It should be stable to the point that 
it can be easily read.  Some indicator movement is normal due to variations in fl ow.  Erratic movement 
of the indicator is normally caused by fl ow variations and the system should be checked.  Drastic 
variations in fl ow can decrease meter accuracy.  If you suspect a problem with the meter, please contact 
your local McCrometer representative.

•

•

•

Figure: 7  Bolt In Straightening Vanes

S.S. HEX NUT
S.S. FLAT WASHER
SEALING WASHER

VANE
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Special attention should be given to the installation direction of the Surface Water (SW) models of Mc 
Propeller meters, i.e. M0308SW.  The M0300SW model meter is designed with the meter body turned 180 
degrees from normal, a propeller installed nose-fi rst on the bearing shaft, and a reverse fl ow style bearing 
assembly.  This confi guration allows the ell to curve with the fl ow, allowing grass or other debris to shed off 
with ease.  Therefore, the proper installation of the M0300SW model meter  appears “backwards”. 

FLOW

Figure: 9  McPropeller Meters With Indication Of Flow Direction

3.5 FLOW DIRECTION
All McPropeller meters have a Flow Arrow displayed on the meter in an obvious location to indicate the 
direction of the fl uid fl ow.  This is to insure that a meter is not installed backwards. 

FLOW FLOW

M0308 M0508 M0308SW

4.0 METER CONSTRUCTION
Every Mc Propeller Meter is constructed and assembled at the McCrometer factory.  The Mc Propeller Meter 
design been refi ned and improved over past thirty years.  Quality assurance at each step of the production 
process ensures every meter to be accurate and reliable for years of service.

4.1 COMMON PARTS
Mc Propeller Meters have a simple design with a limited number of moving parts.  Figure 10 shows labeled 
parts that are commonly shared among models.  These components are described in detail on the following 
pages.

CANOPY

LONG SCREW

CANOPY O-RING

FLAT GASKET

TAMPER EVIDENT SEAL

PROPELLER NUT

PROPELLER

KEY BEARING 
ASSEMBLY

O-RINGS

DRIVE CABLE

LINER

LINER STOP

SUPPORT ELL

SMALL O-RING

PLATE GASKET

BASE PLATE

BUSHING
PAL NUT
REGISTER STEM

SHORT SCREW

Figure: 10  Basic Meter Element Assembly
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4.2 PROPELLER
The propeller is, of course, a very important part of any propeller meter.  Mc Propeller fl owmeter propellers 
have the following characteristics that ensure accurate readings: 

Each propeller is wet calibrated in a NIST (National Institute of Standards and Technology) traceable 
laboratory and trimmed so that a standard ratio is achieved.  This allows for easy parts replacement in 
the fi eld without recalibration.
Propellers have a curved shape called the helical lead.  The helical lead governs the rotational speed 
for a given fl ow velocity.  
Propellers are as light as possible so that the momentum of the fl uid is large in relation to the mass of 
the propeller.  As a result, lower fl ows can be measured and changes in velocity can be detected more 
rapidly.
The propeller is suffi ciently rigid to retain its shape during high fl ow conditions throughout the life of the 
meter.
Propellers are large in relationship to the line size.  This is necessary to affect the whole fl ow, which both 
averages the velocity profi le and reduces inaccuracy.
The propeller covers and protects the bearings to reduce debris and other fl uid particles from entering 
the bearing assembly.

•

•

•

•

•

•

Figure: 11 Eight And Three Blade Propellers

4.3 BEARING ASSEMBLY
Two shielded stainless steel bearings support the propeller shaft and allow it to rotate freely.  The propeller 
covers the bearings to help prevent loss of lubrication and entry of foreign particles found in the fl uid.  For 
higher than normal fl ows, a third over-run bearing can be added to the propeller shaft to increase the life of 
the meter.

Figure: 12 Bearing Assembly
Note: The bearing assembly should not be disassembled.

STAINLESS STEEL BEARINGS

HOUSING

MAGNETS

PROPELLER SHAFT

TO SUPPORT ELL

The bearing assembly housing prevents the process fl uid from entering the drive assembly.  The housing 
is manufactured with an integral diaphragm separating the fore and aft sections.  Two permanent magnets 
on either side of the diaphragm transmit the rotation of the propeller through the diaphragm, while 
preventing fl uid from entering the aft chamber.  This magnetic drive makes an excellent and frictionless 
seal.  This connection also allows the magnets to slip if a sudden surge hits the propeller.  This slippage 
protects the meterhead from excess torque.  The bearing assembly threads onto the drive assembly 
support and seals with two O-rings.  
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4.4 DRIVE ASSEMBLY
The drive assembly supports the bearing assembly and propeller and transmits propeller revolutions to 
the meterhead.  A heavy walled stainless steel pipe cold formed into an ell (90 degree) shape supports 
both the bearing assembly and the propeller.  This ell holds a steel cable encased in a protective vinyl 
liner.  The cable extends outside the liner to attach to the aft of the bearing assembly and the bottom of 
the meterhead to transmit the revolutions of the propeller to the register.  

TO REGISTER

TO BEARING 
ASSEMBLY

STEEL DRIVE CABLE VINYL 
LINER

STAINLESS STEEL ELLLINER STOP

Figure: 13 Drive Assembly

4.5 METERHEAD
The meterhead consists of a register, canopy, and a base plate.  The register transforms the speed of the 
propeller into both a totalizer and an instantaneous fl ow indicator.  McCrometer’s totalizers are six-digit, 
straight-reading type.  Units of totalization include many standard units such as gallons, cubic feet, acre 
feet, and cubic meters.

Figure: 14 Meterhead

TAMPER EVIDENT 
SEAL

TO DRIVE 
ASSEMBLY

SMALL O-RING

PLATE GASKET

BASE PLATE

BUSHING
PAL NUT
REGISTER STEM

SHORT SCREW

FLAT GASKET

CANOPY O-RING

LONG SCREW

CANOPY

The instantaneous fl ow indicator is of the mechanical magnetic cup design.  Indicator units include gallons 
per minute, cubic feet per second, and liters per second, as well as many others.  McCrometer offers this 
instantaneous fl ow indicator standard.

The entire register threads into a bushing which holds a die cast aluminum base plate to the ell where 
it connects with the drive cable.  The base plate seals to the ell with an O-ring and gasket.  A die cast 
aluminum canopy covers the register and attaches to the base plate with six screws.  A stamped tamper 
evident seal attached to one of these screws ensures that the instrumentation of the register remains 
unaltered.
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4.6 REGISTER EXTENSION

The L0780 Register Extension provides a means for relocating a McCrometer Propeller Flow Meter register 
to a height that improves access and protection of the register.

The L0780 Register Extension extends the register up from the top of the fl ow meter to a maximum height 
of 120’.  The extension pipe material is 1” Schedule 80, 304 stainless steel.  The extension is provided as a 
kit, including drive cable and sealing hardware. All Mc Propeller fl ow meters can utilize the extension.  The 
existing meter base plate, register and register canopy are reused.

