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Important

All information and technical specifications in this documentation have been carefully checked and compiled by the 
author. However, we cannot completely exclude the possibility of errors. FMC Technologies is always grateful to be 
informed of any errors.

Smith Meter® is a registered trademark of FMC Technologies. 

Customer Support

Contact Information:  
Customer Service 
FMC Technologies Measurement Solutions, Inc. 
1602 Wagner Avenue 
Erie, Pennsylvania 16510 USA 
P: +1 814 898-5000 
F: +1 814 899-8927 
measurement.solutions@fmcti.com 
www.fmctechnologies.com
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1 – Introduction

 1.1 Use of These Instructions
The Installation, Operation and Maintenance Manual should be made available to per-
sonnel responsible for the installation, operation and maintenance of the Measurement 
System. Refer to the data plates attached to the valves, actuators and instrumentation 
and to the applicable bulletins and Bills of Materials and drawings for information regard-
ing materials of construction and operating limitations. The Operating and Maintenance 
Manuals for individual components of the system are located in the data book and may 
be organized in separate sections for mechanical, electrical and control equipment and 
instrumentation. The possible dangers are identified in these Manuals and must be 
carefully studied before attempting any adjustments or repair of supplied equipment.

 1.2  Safety Information
This section introduces the hazards and safety precautions associated with installing, 
commissioning, operating, maintaining, or servicing the Low Pressure Sample System. 
The messages must be carefully read and followed to avoid personal injury and/or 
equipment damage. Before performing any task on the Measurement System, read 
this safety information and the sections in this Manual where additional hazards and 
applicable safety recommendations will be found. Fire, explosion, electrical shock, or 
pressure release could occur and cause death or serious personal injuries, if these safe 
operation and service procedures are not followed.  

 1.2.1  Designated Use
The Low Pressure Sample System should only be used in LACT/ACT applications to 
mix and sample liquid hydrocarbons with a Maximum Viscosity up to 20 cP.

Any use other than described here compromises the safety of persons and the en-
tire Measurement System, and also the environmental protection, therefore, it is not  
permitted.

The manufacturer is not liable for any damage caused by improper or non-designated 
use of the Measurement System.

 1.2.2  Installation, Commissioning, and Operation
The Measurement System operates in a potentially dangerous environment with  
flammable fuels, vapors, and voltage levels and pressures that maybe hazardous, there-
fore, it must be installed, commissioned, operated, and maintained only by qualified and 
authorized personnel or specialists in full compliance with the instructions in this Manual, 
the applicable norms, legal regulations, and certificates (depending on the application).

The specialists must have read and understood this Manual and must follow the  
instructions it contains.

The Measurement System shall only be installed in a de-energized state and free from 
outside loads or strain.

The Measurement System may only be modified or repaired if such work is expressly 
permitted in this Manual or if it has been authorized by the manufacturer, otherwise any 
intervention or modification to the original System’s design will void the manufacturer’s 
warranty and FMC Technologies Measurement Solutions will not be liable in the event 
of any damages, including but not limited to consequential damages, arising out of or 
related to the alteration or improper use of the Measurement System.
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Repairs may only be performed if genuine spare parts are available and if this repair 
work is expressly permitted. It is a must that the repairs are performed by qualified and 
authorized field service personnel.

When performing welding work on the piping off the Skid during the installation  
process, the operator must ensure that the area is free from any flammable or  
combustible material. The area must be approved for performing hot work and depend-
ing on the classification of the area, a fire watch may be necessary. The welding unit 
must not be grounded by means of any of the Skid’s equipment.

 1.2.3  Operational Safety
The Measurement System has been designed to meet state-of-the-art safety require-
ments; it has been tested, and left the factory in a condition in which it is safe to oper-
ate. Relevant regulations and North American (U.S.A.) standards have been observed.

The manufacturer reserves the right to modify technical data without prior notice. FMC 
Technologies Measurement Solutions will supply any further updates on the technical 
documentation upon customer’s request.

The first and most important information the operator must know is how to stop  
all product flow to and from the Low Pressure Sample System in the event of an  
emergency. Locating the switches or circuit breakers that shut off the power to all the fueling  
equipment is essential.

The field electrical wiring connections to the Measurement System must be done in 
accordance with the wiring diagrams provided and the applicable standards and regula-
tions. All the wiring, conduit, and fittings must be suitable for the operating conditions.

Any procedure that requires access to electrical components or the electronics of any 
of the on Skid equipment requires total electrical shut off of that equipment.

Any procedure that requires a major intervention on any equipment of the Low Pressure 
Sample System requires the following actions:

Evacuation of all unauthorized persons  
and vehicles from the work area

Use of safety tape, cones, or barricades, at the 
affected Measurement System

Total electrical shut-off of the affected Measure-
ment System

 

 
 
Current standards and regulations must be followed. Applicable information is available 
in the National Fire Protection Association (NFPA) 70 or National Electrical Code (NEC), 
Occupational Safety and Health Administration (OSHA) regulations, and Federal, State, 
and Local Codes.
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The information specified on the warning notices in this Manual, nameplates and con-
nection labels fitted on the on Skid components and equipment must be observed. These 
contain important data, including information on the permitted operating conditions and 
may also include the equipment application as well as data on materials. If any of the on 
Skid components is not operated at standard temperatures, compliance with the relevant 
basic conditions specified in the device documentation provided is absolutely essential.

When a high temperature fluid passes through the piping or equipment of the Measure-
ment System the surface temperature of the materials increases (sometimes close to 
the fluid temperature), therefore, users must implement sufficient safety measures to 
prevent burning or scalding.

