
Maintenance

Additive Injectors

 Issue/Rev. 0.0 (11/12)            Bulletin MN05003E 

The Most Trusted Name In Measurement

AccuPlus™



Page ii • MN05003E Issue/Rev. 0.0 (11/12)

Caution

The default or operating values used in this manual should not be construed as default or operating values for your 
system. Each system is unique and each parameter must be reviewed for that specifi c system application.

Disclaimer

FMC Technologies Measurement Solutions, Inc. and Smith Meter GmbH hereby disclaims any and all responsibility 
for damages, including but not limited to consequential damages, arising out of or related to incorrect values used 
in connection with the AccuPlus.

Receipt of Equipment

When the equipment is received the outside packing case should be checked immediately for any shipping damage. If 
the packing case has been damaged, the local carrier should be notifi ed at once regarding his liability. Carefully remove 
the unit from its packing case and inspect for damaged or missing parts. If damage has occurred during shipment or 
parts are missing, a written report should be submitted to the Supplier. Prior to installation, the unit should be stored 
in its original packing case and protected from adverse weather conditions and abuse.

Proprietary Notice

This document contains information that is proprietary to FMC Technologies Measurement Solutions, Inc. and is 
available solely for customer information. The information herein shall not be duplicated, used, or disclosed without 
prior permission of FMC Technologies Measurement Solutions, Inc.
FMC Technologies Measurement Solutions, Inc. will not be held responsible for loss of liquid or for damage of any 
kind from any cause to the person or property of others, or for loss of profi t, or loss of use, or any other special, 
incidental, or consequential damages caused by the use or misapplication of the contents stated herein.
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Section I – Introduction

Product Description

The AccuPlus is an additive unit used for injection of small amounts of liquid mediums (additives) into a mainstream 
product (petroleum, diesel, heating oil, fuel oil, etc.). The AccuPlus is an oscillating piston type positive displacement 
meter designed with high resolution electronics to control additive injections for line products. The simple yet robust 
design provides a modular solution either as a single or multiple product injectors. Utilizing an advanced metering 
technology and electronic encoder, the AccuPlus provides dependable injection over a wide range of ppm rates. This 
allows the injector to react faster and provide better distributed injections.

How to Use this Manual

This manual is to be used as a maintenance guide for the AccuPlus.
This “Maintenance-Electrical” describes processes and procedures to ensure the longevity of the AccuPlus electronics.
The “Maintenance-Mechanical” section describes processes and procedures to ensure the longevity of the AccuPlus.
The examples presented in this manual are for clarity and operator convenience. The values may vary for specifi c 
installations and/or operations.
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Section II – Maintenance-Electrical

HRE

Caution: Disconnect power to the HRE prior to any service or replacement of the HRE board. Prior to handling 
the HRE board, ensure that all static electricity is discharged.

To access the HRE board, remove the HRE cover. Table 1 below shows the connections to the terminal block CN1: 

Terminal 1 +10 to +30 Vdc

Terminal 2 “A” Signal (Leading)

Terminal 3 “B” Signal (Leading)

Terminal 4 Logic Common (Ground)

Terminal 5 No electrical connection on circuit 
board.Terminal 6

Terminal 7

Terminal 8

 Table 1 – Terminal Block Connections

To ensure proper operation of the HRE and to avoid damage to the circuitry, check to make sure that all S1 dip 
switches are locked in the “OFF” position (opposite of the ON position and closest to the numbers on the dip switch 
– see Figure 1).

 Figure 1 – HRE Dip Switches

There are 3 LEDs on the HRE. The 2 LED’s next to each other represent the A & B Pulses. The 3rd LED (LED14) 
is a diagnostic too. It will blink a certain sequence to help diagnose any problems (Figure 2). Reference Table 2 for 
sequence code.

 Figure 2 – HRE Diagnostics

Pulse A & B LED

LED (D14)
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Section II – Maintenance Electrical (continued)

The following table identifi es the detectable fi rmware fault conditions, hardware fault conditions and notable status 
conditions that may exist. The following table identifi es the condition, whether or not pulses will come out of the HRE 
and how the LED (D14 on HRE board assembly) will indicate the condition.

LED Indication
Cause Recommendation

Channel A Pulse Channel B Pulse D14

Yes Yes On 
(Continuous)

No errors None

No No Off No power to the HRE. Ensure that there is 
power to the board. 
Check wiring for 
damaged insulation 
or incorrect wiring.

No No Fast Blinks: 4 
Slow Blinks: 2

There are no pulses 
coming from the HRE.

Cycle power to the 
HRE. If the problem 
persists, return the 
HRE to the factory.

Yes No Fast Blinks: 4 
Slow Blinks: 3

Magnetic sensor 
error – the distance 
between the magnet 
and integrated circuit 
surface is too great.