Meter performance is typically unaffected by the addition of a register extension. Long extensions on small 
fl ow meters may require a higher minimum fl ow rate to operate properly. Maximum fl ow rates are unaffected. 
All other aspects of meter performance are unchanged by the extension. The stainless steel construction 
provides corrosion resistance and requires little maintenance once installed. The meter environmental 
protection rating of NEMA 4x is retained when the installation is properly installed and maintained.

Applications that would benefi t from the installation of the L0780 Register Extension are:

Flow meter locations subjected to temporary local fl ooding or washdown.
Pits and other meter locations considered enclosed spaces.
Meters installed below walkway level.
Meters confi gured for higher than normal fl uid temperatures.
Electronic meters with digital registers or pulse transmitters can also use the extension for meter 
mounted or remote models.

The L0780 Register Extension is always mounted vertically on horizontally installed fl ow meters (see fi gure 
below). Meters subjected to pipe vibration should include appropriate anchoring of longer extensions. In 
areas with limited clearance over the meter, the overall height, including an open canopy lid,  should be 
considered.  Orientation of the register for easy viewing is accomplished when installing the register base 
plate after the extension is secured in place.

•
•
•
•
•

L0780 Register Extension

Figure: 15 L0780 Register Extension
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5.0  MAINTENANCE AND TROUBLESHOOTING
McCrometer Inc. manufactures propeller meters to be as trouble free as possible.  The fi rst criterion in a 
successful meter application is that the meter is installed correctly.  Please refer to the earlier Installation 
Instructions or call an authorized service representative or the factory to answer any questions.

5.1  OCCASIONAL INSPECTIONS
Mc Propeller Meters commonly operate for years with little or no routine maintenance.  Occasional 
inspections should be conducted to listen and look for signs of mechanical wear and breakage, such as:

Mc Propeller fl owmeters operate very quietly.  Any grinding or growling noises that can be detected 
are the fi rst signs that mechanical failure is near.  

Visual cues are also valuable indicators.  A once steady rate-of-fl ow indicator that has become erratic 
is usually indicative of something beginning to fail.  Fogging visible through the lens would suggest a 
leak, either from the bearing assembly, or from an external seal.

If there is doubt whether your rate of fl ow indicator is properly functioning, perform this simple test.  
Bring the fl ow through the meter to a relatively high, steady rate.  Time a specifi c increment of the 
totalizer wheel.  Each meter will require different but simple calculations to determine if your rate of 
fl ow indicator agrees with your totalizer.  For assistance with this test, contact your local McCrometer 
representative or the factory.

5.2  TOOLS LIST
The following list includes tools needed to service and maintain Mc Propeller meters:

Open or box end wrenches for top plate bolts (these vary with line size):
  1/2”  for 2”, 2 1/2”, and 3” line sizes
  9/16”  for 4”, 6”, and 8” line sizes
  3/4”  for 10” and 12” line sizes

Open or box end wrenches in the following sizes:
  9/16”  for propeller nut
  1 3/8”  for bearing assembly
  15/16”  for register pal nut

1 3/8” Deep Socket

Standard, fl at screwdriver with 6” reach for canopy screws

Wire cutters for removing tamper evident seal

Hammer

Small wire brush for cleaning threads

Clean cloth 

Loctite (Arontite Stock CE-805-Color Blue is suggested)

Light machine oil

•
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•
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5.3 DISASSEMBLY AND INSPECTION PROCEDURE
1.  REMOVE THE METER OR ELEMENT.  Depending on the model, remove the entire meter or the 
metering element (propeller, bearing and drive assemblies, and meterhead) to access the propeller and 
bearing assembly.

2.  CHECK THE PROPELLER.  Check the propeller for broken or damaged blades or foreign material 
hanging from it.  Careful examination should be made of the propeller’s trailing edge for damage.  Some 
small nicks and abrasions to the leading edge of the blades are common and will not affect the accuracy of 
the meter.  Mc Propeller’s propeller blades are thick, resulting in a strong, stiff blade that does not change 
shape under normal operations.

3.  CHECK THE BEARINGS.  Check the condition of the bearings by grasping the propeller and trying to 
move it up and down and sideways.  If the propeller has any amount of “play,” then the bearing assembly 
should be replaced.
4.  REMOVE THE PROPELLER.  Remove the propeller by unscrewing the nut on the end of the propeller 
with a 9/16” wrench.  Pull the propeller off the end of the bearing assembly shaft.  Watch for the key, it may 
remain on the shaft, on the propeller, or fall free.  If the propeller will not come off by hand, lightly tap the 
hub of the propeller with a hammer.  Tap only the hub, since striking the trailing edge of the propeller blade 
may change the calibration of the meter.  One or more stainless steel washers may be on the shaft.  Leave 
these in place.
5.  REMOVE THE BEARING ASSEMBLY.  Remove the bearing assembly by unscrewing it with a 1 3/8” 
wrench.  The drive cable may come out at this time.  Set it aside for now.  A deep 1-3/8” socket will be 
required for meters with fi xed ells.  After removing the bearing assembly, hold the shaft and spin the bearing 
housing.  It should spin freely and smoothly.  If it does not, it should be replaced.
6.  CHECK.  Check for damaged threads and clean the O-ring grooves.
7.  REMOVE THE DRIVE CABLE.  Now pull the drive cable out of the ell and inspect it for moisture, rust, 
wear, cracks, or breaks.  If a cable appears worn, this is usually a symptom of another problem, such as 
moisture.
8.  REMOVE THE REGISTER CANOPY.  Remove the register canopy by unscrewing the fi ve short 
screws and the one long screw with the tamper evident seal from around the base.  Inspect the canopy 
and the base plate for signs of leaks.

WARNING:  Do not remove the meter or top plate while the line is under pressure!

IMPORTANT: Removing the tamper evident seal from a meter that is still under warranty could 
void the factory warranty.

TRAILING EDGE

HUB

LEADING EDGE

LEADING EDGE CAN HAVE SMALL NICKS AND ABRASIONS WITHOUT 
SACRIFICING ACCURACY.

THE TRAILING EDGE MUST BE CLEAN.

Figure: 16 Propeller Elements
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9.  REMOVE THE REGISTER HEAD.  Remove the register head by loosening the pal nut on the stem of the 
register with a 15/16” wrench.  Unscrew the whole register unit.  Inspect the register for moisture.  Look for 
a white chalky substance on the frame of the register that shows the register was wet.  Turn the very bottom 
of the register stem several times.  The register movement should turn freely.  The fi rst odometer wheel also 
should turn.  If not, the register should be returned for repair or exchange.  The purpose of the silica gel dry 
pack is to absorb moisture trapped during assembly.  Replace the silica pack.
10.  REMOVE THE CABLE LINER.  If moisture exists inside the drive assembly, the liner should be taken 
out to dry.  To remove the liner, use an item such as a large bolt to tap the liner down from the top.  Tap 
enough to push the liner stop out from the bottom to allow the liner to be pulled free.