On Skid equipment are suitable for use in hazardous areas and they are labeled  
accordingly on the nameplate. Relevant national, state, and local regulations must be 
observed when operating the Measurement System in hazardous areas.

On Skid pressure containing equipment have specified on their nameplates the maximum 
working operating pressure (design pressure) for safe operation. These equipment are 
designed and manufactured according to the current North American (U.S.A.) standards 
and regulations and good engineering practice.

 1.2.4  Safety Symbols and Warnings
This section provides important information about warning symbols and precautions 
that need to be taken.

Open Fire Prohibited.
Do not open flames when working at the  
Measurement System. Open or naked flames 
from matches, welding torches, lighters, or other 
sources can ignite Liquid Hydrocarbons or Fuels 
and their vapors.

Smoking Prohibited.
Do not smoke when working at the Measurement 
System. Sparks from burning cigarettes, cigars, or 
pipes can ignite Liquid Hydrocarbons or Fuels and 
their vapors.

Safety Alert Symbol is used in this manual and  
on warning labels to alert to a precaution that 
must be followed to avoid potential personal 
safety hazards. Compliance of safety directives 
accompanying this symbol will prevent possible 
injury or death. DANGER

Alerts about a hazard or unsafe practice which will 
result in damage to equipment or property. CAUTION

Low Pressure Sample System      Section 1 - Introduction
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Inhalation Hazard

Liquid Hydrocarbons or Fuels inhaled may 
cause unconsciousness and burns to lips, 
mouth, and lungs. Remove the source of  
contamination or move the victim to open 
space for fresh air circulation. Perform CPR 
as necessary and seek for medical assistance 
immediately. Refer to the Material Safety Data 
Sheets of these products.

WARNING

Ingestion Hazard

Liquid Hydrocarbons or Fuels ingested may 
cause unconsciousness and burns to internal 
organs. Keep open space for fresh air circula-
tion. Do not induce vomiting. Do not give 
liquids. If vomiting occurs naturally, have the 
victim lean forward to reduce the risk of  
aspiration. Monitor for breathing difficulties.  
Obtain immediate medical attention. Refer 
to the Material Safety Data Sheets of these 
products. 

WARNING

Eye Burn Hazard

Liquid Hydrocarbons or Fuels spilled on eyes 
may cause burns to eyes tissue. Flush the eyes 
with water for 15-20 minutes approximately or 
until the chemical is removed. Seek for medical 
assistance immediately. Refer to the Material 
Safety Data Sheets of these products. 

WARNING

Low Pressure Sample System      Section 1 - Introduction
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Hot Surface Hazard

Hot surfaces such as hot Liquid Hydrocarbons 
piping may cause burns when in direct contact 
with it. Use of Personal Protection Equipment 
(PPE) such as thermal gloves is required to 
prevent contact burns produced by hot sur-
faces. For minor burns cool the burn to help 
soothe the pain by holding the burned  
area under cool (not cold) running water for 
about 10-15 minutes, apply moisturizer or aloe 
vera lotion or gel, or over-the-counter pain 
reliever, don’t break small blisters, consider a 
tetanus shot. For major burns obtain medical 
assistance immediately.

WARNING

 1.3  Inspection
The equipment has been properly packaged and protected for shipment. However, the 
possibility exists for damage in transit, due to improper handling. Upon arrival at the 
final destination, the equipment should be carefully inspected for damage. If damage 
exists, a damage claim should be filed immediately with the carrier.

 1.4  Storage
For pre-installation storage refer to the Installation Instructions. For long-term storage 
protection, after system has been in operation, refer to long-term storage protection 
instructions located in the Maintenance section.

 1.5  Replacement
Recommended spare parts are listed in the Spare Parts Section and on the assembly 
drawings or parts list for individual system components. Replacements may be ordered 
from FMC Technologies Measurement Solutions. When ordering parts; please include 
the Skid Part Number and/or Skid Serial Number, and description of the component 
from the nameplate or Bill of Materials (located in the job data book). Defective materials 
replacement is processed in accordance with section “Returned Materials Authorization”.

Low Pressure Sample System      Section 1 - Introduction
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 1.6  FMC Technologies Measurement Solutions Service
FMC Technologies Measurement Solutions is a leader in providing the services  
required to install, commission, start-up, and sustain the life of the Low Pressure Sample 
System. FMC Technologies is a member of ISNetworld®, NCMS®, and PICS®. All of the 
FMC Technologies Measurement Solutions field service technicians follow OSHA safety 
regulations and are DOT compliant. Our company has accumulated years of valuable 
field service experience dealing with petroleum products transport, measurement, and 
delivery. Our field service technicians have an expert understanding of best measure-
ment practices, application know-how, and product knowledge to provide start-up 
and commissioning, as well as to provide on-going services to support the operation 
and reliability of the Measurement System and extend its lifetime to the maximum. 
FMC Technologies Measurement Solutions also provides customized service training  
programs for customers. Contact an FMC Technologies Measurement Solutions Sales 
Representative or our Field Service Department for further information:

FMC Technologies Measurement Solutions, Inc. 
Measurement Products 
Field Service Department. 
1602 Wagner Avenue 
Erie, PA 16510 USA.