Ensure that the HRE 
is completely seated in 
the conduit box to allow 
a minimal distance to the 
magnet. If the problem 
persists, return the 
HRE to the factory.

No No Fast Blinks: 4 
Slow Blinks: 5

There was an error 
with the HRE com-
munications during 
power-up.

Cycle the power to 
the HRE board. If 
the problem persists,  
return the HRE to 
the factory.

Yes Yes Fast Blinks: 4 
Slow Blinks: 9

A failure in hardware 
was detected.

Return the HRE to 
the factory.

Table 2 – HRE Diagnostics

Prior to securing the HRE cover, apply a light coating of petroleum jelly to the cover gasket. When securing the 
cover, tighten until the gasket is fi rmly seated on the HRE housing and at least fi ve full threads are engaged. Torque 
the (qty 2) No. 6-32 Screws to 6.0 ± 1.0 inch-lbs (.7 ± .1 Newton Meters) to prevent the cover from vibrating loose. 

COAX Valve

If the COAX coil malfunctions or is inoperable, the entire assembly must be returned to the manufacturer for repair.
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Product Description

The AccuPlus is a certifi ed device for hazardous zones. All spare parts must be obtained from the manufacturer.

WARNING: Prior to work on the fl ow meter, ensure pressure is relieved.

The following are maintenance tips to ensure a long life for the AccuPlus:

• Do not use high pressure water to clean the AccuPlus

•  For any leakage of additives or other oil products, follow valid standards for proper clean-up and disposal

•  Always use, as a minimum, suitable rubber protective gloves and a protective face shield when handling the 
additive unit.

•  The AccuPlus must be cleaned at least once a month from dust and impurities

•  Verify that electrical enclosures are properly tightened and no cables are damaged

•  Any observed leakage or damage must be repaired immediately by qualifi ed personnel prior to any further operation

•  Service should be performed only by an FMC Technologies representative or a trained technician

•  On an annual basis, ensure that all of the bolts and nuts are tightened to the following torque specifi cation

Size Torque

lb. - in. N-m

4 mm 11,0 1,2

5 mm 20,0 2,3

6 mm 95,0 10,7

Table 3 – Torque Specifi cations

Section III – Maintenance-Mechanical
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Section IV – Disassembly/Assembly Procedures

Disassembly

Upon removal of individual parts, inspect, clean and/or replace all parts as necessary. Refer to Bulletin PO05001E 
for reference.

 1. Removal of HRE Cap and HRE Circuit Board
  a. Unscrew cover to expose HRE circuit board. (Fig. 1)
  b. Using a Phillips head screw driver, remove four (4) HRE circuit board screws (Fig. 2)
  c. Lift circuit board out of the HRE housing to expose the HRE coupling (Fig. 3)
  Caution: When handling the HRE circuit board, ensure proper grounding and static buildup is not 

present in order to prevent damage to the board. If handling, try to the use the one hand rule where 
one hand is on the piping and the other used to handle the board.

 2. Removal of HRE Coupling
  a. To remove HRE coupling, use a small common steel screwdriver and touch to the center of the HRE coupling 
   (Fig. 4).
  b. The magnetic HRE coupling will attach to the screw driver and lift out (Fig. 5)

  

 3. Remove Strainer and Outlet Needle Valve
a.  Using snap ring pliers, remove snap ring from outlet needle valve (Fig. 6).
b.  Unscrew outlet needle valve with a large common screwdriver and remove outlet needle valve 

assembly (Fig. 7).
c.  Remove, inspect and clean, as required, Strainer from injector block (Fig. 8).

Figure 1 Figure 2 Figure 3

Figure 4 Figure 5
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Section IV – Disassembly/Assembly Procedures (continued)

 
 4. Disconnect Injector Block from Meter Assembly
  Note: Ensure AccuPlus is drained of all fl uids prior to removing injector block.
  a. Remove 6 bolts (hexagonal socket) on injector block and lift away from meter assembly (Fig. 9).

 5. Remove Meter Housing from HRE Housing
  a. Remove 3 bolts (hexagonal socket) from meter housing (Fig. 10).
  b. Lift meter housing away from HRE housing
   -  This will allow access to piston assembly (Fig. 11).
  c. Remove piston assembly and meter assembly O-ring
   -  Removal of the piston assembly will expose the meter coupling (Fig. 12).

 
 

Figure 6 Figure 7 Figure 8

Figure 9

Figure 10 Figure 11 Figure 12

Meter Coupling
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Section IV – Disassembly/Assembly Procedures (continued)

 6. Removal of Injector Block Solenoid Valve
  a. Remove 4 bolts (hexagonal socket) from top of solenoid valve (Fig. 13).
   The four bolts connect the upper solenoid to the solenoid body and the solenoid body to the injector block.
   Caution: The upper solenoid is spring loaded – use caution when removing the four solenoid bolts.