5.4 ORDERING REPLACEMENT PARTS
When ordering replacement parts, the meter’s serial number is needed to ensure correct replacements.  
The serial number can be found on the register canopy lid.  The number sequence should look similar to: 
94-789-8.  The fi rst two digits are the year of manufacture, the second set of digits is the number of the 
meter, and the last set of digits is nominal line size.  For meters manufactured before 1994, the last sets of 
digits are reversed.  For specifi c meter part numbers, see the drawings of each meter type at the back of 
this Manual.

5.5 REASSEMBLY PROCEDURE
With the problem found and the correct replacement parts collected, the meter must be correctly reassembled 
to ensure trouble-free service in the future.
1.  CLEAN ALL PARTS.  As with any mechanical device, all of the parts that are going to be reused must be 
clean and free of dust and dirt.  Take some time and make sure these parts are ready to be used.
2.  REPLACE THE CABLE LINER.  If the cable liner was removed, replace it now.  Push the cable liner into 
the ell from the bottom up to the base plate.  Replace the liner stop.  
3.  CLEAN THE LINER.  Blow out any dirt that may be trapped inside the liner.
4.  REPLACE THE BEARING ASSEMBLY.  With a drop of light machine oil on your fi nger, lubricate the 
small O-rings on the end of the threaded ell.  (Do not get oil on the threads of ell.)  Place two drops of Loctite 
on the threads of the ell.  Thread the bearing assembly on the ell and tighten with a wrench or a special 
bearing tool.  Be careful not to cross thread the assembly and only snug the bearing assembly with the 
wrench.  Extra care should be exercised in assuring that the parts are clean and the O-rings have a good 
sealing area.
5.  REPLACE THE PROPELLER.  Make sure the washers on the propeller shaft are in place.  Slide the 
propeller over the shaft.  Align the shaft and propeller keyways and insert the key.  You may need to use a 
screw driver to push the key to the fully engaged position.  Apply a small amount of Loctite to the threads 
of the nut and tighten to a good snug fi t, but not as tight as possible.

6.  REPLACE THE DRIVE CABLE.  With a clean cloth, wipe off any dirt or dust from the drive cable.  
Apply a small amount of light machine oil to the cable and insert it all the way into the ell.   To engage the 
cable, slowly turn the propeller as you gently push on the cable.  After you are satisfi ed that the cable is 
in the bearing assembly as far as possible, check the height of the cable in relationship to the top of the 
mounting plate bushing.  The cable should be within 1/4 of an inch (plus or minus) from the top of the 
bushing.  If not, it is the wrong cable or the cable is not fully seated into the bearing assembly.
7.  REPLACE THE REGISTER HEAD.  Thread the pal nut, with the open face up, onto the stem on the 
bottom of the register.  The nut should be at least halfway up the threads.  Place the register stem on the 
drive cable and screw it into the mounting plate bushing.  The register should be screwed down far enough 
that the cable is well into the register stem, but not far enough to bind the cable.  Face the register the 
desired direction and tighten the pal nut to lock the register into position.

IMPORTANT: Use only two drops of Loctite.  Too much Loctite can cause the aft bearing to seize.
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8.  CHECK.  Spin the propeller to check that the rate of fl ow indicator and totalizer are engaged.  Listen for 
any clicking or grinding noises.  The meter should turn quietly.
9.  REPLACE THE REGISTER CANOPY.  Install the large O-Ring and fl at gasket onto the base plate.  Use 
a small amount of light oil to lubricate the O-Ring and place the register canopy down over it.  Push down 
until the O-Ring bottoms out against the base plate.  Replace the six screws and lightly snug them. 
10.  RE-INSTALL THE FLOWMETER.  Re-install the fl owmeter.  Before pressurizing the system, make 
sure all connections are properly secured.  As an obvious general safety consideration, maintain a safe 
and prudent distance from the meter when the system is to be started.  After the system restarts, the 
indicator should be smooth and the meter quiet.

6.0 TECHNICAL SPECIFICATIONS

TECHNICAL SUPPORT
For technical assistance, please contact your authorized service representative or the factory at:

McCrometer Inc.
3255 W. Stetson Avenue

Hemet, CA  92545

PHONE: (951) 652-6811    FAX: (951) 652-3078

Hours:  8 a.m. - 4 p.m. PT, Mon-Fri

ACCURACY/REPEATABILITY: ±2% of reading       
guaranteed throughout full range; ±1% over 
reduced range;   
Repeatability 0.25% or better    

MAXIMUM TEMPERATURE: (Standard 
Construction) 160°F constant    

PRESSURE RATING: 150 psi
             
MATERIALS:

BEARING ASSEMBLY: 
Impeller shaft is 316 stainless steel.      
Ball bearings are 440C stainless steel.    
MAGNETS: (Permanent type) Cast or sintered 
Alnico    
BEARING HOUSING: Brass; Stainless Steel 
optional    
SADDLE: 304 stainless steel construction    

REGISTER: An instantaneous fl owrate indicator 
and six-digit straight-reading totalizer are standard.  
The register is hermetically sealed within a die cast       
aluminum case. This protective housing includes 
a  domed acrylic lens and hinged lens cover with 
locking hasp.     

IMPELLER: Impellers are manufactured of high-
impact plastic, retaining their shape and accuracy 
over the life of the meter.  High temperature 
impeller is optional.  

OPTIONS  

• Saddle can be constructed to fi t any outside   
  diameter pipe dimensions, including metric sizes 
• Can be used on a variety of pipe materials such   
  as steel, plastic, cast iron, cement or asbestos 
  cement 
• Register extension 
• All stainless steel bearing assembly 
• High temperature construction 
• “Over-Run” bearing assembly for higher than 
  normal fl owrates 
• FlowCom Electronic Register 
• A complete line of fl ow recording / control 
  instrumentation including transmitters and fl ow 
  computers
• Blank repair saddle
• Vanes
• Flow Straighteners
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OTHER McCROMETER PRODUCTS INCLUDE: 

Magnetic Flowmeters 

Magnetic Flowmeters

Magnetic Flowmeters

Propeller Flowmeters 

Flowmeters And Flow Straighteners 

For Propeller Flowmeters 

Propeller Flowmeters

Differential Pressure Flowmeters

Differential Pressure Flowmeters 

Differential Pressure Flowmeters

Electronic Instrumentation for Remote Display and Control 

FOR MORE INFORMATION CONTACT: 
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This manual will assist you in operating 
and maintaining your 03 Series meter. 
Differences in models are detailed in the 
Specifications Section of this manual. 
Please take a few moments to read through 
this manual before installing or operating 
your meter. If you need assistance, contact 
the dealer from whom you purchased 
your meter.