Telephones: +1 (814) 898-5000;  
Toll Free +1 844-798-3819 (Field Service Response Center) 
Email: ms.responsecenter@fmcti.com  

 1.7  Guarantee
All equipment supplied by FMC Measurement Solutions is guaranteed for twelve (12) 
months from the date of commissioning, or eighteen (18) months from the date of  
shipment, whichever occurs earlier. This warranty is for faulty material or defects in 
workmanship which may develop in the service for which such items have been designed 
and they prove defective under normal use and service and when the Measurement 
System has been properly installed. Parts found defective within the guarantee period 
will be replaced free of charge, Ex-works Plant, Erie, Pennsylvania, Factory from where 
the Skid was shipped, providing the original parts are returned at customer expense and 
factory inspection validates the warranty claim (Refer to FMC Technologies Measure-
ment Solutions Terms & Conditions for complete warranty terms).

The responsibility of FMC Technologies Measurement Solutions is limited to the repair 
or replacement of defective material supplied by them. FMC Technologies Measurement 
Solutions will not be responsible for loss of liquid or for damage of any kind or from any 
cause to the person or property of others, or for loss of profit or loss of use.

This guarantee does not apply to any part of equipment whose defect or malfunction 
is determined to be a result of customer fault due to improper installation or operation 
not in accordance with FMC Technologies’ Measurement Solutions instructions for  
assembly, erection, testing and/or operation. 

FMC Technologies Measurement Solutions will be responsible for the proper  
functioning of all the components of the entire Liquid Measurement System in  
accordance with mutually agreed performance specifications between FMC Technologies 
Measurement Solutions and the customer, providing that all operating and environmental 
conditions are within the limits of said mutually agreed specifications.

FMC Technologies Measurement Solutions guarantees that all equipment offered and 
supplied under Contract shall be new, unused materials of the best quality representing 
latest design features at the effective date and that no second-hand or repaired parts 
shall be delivered.

FMC Technologies Measurement Solutions Does Not Warrant  
any Equipment Hit by Lighting

Low Pressure Sample System      Section 1 - Introduction
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 1.8  Preparation and Shipment of the Measurement System 
All parts and equipment of the Measurement System are to be securely braced and 
protected from damage during shipment. All flanged openings will be covered. All 
screwed openings, either piping or electrical, will be plugged. All instrumentation, i.e., 
gauges, transmitters, and any other calibrated equipment will be shrink-wrapped or may 
be removed and boxed. FMC Technologies Measurement Solutions will provide loading 
of the Skid on the truck for shipment from the factory.

 1.9  Receipt of the Measurement System 
The customer will be responsible for unloading the Skid off the truck at the site of delivery.

As stated before on Section 1.3, when the Measurement System is being received it 
should be checked immediately for any shipping damage. The customer must inspect 
carefully for any damage or missing parts. If any part or equipment of the System has 
been damaged, the local carrier should be notified at once by the customer regarding 
their liability and a damage claim should be filed immediately by the customer with the 
carrier. 

Also, if damage has occurred during shipment or parts are missing, a written report 
including photos should be submitted by the customer to: 

FMC Technologies Measurement Solutions, Inc. 
Customer Service Department 
1602 Wagner Avenue,  
Erie, Pennsylvania 16510.

 

 1.10  Return of Materials 
All materials being returned to FMC Technologies Measurement Solutions for repair, 
replacement or credit must be identified with an "RMA" (Return Material Authorization) 
number.  This applies to Warranty and Non-Warranty situations.  The customer can 
receive an RMA by contacting an FMC Technologies Measurement Solutions Sales 
Representative or the Customer Service Department:

FMC Technologies Measurement Solutions, Inc. 
Customer Service Department. 
1602 Wagner Avenue 
Erie, PA 16510 USA. 
Telephone: +1 (814) 898-5000  
Email: measurement.solutions@fmcti.com 

All materials being returned should be clearly identified with the assigned RMA number 
on both the shipping container and accompanying shipping documents. All goods being 
returned by the customer must be shipped freight prepaid unless otherwise authorized 
by FMC Technologies Measurement Solutions.

The customer must guarantee in written that all equipment in service being returned 
has been properly cleaned and freed from any hazardous substances and if capable of 
holding pressure, the same does not contain any hazardous pressure.

Low Pressure Sample System      Section 1 - Introduction
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 1.11  Quality Support
FMC Technologies Measurement Solutions (Erie) Quality Management System (QMS) 
meets the requirements of ISO 9001:2008, EN ISO/IEC 80079-34, and for European 
markets ATEX Directive 94/9/EC, PED Directive 97/23/EC, and MID Directive 2004/22/
EC with applicable appendixes. The QMS is registered with Lloyd’s Register Quality 
Assurance (The current Erie operation certificate is attached to this Manual for refer-
ence). Quotation Management, Supply Chain Management, Fabrication, and Service 
and Quality are components of the QMS, which is applicable to the Measurement  
System that you have purchased from FMC Technologies Measurement Solutions (Erie).

FMC Technologies operates by a set of core values that define who we are, shape 
our behavior, and set us apart from others in the industry. They include collaboration,  
innovation, valuing people, integrity, customer-centered, quality, safety & sustainability. 
The last two, quality and safety, are especially important to FMC Technologies and as 
such, objectives around them have been created to continually improve the company 
business. Through Destination Zero FMC Technologies strives as a company to operate 
without any safety incidents each and every day. The Impact Quality approach demands 
a zero- defect performance standard centered on customer’s success.

In conclusion, FMC Technologies Measurement Solutions ensures customer’s success 
through safe Measurement Systems, Products, and Services using quality processes 
and engineering designs. 

Low Pressure Sample System      Section 1 - Introduction
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2 – Installation

 
 2.1  Handling Instructions

 2.1.1  Purpose 

The purpose of the handling instructions is to ensure that the Measurement System 
and its equipment is handled in a safe and professional manner.