 

 7. Removal of Inlet Needle Valve (Fig. 14)
  a. See “Removal of the outlet needle valve and strainer”.
 
 

 
8. Removal of Calibration Check Valve
  a. Remove calibration check valve cover (Fig. 15).
  b. Remove snap retaining ring (Fig. 16).

Figure 13

Figure 15 Figure 16

Figure 14

Snap Retaining Ring
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Section IV – Disassembly/Assembly Procedures (continued)

Assembly

3. Install the meter coupling in the HRE body so one of the drive 
slots is in-line with the notch for the block (Fig. 19).

4. Install the O-ring in the meter cartridge, making sure there’s 
no damage to the O-ring or any sealing surfaces (Fig. 20).

5. With the meter cartridge on a fl at, level surface, install the 
HRE housing aligning the notch in the HRE housing with 
the block. Slightly rotate the HRE housing, if necessary, to 
complete the installation.

2. Install the piston in the meter with the drive shaft  positioned 
to be in-line with the block (Fig. 18).

1. Install the block in the meter cartridge (Fig. 17).

Figure 17 Figure 18

Figure 19 Figure 20
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Section IV – Disassembly/Assembly Procedures (continued)

Figure 21 Figure 22

Assembly Notes

•  Take precautions to ensure that the O-rings and O-ring sealing surfaces are not damaged.

•  Apply a light coating of nickel anti-seize to all threaded components prior to reassembly.

•  Refer to Table 3 for bolt torque specifi cations.

•  A suitable pre-installation leak check must be performed to ensure that the O-rings were not damaged upon 
assembly and the unit is assembled correctly. It is recommended that a leak test be at least the maximum 
working pressure of the application and not exceed 300 PSI. Proper precautions must be observed when 
handling and pressuring the unit.

•  Install the AccuPlus in the line, making sure that the electrical and mechanical connections are done properly 
and there are no leaks.

• Refer to the Installations and Operations Manual (Bulletin MN05002E) for the start-up, adjustments and 
calibration procedures.

•  Seal wire (P/N 001627403) is not shown. However, after the external grounding wire has been attached to the 
HRE housing, ensure that the seal wire is installed to prevent unauthorized access to the HRE.

Tools needed to Disassemble/Assemble AccuPlus

Hexagonal Socket Wrench M3, 4, 5, 10

Screwdriver Common (Small and Medium Tip), Phillips Head

Socket or Wrench 22, 24, 27 mm

Snap Ring Pliers

Refer to I/O Manual for adjustment and parts list for placement of individual parts.

6. When reassembling Injector Block to meter housing, ensure guide pin from Injector Block (Fig. 21) is 
in-line with guide pin hole on Meter Housing (Fig. 22).
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Visit our website at www.fmctechnologies.com/measurementsolutions

The specifications contained herein are subject to change without notice and any user of said specifications should verify from the manufacturer that the specifications are currently
in effect. Otherwise, the manufacturer assumes no responsibility for the use of specifications which may have been changed and are no longer in effect.

Contact information is subject to change. For the most current contact information, visit our website at www.fmctechnologies.com/measurementsolutions and click on the 
“Contact Us” link in the left-hand column.

Headquarters:
500 North Sam Houston Parkway West, Suite 100, Houston, TX 77067 USA, Phone: +1 (281) 260 2190, Fax: +1 (281) 260 2191

Measurement Products and Equipment: 
Erie, PA USA +1 (814) 898 5000
Ellerbek, Germany +49 (4101) 3040
Barcelona, Spain +34 (93) 201 0989
Beijing, China +86 (10) 6500 2251
Burnham, England +44 (1628) 603205

Dubai, United Arab Emirates +971 (4) 883 0303
Los Angeles, CA USA +1 (310) 328 1236
Melbourne, Australia +61 (3) 9807 2818
Moscow, Russia +7 (495) 5648705
Singapore, +65 6861 3011

Integrated Measurement Systems:
Corpus Christi, TX USA +1 (361) 289 3400
Kongsberg, Norway +47 (32) 286700
Dubai, United Arab Emirates +971 (4) 883 0303

Printed in U.S.A. © 11/12 FMC Technologies Measurement Solutions, Inc.  All rights reserved. MN05003E Issue/Rev. 0.0 (11/12)

Section V – Related Publications

The following literature can be obtained from FMC Technologies Measurement Solutions Literature Fulfi llment at 
measurement.fulfi llment@fmcti.com or online at www.fmctechnologies.com/measurementsolutions. 

When requesting literature from Literature Fulfi llment, please reference the appropriate bulletin number and title.

AccuPlus
Parts List ....................................................................................................................................... Bulletin PO05001E
Installation/Operation .................................................................................................................... Bulletin MN05002E
Maintenance ................................................................................................................................. Bulletin MN05003E
Specifi cations ................................................................................................................................Bulletin SS05001E