If You Measure in Litres
This manual commonly refers to “gallons.” 
Your meter is factory calibrated in gallons 
and litres, consider all references to “gal-
lons” apply equally to “litres.”

This symbol is used throughout 
the manual to call your attention 
to safety messages.

Warnings alert you 
to the potential for 
personal injury.

Cautions call your 
attention to prac-
tices or procedures 
which may dam-
age your meter.

Notes give you information that can im-
prove efficiency of operations.

It is your responsibility to make sure that 
all operators have access to adequate 
instructions about safe operating and 
maintenance procedures.

Safety Instructions
For your safety, review the major warn-
ings and cautions below before operating 
your meter.

 1. This meter is approved to handle only 
fluids which are compatible with the 
meter’s housing material.

 2. When metering flammable liquids, 
observe precautions against fire or 
explosion.

To the owner…

Congratulations on receiving your GPI 
Electronic Digital Meter. We are pleased to 
provide you with a meter designed to give 
you maximum reliability and efficiency.

Our business is the design manufacture, 
and marketing of liquid handling, agri-
cultural, and recreational products. We 
succeed because we provide customers 
with innovative, reliable, safe, timely, and 
competitively-priced products. We pride 
ourselves in conducting our business with 
integrity and professionalism.

We are proud to provide you with a quality 
product and the support you need to obtain 
years of safe, dependable service.

President
Great Plains Industries, Inc.

1

WARNING

CAUTION
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Figure 1

  3. When handling hazardous liquids, 
always follow the liquid manufacturer’s 
safety precautions.

  4. Always dispose of used cleaning sol-
vents in a safe manner according to the 
solvent manufacturer’s instructions.

  5. During meter removal, liquid may spill. 
Follow the liquid manufacturer’s safety 
precautions to clean up minor spills.

  6. Do not blow compressed air through 
the meter.

  7. Do not submerge the meter.

  8. Do not allow liquids to dry inside the 
meter.

  9. Do not use a wrench to install plastic 
meters. Hand tighten only. 

10. For best results, always verify calibra-
tion before use.

Your Electronic Digital Meter is designed 
for measuring liquids. The meter translates 
pulse data from the turbine into calibrated
flow units shown on the meter’s readout. 
Field replaceable batteries provide power.

All meters are tested and factory calibrated 
before shipping.

This manual refers to three families of 
meters: Low Flow, One Inch, and Two Inch. 
To further identify your particular model, 
refer to the Specifications Section at the 
end of this manual.

Upon receipt, examine your meter for 
visible damage. Remove protective plugs 
and caps for a thorough inspection. If any 
items are damaged or missing, contact 
your distributor. 

Make sure the meter model meets your 
specific needs. Refer to the Specification 
Section and confirm the following:

INTRODUCTION

1. Your flowrate is within the limits of your 
model.

2. Your liquid is compatible with your 
meter’s material.

3. Your system’s pressure does not ex-
ceed the meter’s maximum pressure 
rating.

Quick Start
If your installation is relatively simple and 
you have installed our Electronic Digital 
Meter (EDM) meters before, you may use 
this section to quickly install and operate 
your meter. This section is especially help-
ful to those measuring thin viscosity fluids 
dispensed through a hose and nozzle.

If you complete this section and encounter 
difficulties, please refer to other sections, 
as necessary. 

NOTE: To accommodate different instal-
lations, the faceplate can be rotated 
180°. To do this, remove the four 
corner screws from the face of the 
meter and lift the computer assembly 
from the turbine. Rotate the computer 
assembly 180°. Place on the turbine 
ensuring the seal is fully seated. Secure 
the four screws.

Connections
1. To protect against leakage, make 

sure all threads are sealed with two or 
three turns of thread tape or a sealing 
compound compatible with the liquid 
being metered. (Figure 1)

BEFORE INSTALLATION



3. Tighten the meter onto the fittings. 
Use a wrench only on metal meters. 
Hand tighten plastic meters.

Using a wrench on plastic meters 
could damage the meter.

Verify Meter Accuracy
Before using, you should check the meter’s 
accuracy and verify calibration.

1. Make sure there is no air in the system 
by starting the flow until it runs steadily. 
Then, stop the flow using a valve or 
nozzle.

2. If desired, hold down DISPLAY for 3 
seconds to zero the meter’s Batch 
Total. When zeros appear, release the 
button.

3. Meter an exact known volume into 
an accurate container. For best re-
sults, meter with one continuous full 
stream.

4. Check the readout. If the amount 
metered is accurate, field calibration 
is not necessary. If not, refer to the 
Calibration Section for further instruc-
tions.

INSTALLATION

Make sure the thread tape or sealing 
compound does not interfere with 
flow.

2. Make sure the arrow on the outlet is 
pointing in the direction of the flow. 
(Figure 2)

Using the Meter
The meter turns on automatically when 
fluid flow starts and, to conserve power, 
turns off automatically shortly after flow 
stops.

The meter can also be turned on manually 
by pressing and releasing the DISPLAY 
button.

To determine the exact volume measured 
with each use, use the Batch Total func-
tion. You can zero the Batch Total before 
measuring and monitor volume as it 
flows through the meter, just like the gas 
pump at the service station as you fill up 
your tank.

To zero the Batch Total, make sure the 
meter is on. Hold down the DISPLAY 
button for 3 seconds until zeros appear. 
Release the button, start the flow, and 
watch the volume on the readout.

NOTE:  If LOCKED appears on the readout, 
the Cumulative Total is displayed. It 
cannot be manually zeroed. To select 
the Batch Total, press and release 
DISPLAY until LOCKED does not 
appear on the bottom line.

If the numbers in the readout are dim or 
fading, the batteries need replacement. 
Refer to the Maintenance Section for 
more details.

Review the Before Installation and Quick 
Start Sections. Also consider the following 
recommendations, especially if you are 
installing your meter in a piping system. 
These suggestions will help maximize 
performance of your meter.

The meter can be mounted either verti-
cally or horizontally. It should be field cal-
ibrated in the same orientation in which 
it is mounted.

Avoid installing the meter in electrically 
“noisy” environments. If installed within 
6 inches (15.2cm) of large motors, relays, 

Figure 2

3

CAUTION

CAUTION
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vehicle ignition systems, or transformers, 
the meter’s accuracy can be adversely 
affected.

To avoid pulsation or swirl, use the follow-
ing recommendations.

For Low Flow or One Inch Meters, install 
with
 – 20 inches (51cm) of straight pipe 

upstream and
 – 5 inches (13cm) of straight pipe 

downstream.

For Two Inch Meters, install with
  – 40 inches (102cm) of straight pipe 

upstream and
 – 10 inches (26cm) of straight pipe 

downstream.

Flow straightening vanes installed up-
stream from the meter can reduce the 
upstream pipe length.