The Low Pressure Sample System is designed for a single pickup so that in lifting of 
the Skid no structural damage will occur. 

The Measurement System weight and center of gravity is provided on the General  
Arrangement mechanical drawing (GA drawing).

The loose equipment is boxed for lifting by a forklift and/or crane with the  
appropriate slings. Extreme care must be taken to prevent dropping of the equipment.

Crush Hazard

The Measurement System and its equipment 
are normally heavy. Always lift the Unit by its 
designated lifting points. Lift and handle the 
Unit carefully, using suitable lifting equipment 
and ensure that the Unit is properly harnessed. 
Wear personal protective equipment. Stay clear 
of cables and suspended loads. Lifting equip-
ment and tackle should always be inspected 
before starting the lifting work.

WARNING

 2.1.2  Procedure
1. The lifting equipment must be in good operating condition and it must be  
 operated by qualified and authorized personnel.

2. The lifting equipment must have the lifting capacity for the complete weight of the  
 assembled unit and its crating (some units may be packed in crating for export).

3. If the Low Pressure Sample System was packaged and shipped in an export  
  crating, the same should be removed once the unit has arrived to the site of  
 installation.  

4. When a crane is used, the minimum height between the lifting hook and the   
 ground must be sufficient to lift the unit straight up and down.

5. Check that the site where the unit will be placed has a clean and level surface. 
   Stones and other debris damage the bottom structure and create instability to  
 the unit.

6. Be sure to lift the unit by its designated lifting eyes or lifting lugs and use all the   
 eyes/lugs provided.

Low Pressure Sample System      Section 2 - Installation
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7. Lift the unit using the proper lifting equipment. Be sure the Unit is secure and  
 properly harnessed before lifting the same. Do not pass ropes or cables through   
 the  lifting eyes/lugs. Use appropriate load rated slings with load rated hooks or   
 shackles.

8. Select or adjust the rigging lengths to compensate for the weight distribution of 
 the load. Maintain the unit in an upright position. Avoid abrupt movements in any 
  direction. 

9. To minimize risk only lift the unit high enough to clear obstacles. Reduce tension 
  on the rigging and compression on the structure by ensuring that the angle  
 between the lifting cables and the vertical plane does not exceed 45°. 

10. Carefully lower the unit for installation on a firm, solid, level ground, or concrete 
  foundation. 

Cable slings, spreader bar, and shackles are NOT supplied  
with the Measurement System and must be supplied by the  

contracting lifting company.

 2.2  Short Term Storage Recommendations

 2.2.1  Purpose
Short term storage recommendations for purpose of the Low Pressure Sample  
System are concerned with the Measurement System package. The equipment must be  
protected from the elements and pilferage or damage that could occur during the storage 
term. Protection from the elements must give consideration not only to cosmetic concerns 
(paint fading and oxidation), but also to possible damage to the Pump, motor, instru-
ments, and corrosion of internals of the system by introducing moisture into the piping.

 2.2.2  Procedure
1. For optimum cosmetic-type storage protection, it is suggested the Low Pressure 
  Sample System to be stored in a covered and dry location free from moisture, heat,  
 dirt, and vibrations. Barring the availability of inside storage, the Measurement  
 System may be stored outside by placing a loose waterproof tarpaulin or fitting tarp 
  over it.

2. All open flange ends are to be covered with wood flanges and flanges surfaces  
 to  be coated with grease. The Low Pressure Sample System has been drained  
 of fluid  and dried prior to shipment. Two steps for prevention of internal corrosion  
 are acceptable:

 a. Internal coating of the equipment with petroleum based product compatible  
   with equipment. This can be applied with a hand spray unit.

 b. Vapor phase corrosion inhibiting powders that can be used for Measurement  
   Systems. 

3. A reapplication of the above products should be done every three (3) months.

Low Pressure Sample System      Section 2 - Installation
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4. Loose equipment should be stored in a protected area free from moisture, heat, dirt,  
 and vibrations until they are ready for installation. If the equipment shipping container  
 seal has been broken, all the electronics must be kept in a controlled environment  
 with air conditioning and relative humidity control. 

Do Not wrap Junction Boxes or other electrical 
enclosures with plastic sheets. Wrapping  
will cause an accumulation of moisture and 
promote corrosion.

CAUTION

 2.3  Long Term Storage Recommendations

 2.3.1  Purpose
Long term storage recommendations for purpose of the Low Pressure Sample System 
are concerned with a higher level of protection of the Measurement System package. 
In long term storage scenario a deeper protection of the equipment from the elements, 
physical damage, or theft must be guaranteed. Protection from the elements must give 
consideration not only to cosmetic concerns (paint fading and oxidation), but also to 
possible damage to the pump, instruments, and corrosion of internals of the system by 
introducing moisture into the piping.

 2.3.2  Procedure 
1. For optimum cosmetic-type storage protection, it is suggested the Low Pressure 
   Sample System to be stored in a covered and dry location free from moisture,  
 heat, dirt, and vibrations. Barring the availability of inside storage, the Measurement  
 System may be stored outside by placing a loose fitting tarp over it.

2. All the system’s instruments should be removed from their mountings on the skid,  
 Cosmoline coated, individually packed, stored in a sturdy wooden crate, and securely  
 banded to the skid or some other safe location.

3. After the meter run has been purged with clean dry air to ensure the removal of all  
 the moisture, all open flange ends are to be covered with 1/4" plate flange and 
 neoprene seal gasket. For safety reason only a small positive pressure (less than 
  5 psig) should be applied.