Flow control valves upstream from the me-
ter and within the straight pipe distances 
given earlier can adversely effect meter 
accuracy. This is especially true when 
measuring liquids with low vapor pressures 
such as fuels, oils and solvents.

If cavitation effects meter accuracy, a flow 
control valve on the downstream side of 
the meter can provide a back pressure 
of 5 to 50 PSI (0.3 to 3.4 bar) to minimize 
the problem.

Foreign material in liquid can clog the 
meter’s rotor. If the problem affects meter 
accuracy or material coats the rotor, install 
screens to filter the incoming flow.

 – For Low Flow Meters use a 25 
micron or .005 inch screen, 55 
mesh.

 – For One Inch or Two Inch Meters 
use a 500 micron or .018 inch 
screen, 28 mesh.

For maximum accuracy, the velocity profile 
of the flow entering the meter must be 
uniform throughout the cross section of 
the pipe.

All meter operations are reflected in the 
readout on the face of the meter. The read-
out contains three lines of information. 
They are generally defined as follows:

 – The top line identifies the calibration 
curve,

 – The middle line reflects flow infor-
mation, and

 – The bottom line shows information 
from the totalizer.

The words or “flags” that display on the 
top and bottom line further identify specific 
information.

Turn On
The meter is on when any display is pre-
sent. It turns on automatically when liquid 
flows through the meter. It can be turned 
on manually by pressing and releasing the 
DISPLAY button.

Turn Off
The meter turns off automatically shortly 
after flow stops. When the meter is off, 
the readout is blank.

Batch and Cumulative Totals
Total flags are displayed on the bottom 
line. There are two types of totals: Batch 
Total and Cumulative Total.

A Batch Total indicates totalization flow 
during a single use. It is the total liquid 
metered since the last manual clearing 
of this total. For example, the Batch Total 
indicates when you have metered 20 gal-
lons of diesel into your truck’s tank (like 
the pump at the gas station).

Batch Total is labeled with TOTAL fol-
lowed by a number. On most models this 
is TOTAL 2.

The Cumulative Total is the total of all 
liquid measured since the meter’s power 
supply was connected. At your first use, 
the Cumulative Total is not zero because 
of calibration at the factory.

OPERATIONS



Select Calibration Curves
To change between a Field Calibration 
curve and a Factory Calibration curve, 
hold CALIBRATE down while pressing 
and releasing DISPLAY. When the desired 
calibration curve appears, release both 
buttons.

NOTE:  In this case, the CALIBRATE button 
acts like a “Shift” key on a typewriter, 
shifting the operations of the DISPLAY 
button to change the top line of the 
readout.

Field Calibration is labeled with CAL fol-
lowed by a letter. On most models this 
is CAL B.

All units are configured with a “factory” 
calibration curve. Both gallons and litres 
are available (“GAL” or “LTR” will be dis-
played). Use the CALIBRATE and DISPLAY 
buttons to switch between gallons and 
litres. This curve is NOT user adjustable: 
the word “PRESET” is displayed to show 
this (Figure 4). The factory calibration is 
stored permanently in the computer’s 
memory.

Figure 3

The Cumulative Total is labeled TOTAL 
1 and always flagged with the word 
LOCKED indicating that this total is 
locked and cannot be manually zeroed. 
(Figure 3)
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Figure 4

The “field” calibration curve(s) may be 
set by the user, and can be changed or 
modified at any time using the calibration 
procedure described in the Calibration 
section.

Selecting a Different
Calibration Setting
You can switch between GAL or LTR 
modes at will without “corrupting” totalizer 
contents. For example, the computer can 
totalize 10.00 gallons. If the user switches 
to LTR mode, the display will immediately 
change to “37.85” (the same amount in 
units of litres).

Select Totals
To change between totals, press and 
release DISPLAY.

NOTE: Generally, readout displays change 
when buttons are released.

Clear Batch Total
Make sure a Batch Total is displayed. To 
clear, press and hold DISPLAY for 3 sec-
onds or until the readout changes to zeros.

Clear Cumulative Total
Cumulative Totals are zeroed only when 
batteries are removed or go dead or when 
the Cumulative Total reaches the maximum 
value of 999,999.

Calibration Curves
Calibration Curve information is shown 
on the top line of the readout. There are 
two types of calibration curves: Field Cali-
bration and Factory Calibration.

A Field Calibration Curve is set by the 
user. It can be changed or modified at 
any time using procedures given in the 
Calibration Section.

If a Field Calibration has not been com-
pleted, the meter uses the Factory Cali-
bration.

A Factory Calibration Curve is “preset” 
by the manufacturer and stored perma-
nently in the meter’s computer. Factory 
Calibration curves display PRESET on 
the top line.
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The two types of calibration are Field 
Calibration and Factory Calibration. These 
are defined in the Operation Section. This 
section deals with the Field Calibration 
specifics and procedures. It also gives 
more specific information about Factory 
Calibration.

Field Calibration is necessary when 
Factory Calibration accuracy is not ac-
ceptable. 

Factory Calibration is completed with a 
thin viscosity liquid. If you are dispens-
ing liquid which has a different uniform 
viscosity, a Field Calibration can improve 
meter accuracy. If your liquid is very thick, 
multiple points at different flowrates can 
improve accuracy.

Calibration Container
The desired calibration container should 
be uniformly dependable and constructed 
with a graduated neck. The container’s 
volume indicator should be clearly and 
precisely marked. It is helpful if the con-
tainer’s material allows a window through 
which the level of liquid can be viewed. 

CALIBRATION

To select a different calibration setting, 
first press and hold the CALIBRATE but-
ton. Continue to hold it while also briefly 
pressing and releasing the DISPLAY button 
(you may then also release the CALIBRATE 
button). The flag indicators in the upper 
area of the display will change to show 
the newly selected calibration setting. 
Calibration settings change in this order: 
GAL, LTR, CAL B, GAL (etc.). While fluid 
is flowing only the GAL and LTR selec-
tions may be made, however, when NO 
fluid flow is occurring, any setting may 
be selected.

Propeller
Any time liquid flows through the meter, a 
small propeller displays.

Normal Precautions
Check the following items frequently to 
insure proper operation and measure-
ment.

1. Make sure there are no leaks in the 
connections. To seal leaks, remove 
and inspect the meter and replace 
the thread tape or sealant. Refer to 
the Troubleshooting Section.

2. A dim or fading readout indicates loss 
of power. To restore power, replace 
the batteries and check for corrosion 
on the battery terminals. Refer to the 
Maintenance Section.

3. Verify meter accuracy before use. To 
do this, measure a known quantity 
of liquid into a calibration container 
and compare the volume measured 
against the readout. If necessary, 
field calibrate the meter. Refer to the 
Calibration Section.

4. To ensure accurate measurement, 
remove all air from the system before 
use. To purge the system of air:

 a. Open the discharge valve or nozzle 
and allow fluid to completely fill 
the system. Make sure the stream 
is full and steady and no air is 
present.

 b. Close the discharge valve or 
nozzle. Leave the system on. 

 c. Start normal operations. If neces-
sary, zero the Batch Total.

If handling hazardous liquids, always 
follow the liquid manufacturer’s 
safety precautions. Wear protective 
clothing such as goggles, gloves, and 
respirators as instructed.

When metering flammable liquids, 
observe precautions against fire 
or explosion. Do not meter in the 
presence of any source of ignition 
including running or hot engines, 
lighted cigarettes, or gas or electric 
heaters.

WARNING

WARNING
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Dispense-Display Field Calibration Procedures

 Your Actions Notes

1. Hold down CALIBRATE while pressing and Remember that Field Cali-
 releasing DISPLAY until the Field Calibration bration curves are not preset.
 curve appears (“CAL B” message will be
 displayed). Release both buttons.

2. To calibrate, press and hold the CALIBRATE This step puts the unit in
 button. While continuing to hold CALIBRATE, dispense-display field cali-
 also press and hold the DISPLAY button. Hold bration mode (“dd CAL”).
 both buttons for about 3 seconds until you see
 a “dd CAL” message. 

 Once the “dd CAL” message appears, release 
 both buttons. You are now in field calibration 
 mode.

Two Inch Meter Field Calibration
Due to high flowrate, the Field Calibration of 
2" meters should be considered carefully. It 
is strongly recommended that Field Calibra-
tion of these meters be completed with a 
combination of volume and weight. Only 
fine resolution scales should be used.

Before Starting Field Calibration
For successful Field Calibration, please 
review the following before beginning.

For most accurate results, dispense at 
full flow. Quickly start and stop at full flow 
as many times as necessary to reach the 
desired volume. Do not “choke” or “trickle” 
the flow to reach that volume. 

Use an accurate calibration container.

Meet the meter’s minimum requirements 
for flowrate. 

 – Low Flow minimum calibration 
flowrate is 0.3 GPM (1.5 LPM).

 – One Inch minimum calibration 
flowrate is 3 GPM (12 LPM).

 – Two Inch minimum calibration 
flowrate is 30 GPM (114 LPM).

Use the correct button sequence during 
the calibration procedure. 

Install your meter on your system accord-
ing to the installation instructions given 
earlier in this manual.

Immediately prior to calibration, purge the 
system of air by turning on the system 
and dispensing until the flow stream is 
full and steady. Stop the flow, but leave 
the system running.
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 Your Actions Notes

3. Once the buttons have been released from The computer is waiting for
 Step 2, the display will show the blinking you to make a decision to
 message “run 01.” either exit from field calibra-
  tion mode or to begin a
  dispense run. If you want to
  exit the calibration now, go
  to Step 10.

4. If you want to continue with the calibration,
 but have not dispensed any fluid yet, make
 your final preparations to your pumping
 system, but don’t start pumping yet.

5. Start your pumping system so that fluid flows When the computer displays
 through the meter. The display will stop a non-blinking “run 01” mes-
 blinking and show the “run 01” message. sage, it is sensing fluid flow.
 Dispense into a container that allows you to For accurate results, dispense
 judge the amount of fluid pumped. When you at a flowrate which best simu-
 have pumped the desired amount (for example, lates your actual operating
 10 gallons), stop the fluid flow quickly. conditions. Avoid “dribbling”
  more fluid or repeatedly start-
  ing and stopping the flow -
  these actions will result in less
  accurate calibrations.

6. Once the flow has stopped, briefly press and When the display shows
 release both buttons. At this point the compu- “0000.00” the computer has
 ter display will change to “0000.00” with the stopped “watching” for fluid
 left-hand digit blinking. flow and is now waiting for
  you to enter some numbers.

7. Enter the volume (amount) of fluid that you dis-
 pensed (for example, if your 10-gallon container
 is full, enter “10.00” for gallons or “37.85” for
 litres). To enter numbers use the CALIBRATE
 button to change the value of the digit that is
 blinking and use the DISPLAY button to shift
 the “blink” to the next digit.



 Your Actions Notes

  8. Once the correct number has been entered, You have installed the new
 briefly press and release both buttons. The dis- cal-curve point. You are
 play will change to a blinking “run 02” message. ready to end calibration
  (Step 10) or enter another
  new calibration point (Step 9).

  9. To enter another calibration point, go back It is possible to set up to 15
 and repeat Steps 3 through 8. Or, to end cal-curve points, and the
 calibration now, proceed with Step 10. “run ##” message will incre-
  ment each time you repeat
  the calibration process
  (run 01, run 02, run 03, etc.,
  up to run 15).

10. To end calibration, press and hold both buttons After you release the buttons,
 for 3 seconds until you see “CAL End” message. the computer will resume
  normal operations. If Run 01
  was showing and you have
  not dispensed any fluid, the
  old cal curve is till intact.
  However, if you have dis-
  pensed any fluid the new
  curve will be active.

9
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Factory Calibration
Factory Calibration curves are set at the 
factory for measuring liquids in gallons and 
litres and always display PRESET on the 
readout. This calibration is permanently 
stored in the meter’s computer and pro-
vides calibration information for the meter 
unless Field Calibration is completed.

During daily use, these meters are virtually 
maintenance-free.

When not in use, rinse and clean and 
keep free of liquids to protect internal 
components. If liquids have dried and 
caked on the rotor, refer to the Cleaning 
instructions.

Beware of a dim or fading readout. This 
condition indicates potential battery failure. 
Refer to the Battery instructions.

Batteries
Your meter is equipped with field replace-
able lithium batteries that provide power 
for approximately 9,000 hours. Replace-
ment batteries can be ordered from the 
factory.

If the meter’s readout should become dim 
or blank, it is an indication that the batteries 
should be replaced.

When batteries are disconnected or fail, the 
Batch and Cumulative Totals return to zero.

Factory and Field Calibrations are NOT  
lost when batteries are replaced or power 
is lost. They are saved in the meter’s com-
puter and are available after new batteries 
are installed. You do not need to repeat 
Field Calibration.

Check the batteries and terminals at least 
every year to ensure proper operation. It 
is strongly recommended that terminals 
be cleaned annually.

NOTE:  Batteries can be replaced without 
removing meter from the hose or pipe.

MAINTENANCE

To replace batteries or clean terminals:
1. Remove the corner screws from the 

face of the meter and lift the computer 
assembly from the turbine.

2. Remove the batteries. (Figure 5)

Figure 6

Figure 5

3. If necessary, clean any corrosion from 
the battery terminals.

4. Place the batteries in position, with the 
positive posts in the correct position. 
(Figure 6)

 When the batteries are installed 
correctly, the computer powers on 
automatically. Check the readout to 
make sure normal meter functions 
have resumed before assembling 
again. 

5. Place the computer assembly on  the  
turbine.  Make  sure  the  seal is fully 
seated to avoid moisture damage. 
Secure with the four screws. 