4. The meter run internals are to be purged with dry nitrogen. Thereafter, and until be 
  placed in operation, a positive pressure is to be maintained on the system using  
 commercial nitrogen bottles and the appropriate regulators.

5. All motor operators are to be sealed in conduit openings (cable gland). All bolting  
 is to be greased for protection from corrosion.

6. All valve stems are to be grease-coated for protection from corrosion

7. Any unpainted, machined surface or “bright metal” parts remaining on skid are to 
 be coated with Cosmoline for rust prevention.

5. Any electronics equipment shipped loose should be kept in its original sealed  
 shipping package and protected from adverse weather conditions and abuse until  
 its installation. If extended storage is required, the units must be kept in a controlled 
 environment with air conditioning and relative humidity control. 
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Do not wrap junction boxes or other electrical 
enclosures with plastic sheets. Wrapping  
will cause an accumulation of moisture and 
promote corrosion.

CAUTION

 2.4  Installation

 2.4.1  General 
The FMC Technologies Low Pressure Sample System consists of a 10, 15, or 20 gallon, 
internally coated sample container that unless ordered otherwise contains a pressure 
indicator, motor, pump, pressure relief, vacuum relief, and a on/off switch. The System’s 
electrical meets the NEC requirements for Class 1, Division 1. 

Before starting the installation of the Low Pressure Sample System make sure that the 
following safety actions are taken:

Evacuation of all unauthorized persons and  
vehicles from the work area

Use of safety tape, cones, or barricades at the 
area of installation of the measurement system

Total shut-off of the electrical power to  
the measurement system

 
 2.4.2  Pre-Installation Checklist

• Visually check the following:

 1. The measurement system is located on a firm, solid, level ground, or a concrete 
    foundation, without any stones or debris underneath the system.

 2. The space around the measurement system is sufficient for installation and/or  
   maintenance work of the field service personnel.

 3. The AC and DC wiring are routed in separate conduits to the measurement 
    system.

 4. The AC wiring is stranded copper maximum 12 AWG.

 5. The DC wiring is stranded copper multi-conductor shielded cable 18 AWG. 
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 6. Confirm that two separate AC circuits are provided from the site’s breaker panel.  
   One circuit will supply isolated power to the controller electronics (instrument 
    power). The second circuit will supply power to the other AC devices.

The customer’s electrical contractor must complete, test, and certify  
the off Skid field electrical wiring and grounding on its entirety prior to the  

Installation and Startup of the Measurement System.

 2.4.3  Mechanical Installation
• The measurement system shall be set in its proper location, aligned and suitably  
 anchored to the existing support structure as indicated by the customer.

• For connection of piping off-skid to the Low Pressure Sample System refer to the 
  measurement system drawings as needed (GA drawings, P&ID).

• Remove shipping materials mounted on flanges just prior to the assembly.

• Connect supply piping with inlet and outlet header. 

• Verify that all the piping flanged connections are tight.

 2.4.4  Electrical Installation
• The Low Pressure Sample System has been provided with a power distribution  
 system for customer’s connection to their supplied power source. All termination  
 points are identified on the wiring diagrams and all wires are tagged. The customer’s 
  electrical contractor is responsible for the proper installation and verification of  
 the appropriate feeders’ voltages and grounding to be connected to the  
 measurement system.

• After the unit has been set, leveled, and anchored to the support structure complete 
  the following general installation guidelines presented below:

• Install Low Pressure Sample System grounding connections as required. Refer to 
  the appropriate electrical drawings.

• Install and/or terminate as necessary on-skid electric power wiring, control, and 
  signal cabling from the components to the appropriate termination point/s.

• Check continuity and termination of the on-Skid wiring (power, control, signal).  
 Correct and adjust the wiring, termination, and labeling as necessary to match  
 project’s wiring diagrams. 

• Perform a Megger Test on the wires of the System’s power feeder from the main 
  circuit breaker panel. 
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• Terminate the wires of the System’s power feeder (incoming electric power). 

• Check for proper voltage levels on electric power wires to prevent connection of  
 the incorrect voltage to the equipment, which may represent a subsequent damage 
  of the same and also a personal safety hazard.

Electrocution Hazard.
To avoid electric shock which could cause 
electrocution be sure to TURN OFF the main 
disconnect switch, so all the wiring and equip-
ment are de-energized before and during the 
installation.
DO NOT apply Electrical Power at this time. 
DO NOT Turn on Electrical Power until  
electrical and mechanical installation have 
been completed and inspection finished. 

  DANGER

 2.4.4.1  Grounding
Earth ground connection of the Measurement System and its equipment is required 
to prevent unexpected electric shock, or a static electric discharge that may cause a 
fire or an explosion. Install all System grounding connections as required (Refer to the  
appropriate System’s Electrical Drawings) and ensure that all of them are properly 
made in accordance to this Manual and the National, State, and Local Electrical Codes. 

AC Power Ground: AC power supply ground provides the grounding of the AC electrical 
power feeding the Measurement System. This can be accomplished at the main power 
sub-station / transformer. The AC power must be clean and free from any electrical 
noise, harmonic distortion, or any other electrical perturbation. If the AC power supply 
feeding the electronic equipment of the Measurement System is not clean, then an 
independent transformer with a separate grounding point must be installed to protect 
the sensitive electronics of the System. The AC electrical power for the System can be 
provided either by an existing transformer and grounding point or by an independent 
transformer and grounding point. In any case the resistance of the grounding point to 
the ground (earth) must be 1.0 Ohm or less.

Instrument Ground: Instrument ground eliminates all external electrical noise and  
perturbations that can be injected onto signal cables. This allows that only clean 
signals are received and sent by the electronic controller. The resistance of 
the instrument grounding point to the ground (earth) must be 1.0 Ohm or less. 

The customer’s Electrical Contractor is responsible for performing Fall of  
Potential – Three (3) Point Ground Resistance Test in accordance with the  
NEC (NFPA 70), National Electrical Code of the destination country, and the  
“Institute of Petroleum Model Code of Safe Practice” Part 1-Electrical. The  

Test should be done by qualified personnel using the appropriate test  
equipment. In the same manner, the customer’s Electrical Contractor is  

responsible to guarantee that the grounding resistance value is adequate  
according to what specified in this manual.
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Electric Shock – Fire –  
Explosion Hazard. 
The Measurement System and its  
electrical/electronic equipment must be prop-
erly grounded to prevent electric shock, or a 
static electric discharge that may cause a fire 
or an explosion. 

  DANGER

 
 2.4.4.2  Electrical Conduit Sealing

Conduit and cable jackets are not intended to prevent the passage of liquids, gases, or 
vapors through the conduit system. The purpose of conduit seals in Class I hazardous 
locations is only to minimize the passage of vapors or gases and prevent the passage 
of flames though the conduit system, as well as to prevent or reduce “pressure piling”, 
an increasing pressure buildup along an entire conduit system as a result of explosions 
traveling through the system. Conduit seals must be made only by experienced, careful 
personnel in accordance with articles 501.15 and/or 502.15 of the current edition of the 
National Electrical Code (NEC or NFPA 70), National Electrical Code of the destination 
country, and the sealing fittings manufacturer’s instructions.

Figure 2-1.  Typical “Y Fitting” for Conduit Sealing

Considerations for conduit sealing:

• Before sealing ensure that all conduits have been installed, and that all wires have 
  been pulled, tested and approved.

• Always follow article 501.15 for Class I hazardous locations and 502.15 for  
 Class II hazardous locations of the current edition of the NEC (NFPA 70), National  
 Electrical Code of the destination country, and the sealing fittings manufacturer’s  
 instructions.
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• Always use the appropriate sealing compound in accordance to the instructions of 
  the sealing fitting manufacturer.

• Where there is a probability that liquid or other condensed vapor may be trapped 
  within enclosures for control equipment or at any point in the conduit system,  
 approved means —such as installation of drain seals— shall be provided to  
 prevent moisture accumulation (Reference sealing fitting manufacturer’s  
 instructions).

• Splices and taps shall not be made in fittings intended only for sealing with  
 compound, nor shall other fittings in which splices or taps are made be filled  
 with compound.

The customer’s electrical contractor is responsible for sealing in the  
field all the electrical conduit of the Measurement System. For doing this  
work the referred articles of the NEC, the National Electrical Code of the  

destination country, and the instructions of the sealing fittings  
manufacturer must be followed.

When all the System’s wiring has been completed and tested, and all of the off-Skid 
piping has been connected to the same, the electrical power may be applied to the 
Unit. The display of the controller should light, indicating that the System’s Start-Up 
may be initiated.
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 2.5 System Startup

The following is a recommended Field Startup Check List to be applied on the Low 
Pressure Sample System:

Sample Receiving Mode
1. Make sure the switch is set to the OFF position.
2. Close Valves 1 through 4.
3. Open Valves 5 and 6.
4. Make sure the container cover is closed securely by tightening the levers.
5. The container is now ready to accept product

Sample Circulation Mode                                                                  
Once the sample period has elapsed, you can circulate the product by following  
the steps below:                                                                                                                      
1. Close Valve 5.
2. Open Valves 2 and 3.                                                                                                    
3. Turn on the pump motor and circulate for a minimum of 5 minutes.                                      
 NOTE- Allow the product to circulate the volume of the container for at least 5  
 minutes. You may need to allow longer circulation periods depending on the viscosity 
  of the product.           
4. While the product is being circulated, open Valve 4 (sample draw off valve) and   
 allow the product to pour into the portable sample container. After the container is  
 filled, close Valve 4.

Sample Container Drain Mode                                                                                                 
1. Open Valve 1 (pump drain).
2. Allow a few minutes for any remaining product to drain from the recirculating line  
 running to the upper portion of the container
3. Open Valve 3 (suction line).
4. Open Valve 5.
5. Turn motor ON to drain the sample container.
6. After the container is empty, turn motor OFF, and close Valves 1, 2, and 3.

7. Open Valve 4 (sample draw off) to relieve remaining pressure that may be trapped  
 in the container.

8. After pressure has been bled down to 0 psig, open cover.

9. Open the cover and clean the container after every batch of product.
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3 – Operation

 
 3.1  Measurement System's Overview

 3.1.1  General Description
FMC Technologies Measurement Solutions is the most qualified company in the 
world to supply a customized Pre-Packaged Unloading Skid. Offering all components  
including: mounting chassis, flow meter, control valve, strainer, electronic preset  
controller, air eliminator tank, auxiliary pump, grounding equipment, and instrumenta-
tion, pre-wired and tested. FMC Technologies Measurement Solutions Metering Skid  
Packages also include: sizing and specifying equipment, System’s drawings, field  
commissioning, and local spare parts globally (the latter two if contracted to FMC  
Technologies Measurement Solutions with the System’s purchase order or later). All this 
relying on over 80 years of experience in Custody Transfer Petroleum Measurement 
and Loading Rack Measurement Equipment.