During meter removal, liquid may 
spill. Follow the liquid manufact-
urer’s safety precautions for clean 
up of minor spills.

Follow the liquid manufacturer’s 
instructions for the disposal of con-
taminated cleaning solvents.

To Remove

3. Carefully remove residue from the ro-
tor using a soft brush or small probe 
such as a screwdriver. Be careful not 
to damage the rotor and support. 

4. When the rotor turns freely, install it 
again following the Installation instruc-
tions provided in this manual.

To Store
After thoroughly cleaning the meter, store 
it in a dry location.
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1. Ensure all liquid is drained from the 
meter. This could include draining the 
hose, meter, nozzle or pipe.

2. Wear protective clothing as necessary, 
loosen both ends of the meter. Use a 
wrench only on the meter’s flat metal 
surfaces.

WARNING

Using a wrench on plastic meters 
could damage the meter.

CAUTION

3. If the meter is not immediately install-
ed again, cap the hose end or pipe to 
prevent spills.

To Clean
During use, the meter should be kept full 
of liquid to ensure that drying does not 
occur inside the meter. If drying or caking 
should occur, the rotor will stick or drag, 
affecting accuracy. In this circumstance, 
cleaning is required.

To determine if the rotor is stuck or drag-
ging, gently blow air through the meter and 
listen for the quiet whir of the rotor.

Never blow compressed air through 
the meter. It could damage the rotor.

CAUTION

To clean a stuck or dragging rotor, follow 
the procedures below.

1. Remove the meter from the hose or 
pipe following the directions above.

2. Apply a penetrating lubricant such as 
WD-40® or a recommended cleaning 
solvent on the turbine’s rotor, shaft 
and bearings. Allow it to soak for 10 
to 15 minutes.

Do not submerge the meter.

CAUTION

WARNING



TROUBLESHOOTING

SYMPTOM PROBABLE CAUSE CORRECTIVE ACTION

A. METER IS NOT 1. Field Calibration not Field calibrate again or select Factory
 ACCURATE  performed properly Calibration.

  2. Factory Calibration Perform a Field Calibration according
   not suitable for liquid to Calibration Section.
   being measured

  3. Meter operated below Increase flowrate. See Specifications
   minimum flowrate Section.

  4. Meter partially clog- Remove meter. Clean carefully with
   ged with dried liquid WD-40® or similar penetrating lubri-
    cant. Make sure rotor spins freely.

  5. Turbine bearings Remove meter. Lubricate bearings
   partially clogged with with WD-40® or similar penetrating
   dried liquid lubricant through small holes in tur-
    bine supports. Make sure rotor spins
    freely.

  6. Teflon® tape or other Remove meter. Clear material from
   material wrapped rotor. Make sure rotor spins freely.
   around rotor

  7. Installed too close to Install correctly. See Installation
   fittings Section.

  8. Installed too close to Install correctly. See Installation
   motors or electrically Section.
   “noisy” environment

B. READOUT 1. Batteries weak, dead Remove computer and replace bat-
 FADED OR  or not connected teries. Install computer again, making
 BLANK   sure that the seal seats evenly
    around the computer and turbine
    housing.

  2. Computer defective Contact the factory.

C. NORMAL FLOW 1. Field Calibration not Field calibrate again or select Factory
 RATE BUT  performed correctly Calibration.
 METER DOES
 NOT COUNT 2. Rotor stuck or Remove meter. Lubricate turbine
 (Meter comes  damaged bearings with WD-40® or similar pene-
 on when DIS-   trating lubricant through small holes
 PLAY button   in turbine supports. Make sure rotor
 pushed.)   spins freely. If rotor cannot be
    loosened, contact the factory.

12
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SYMPTOM PROBABLE CAUSE CORRECTIVE ACTION

C. (continued) 3. Teflon® tape or other Remove meter. Clear material from
   material wrapped rotor. Make sure rotor spins freely.
   around rotor

  4. Computer defective Contact the factory.

D. REDUCED 1. Meter clogged with Remove meter. Clean carefully with
 FLOWRATE &  dried liquids WD-40® or similar penetrating lubri-
 METER DOES   cant. Make sure rotor spins freely.
 NOT COUNT
 (Meter comes
 on when DIS-
 PLAY button
 pushed.)

E. CANNOT GET 1. Factory Calibration Hold down CALIBRATE and push and
 METER INTO  (PRESET) curve active release DISPLAY until PRESET flag
 FIELD CALI-   goes off. Proceed with calibration
 BRATION   according to the Calibration Section.

  2. Computer circuit Replace computer. Contact the
   board defective factory.

F. METER 1. Meter installed with- Remove meter. Wrap male connec-
 CONNECTIONS  out thread sealant tions with 3 to 4 wraps of thread
 LEAK   tape or compatible sealing compound.
    Install again.

  2. Connecting threads Remove meter and inspect threads.
   damaged Replace damaged connections. If
    meter threads are damaged, contact
    the factory.

  3. Meter housing Inspect housing for cracks. If cracks
    present, contact the factory.
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SPECIFICATIONS

The following specifications apply to all 
models and materials.

Power Source:
 Two lithium batteries provide approxi-

mately 9,000 hours of use (1 year)

Operating Temperature:
 +14° to +140° F (-10° to +60° C)
 (For temperatures up to 250°F, contact 

factory)

Storage Temperature:
 -40° to +158° F (-40° to +70° C)

Accuracy:
 Low Flow Models:
 Factory Calibration:  N/A*
 Field Calibration:  ±1.5% of reading
 (Low Flow meters must be field cali-

brated)
 1-inch and 2-inch Models: 

Factory Calibration:  ±1.5% of reading
 Field Calibration:  ±1.0% of reading

Filter Screens:
 Low Flow Models:
 Use a 25 micron or .005 inch screen,
 55 mesh.
 1-inch and 2-inch Models: 

Use a 500 micron or .018 inch screen,
 28 mesh.

Wetted Materials: 
 Rotor & Supports:  Nylon
 Signal Generators:  Ferrite
 Shaft:  Tungsten Carbide
 Journal Bearings:  Ceramic
 Retaining Rings:  Stainless Steel
 Housing:  Nylon or Aluminum

Turbine Housing/
Rotor Support Materials:
 Nylon Housing / Nylon
 Aluminum Housing / Nylon

The following specifications are depen-
dent upon housing materials.

Pressure Rating:
 Aluminum:  300 PSIG (20.7 bar)
 Nylon:  150 PSIG (10.3 bar)

Recommended Chemicals:
 Aluminum Models:

Are recommended for use with pe-
troleum products, and should not be 
used with water. Please verify chemical 
compatibility with all wetted parts.
Nylon  Models:
Are recommended  for  use  with  water  
or  non-aggressive chemicals.

* Accuracy can vary up to ±5% depending on installation and fluid type. Field calibration is recom-
mended
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Specifications

 Low Flow Model 1 Inch Model 2 Inch Model

Units  Gallons & Litres Gallons & Litres Gallons & Litres

Flow Range 0.3-3 GPM 3-50 GPM 30-300 GPM
 1-10 LPM 10-190 LPM 100-1,000 LPM

Threads NPT NPT NPT

Inlet and Outlet 1 inch 1 inch 2 inch

Internal Diameter 1/4 inch 1 inch 2 inch

Design Type Paddlewheel Turbine Turbine

Minimum Readout Total .01 .01 0.1

Maximum Readout Total 999,999 999,999 999,999

Pressure Drop at Max. Flowrate 2 PSIG @ 3 GPM 5 PSIG @ 50 GPM 7 PSIG @ 300 GPM
 .14 bar @ 10 LPM .35 bar @ 190 LPM .48 bar @ 1,000 LPM

Dimension - Length 4 in.  (10.2cm) 4 in. (10.2cm) 6 in. (15.2cm)
Dimension - Height 2.5 in. (6.4cm) 2.5 in. (6.4cm) 4.25 in. (10.8cm)
Dimension - Width 2 in. (5.1cm) 2 in. (5.1cm) 3 in. (7.6cm)
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PARTS

Replacement Kits & Accessories
Replacement Kits are available for turbine 
assemblies and computer assemblies. In-
dividual components within these assem-
blies, such as rotors, signal generators, 
and buttons are not available. The factory 
will determine the exact Turbine Assembly 
or Computer Assembly you need based 
on your model and serial number.

Other replacement kits and accessories 
can be ordered with the part numbers 
below.

Part No. Description

113520-1 Battery Replacement Kit
901002-52 Seal
116000-1 Large (5 gallon)
 Calibration Container
116004-5 Small (5 quart) Calibration
 Container
 (Note: Calibration contain-
 ers are for use with water
 based fluids. Do not use
 with fuel products.)

For warranty consideration, parts, or 
other servicing information, please con-
tact your local distributor. If you need 
further assistance, call the GPI Customer 
Service Department in Wichita, Kansas, 
during normal business hours.

1-800-835-0113

To obtain prompt, efficient service, al-
ways be prepared with the following 
information:

1. The model number of your meter.

2. The serial number of your meter.

3. Specific information about part num-
 bers and descriptions.

For warranty work always be prepared 
with your original sales slip or other evi-
dence of purchase date.

Returning Parts
Please contact the factory before re-
turning any parts. It may be possible to 
diagnose the trouble and identify needed 
parts in a telephone call or letter. GPI can 
also inform you of any special handling 
requirements you will need to follow 
covering the transportation and handling 
of equipment which has been used to 
transfer hazardous or flammable liquids.

Do not return meters without specific 
authority from the GPI Customer 
Service Department. Due to strict 
regulations governing transpor-
tation, handling, and disposal of 
hazardous or flammable liquids, GPI 
will not accept meters for rework 
unless they are completely free of 
liquid residue.

Meters not flushed before shipment 
can be refused and returned to the 
sender.

SERVICE

CAUTION

CAUTION
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Declaration of Conformity

Manufacturer’s Name: Great Plains Industries, Inc.
Manufacturer’s Address: 5252 East 36th Street North
  Wichita, KS USA 67220-3205

Declares, that the product:

 Product Name: Electronic Digital Meter
 Model Numbers: 03*****
  A1***********
  A2***********
  G2*********

Model numbers include all combinations
of an alpha-numeric series as illustrated above.

Conform to the following Standards:

 EMC: EN 50081-1 (Reference EN 55022)
  EN 50082-1

 Energy - Limited Apparatus: EN 50021 
 I.P. Code: BS EN 60529

Supplementary Information:

 “The products comply with the requirements of the EMC
 Directive 89/336/EEC and the ATEX Directive 94/9/EC
 (ANNEX VIII).”

I, the undersigned, hereby declare that the equipment specified above conforms 
to the above Directive(s) and Standard(s).

 Signature:

 Full Name: Mr. Grant Nutter
 Position: President
  Great Plains Industries, Inc.
 Place: Wichita, KS USA
  May 2003

The following patent may apply, check your meter.

Patent Number
U.S. Patent 5,046,370.



Limited Warranty Policy
Great Plains Industries, Inc. 5252 E. 36th Street North, Wichita, KS USA 67220-3205, hereby 
provides a limited warranty against defects in material and workmanship on all products manu-
factured by Great Plains Industries, Inc. This product includes a 1 year warranty. Manufacturer’s 
sole obligation under the foregoing warranties will be limited to either, at Manufacturer’s option, 
replacing or repairing defective Goods (subject to limitations hereinafter provided) or refunding 
the purchase price for such Goods theretofore paid by the Buyer, and Buyer’s exclusive remedy 
for breach of any such warranties will be enforcement of such obligations of Manufacturer. The 
warranty shall extend to the purchaser of this product and to any person to whom such product 
is transferred during the warranty period.

The warranty period shall begin on the date of manufacture or on the date of purchase with an 
original sales receipt. This warranty shall not apply if:

A. the product has been altered or modified outside the warrantor’s duly appointed 
representative;

B. the product has been subjected to neglect, misuse, abuse or damage or has been 
installed or operated other than in accordance with the manufacturer’s operating 
instructions.

To make a claim against this warranty, contact the GPI Customer Service Department at
316-686-7361 or 1-800-835-0113. Or by mail at:

Great Plains Industries, Inc.
5252 E. 36th St. North

Wichita, KS, USA 67220-3205

The company shall, notify the customer to either send the product, transportation prepaid, to the 
company at its office in Wichita, Kansas, or to a duly authorized service center. The company 
shall perform all obligations imposed on it by the terms of this warranty within 60 days of receipt 
of the defective product.

GREAT PLAINS INDUSTRIES, INC., EXCLUDES LIABILITY UNDER THIS WARRANTY FOR 
DIRECT, INDIRECT, INCIDENTAL AND CONSEQUENTIAL DAMAGES INCURRED IN THE USE 
OR LOSS OF USE OF THE PRODUCT WARRANTED HEREUNDER.

The company herewith expressly disclaims any warranty of merchantability or fitness for any 
particular purpose other than for which it was designed.

This warranty gives you specific rights and you may also have other rights which vary from U.S. 
state to U.S. state.

Note: In compliance with MAGNUSON MOSS CONSUMER WARRANTY ACT – Part 702 (governs 
the resale availability of the warranty terms). 

5252 East 36th Street North
Wichita, KS USA  67220-3205
TEL: 316-686-7361
FAX: 316-686-6746

“A Great  P la ins Ventures Subsid iary”

www.gpi.net

1-800-835-0113

ATEX (IP44)

GPI is a registered trademark of Great Plains Industries, Inc.
© 2008 by GREAT PLAINS INDUSTRIES, INC., Wichita, KS.
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