The FMC Technologies Low Pressure Sample System provides a reliable method of 
product circulation in order to maintain more consistent product samples. This process 
protects the integrity of the measurement in most operating conditions.

The Low Pressure Sample System is designed to capture and combine thousands of 
individual samples into a representative, composite sample of single-phase liquids.  
In addition, the FMC Low Pressure Sample System is engineered to maintain fluid veloci-
ties for samples with viscosity ranging from 2cP-20cP, and temperatures from 40˚-120˚F.  

Features and Benefits:
• Allows you to store and mix crude oil (or similar product) in a single container.

• API Compliance meets or exceeds the design requirements of  
 API Chapter 8, Section 2.

• Each unit is skid mounted with an electric motor for circulating and mixing  
 the product.

• Designed and manufactured to meet the requirements of ASME B31.3 or ASME  
 Sec. VIII Div. 1

• Designed and Tested per API 8.3

• 5 GPM and 10 GPM systems using Viking gear pumps (single or three phase motor  
 options)

• Internal spray bar assembly and vortex breaker

• Internal epoxy coating

• Manual Sample Port with Needle Valve

• Standard Skid configuration design for easy selection

• Optional Sight Glass, Static Mixer, Float Switch, Thermometer, and Level Guage
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 3.1.2  System’s Layout and Bill of Materials

  

  

Item No. Description
1 Sight Glass (optional)
2 Thermometer (optional)
3 Pressure Relief Valve
4 Level Gauge (optional)
5 High Level Vibrating Fork Switch
6 On/Off Switch
7 Sample Port with ¼” Needle Valve 
8 Baldor Single Phase motor (3-phase optional)
9 Inline Static Mixer (optional)
10 Viking pump
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 3.2  Principles of Operation
During the crude oil sampling process the circulation of samples taken from the liquid 
product is essential to obtain a homogenous mixture. The Low Pressure Sample System 
is designed for measurement accuracy, performing with unsurpassed durability, low 
pressure stability for the collection, storage, and recirculation of crude based products. 
The FMC Low Pressure Sample System is designed per API 8.3 and is applicable for 
most LACT/ACT units, truck loading/unloading, pipeline systems, and marine terminals.

The following is a recommended Field Startup Check List to be applied on the Low 
Pressure Sample System:

1. Ensure the motor switch is in the Off position.

2. Close all valves pertaining to the Sample System (If system has sight glass 
  option make sure the associated valves are open).

3. Ensure the container cover is closed securely on non-code vessels and by  
 tightening the bolts on code vessels.

4. The container is now ready to accept product.

 3.3  Set-Up Guide
Step 1: Sample System Position
Position the Low Pressure Sample System as close to the sample point as possible.

Step 2: Interconnection: Sample System
Run interconnect tubing at a continuous downward slope (2” minimum per foot) from 
the sample solenoid to the sample container.

Step 3: Interconnection: Pump
Run interconnect tubing from the drain valve on the pump to a designated drain or back 
into the piping system in which the sample was retrieved.

Step 4: On/Off Switch
Connect wiring to the Sample junction box (see wiring diagram).

Step 5: Electrical Classification
Insure that all wiring and electrical connections are suitable for the area classification 
in which the unit will  be operating.

Step 6: PRV
Plumb PRV into drain system

 3.4  Routine Operational Checks
These checks should be performed during periodic visits to the Low Pressure Sample 
System in order to verify the integrity of the Measurement System:

1. Verify that there have no leaks under any component of the Measurement  
 System.

2. Check pressure instrument when pressure has been released to verify that  
 it is resetting at 0 psi.

3. Verify that the sound of the pump and motor combination has not changed,  
 which could indicate an internal problem.

4. The pump drain system often serves as a collection point for foreign  
 material and should be flushed out regularly. To accomplish this, the drain  
 valve of the pump should be opened with the system pressurized in order  
 to remove the foreign material or debris from above the drain valve and in 
 the drain piping.   
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4 – Maintenance

 

 4.1  System General Inspection
The equipment installed on the Low Pressure Sample System should be  
inspected daily during operation for detection of leaks and other possible issues. Any 
situation should be addressed as required. Regular monthly inspections should be  
performed by maintenance personnel. The monthly inspection and maintenance should 
be based upon site conditions and equipment’s supplier recommendations.

 
 4.2 System General Cleaning

External surfaces of the Low Pressure Sample System structural and piping should not 
be cleaned with solvents, abrasive compounds, or commercial cleaning fluids. These 
substances may permanently damage the finish or protective coating, which has been 
applied to prevent or inhibit rust and corrosion, resulting in deterioration of the System. 
The ONLY cleaning means recommended are industrial strength detergents, high  
pressure water hose, and/or a stiff bristle brush when required for heavy cleaning. 

Internal areas of the System’s mechanical equipment should be cleaned following the 
guidelines of the equipment’s manufacturer. Protective covers, inspection plates, service 
covers, and doors should be kept closed at all times (except when service or inspection 
of equipment is required) for the optimum life span and performance of Skid-mounted 
instruments, equipment, and junction boxes which are exposed to the elements on a 
continuous basis. 

External surfaces of the Low Pressure Sample System electrical/electronic equipment 
and instruments, mechanical equipment, and junction boxes should not be cleaned 
with solvents, abrasive compounds, or commercial cleaning fluids. These substances 
may permanently damage the finish or protective coating, which has been applied to 
prevent or inhibit rust and corrosion, resulting in deterioration of the System. The ONLY  
cleaning means recommended are industrial strength detergents, soft cloth, paper 
toweling, and/or a stiff bristle brush when required for heavy cleaning.

Internal surfaces of the System’s electrical/electronic equipment and instruments, and 
junction boxes should be cleaned with a soft bristle brush and compressed gas. An 
inert type gas such as nitrogen is recommended. However, compressed air may be 
used, if nitrogen is not available. Compressed air or nitrogen used for cleaning shall 
be CLEAN and DRY.

It is also recommended to perform a visual inspection on a regular basis to determine 
the conditions of wires terminations, dust build-up on the instrument connectors, and 
general appearance of the components and equipment. In conjunction with the visual 
inspection, an operational check should be completed. In general terms the equipment 
should be checked for unusual noise, vibration, failure of valve to fully open or close 
and loss of seal, and process or lubrication fluid leaks.
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 4.3 Instrument Calibration
In case that any electronic or mechanical instrument mounted on the Low Pressure 
Sample System requires calibration check, this should be completed on a routine basis 
to maintain the accuracy of the System. Test equipment used to perform these checks 
should be calibrated to the recognized standards. 

If applicable, the analog signal generating and processing equipment should be 
calibrated every six (6) months to ensure that values and adjustments are still valid. A 
voltage or current surge, as well as circuit degradation, components aging, or physical 
damage to the equipment electronic circuits may cause these values or settings to drift 
and thus become invalid. If applicable, calibration procedures and schedules provided 
by the equipment’s manufacturer may be included within the Annexes of this manual. 
These guidelines should be followed to maintain both the equipment and Measurement 
System accuracy.

Fire – Explosion Hazard. 
Observe ALL the Safety Procedures for  
Explosive Environments and Flammable  
Products Handling.

WARNING

  

CAUTION

Observe ALL the Safety Procedures to prevent 
any Fluid Product Spillage.

 

 4.4 Protective Storage Recommendations

 4.4.1 Purpose
The purpose of these recommendations is to prevent oxidation and damage of the 
Gauge faces, different instruments of the Low Pressure Sample System during long 
periods of time when the Measurement System is not in operation.

CAUTION
The Measurement System should be complete-
ly drained of fluid product before going into a 
long period of time without use, or storage.
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 4.4.2 Draining Procedure
When the operational conditions require the Measurement System to be out of use for 
an extended period of time, the System should be completely drained of fluid product 
and be prepared for storage.

• Isolate the Low Pressure Sample System from the LACT/ACT unit.

• Open all the high point vents to depressurize the System.

Fire – Explosion Hazard. 
Observe ALL the Safety Procedures for  
Explosive Environments and to prevent  
spillage of Liquid Hydrocarbon Products.

WARNING

  • Open drain valves and plugs on the Strainer, Air Eliminator Tank, Flow Meter, 
   and Control Valve.

• Allow the Measurement System to drain for several hours until no fluid  
 product comes out from the drain piping.

• Cyclically open and close the ball valves and the 210 Control Valve (using 
  the local controls) to drain all liquid that may have left on the bottom of each 
  valve’s body.

  • Close all drain valves and plugs.

 
 4.4.3 Protective Storage Procedure

• All the instrumentation should be removed from their mountings on the Low 
  Pressure Sample System, Cosmoline coated, individually packed, and stored 
  in a sturdy wooden box in a safe location. Instrument connections should  
 be covered with plugs.

• All open flange ends are to be covered with 1/4" plate flange with a neoprene  
 gasket.

• Purge the meter run internals with clean, dry nitrogen or air in order to ensure 
  the removal of all moisture. For safety reasons only a small positive pressure 
  (less than 5 psig) should be applied.
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• For corrosion protection of piping internals, a corrosion inhibitor such as  
 CORTEC-609, powder to vapor type may be used.

• All valve stems and weather exposed parts remaining on Skid are to be 
 grease coated.

• Remove batteries from actuators (if any), individually pack and store them 
  in a sturdy wooden box in a safe location.

Excessive Pressure Hazard 
For safety reasons, when performing the purge 
of the meter run internals apply only a small 
positive pressure of nitrogen or air (Less than 
5 psig).

WARNING
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 4.5. Troubleshooting Guide 

  

Equipment Problem Cause Action

On/Off Switch Electric Motor  
not actuating

No inbound  
electricity and/or 
bad switch.

Verify current at 
switch and motor.

Tripped Fuse 
within the switch

Follow manufac-
turer directions to 
reset the fuse.

Analog Gauges

Pressure Gauge 
not registering 
pressure

Defective Gauge. Replace Gauge.

System is not on. Turn On/Off switch 
to On.

Gauge inlet port is 
clogged.

With the system off 
and depressurized, 
remove the gauge, 
clean, and replace.

Thermometer  
Gauge (optional) 
not registering 
temperature

Defective Gauge Replace Gauge.
System is not on 
or the fluid is not 
circulating.

Turn On/Off switch 
to On.

Gauge tempera-
ture probe is  
damaged.

Replace Gauge.

Level Gauge  
(optional) not  
registering

Defective Gauge or 
Float

Replace Gauge 
and or Float

Float Obstructed Remove  
obstructiion.

Viking Pump

Leaking Fitting not tight or 
pump damaged.

Verify fittings are 
tight and replace 
components as 
needed.

Pump not  
operating

Sample Container 
is full of product or 
high level switch is 
malfunctioning

Reduce amount 
of product in the 
sample container 
and or verify  
continuity of the 
high level switch.

Slow Operation  
or High Pressure Clogged strainer Check/clean 

strainer.
Sight Glass  
(optional)

Fluid Level not 
registering Dirty Sight Tube. Remove, Clean, 

Replace.
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