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Conventions used in this manual
This manual includes safety precautions and other important information presented in the following format:

NOTE: This provides helpful supplementary information.

IMPORTANT: This provides instructions to avoid damaging hardware or a potential hazard to the environment, for example: fuel leakage from 
equipment that could harm the environment.

 CAUTION: This indicates a potentially hazardous situation that could result in minor or moderate injury if not avoided. This may also be used to 
alert against unsafe practices.

 WARNING: This indicates a potentially hazardous situation that could result in severe injury or death if not avoided.

 DANGER: This indicates an imminently hazardous situation that will result in death if not avoided.

Operating precautions
Franklin Fueling Systems (FFS) equipment is designed to be installed in areas where volatile liquids such as gasoline and diesel fuel are present. 
Working in such a hazardous environment presents a risk of severe injury or death if you do not follow standard industry practices and the instructions 
in this manual. Before you work with or install the equipment covered in this manual, or any related equipment, read this entire manual, particularly 
the following precautions:

IMPORTANT: To help prevent spillage from an underground storage tank, make sure the delivery equipment is well-maintained, that there is a proper 
connection, and that the fill adaptor is tight. Delivery personnel should inspect delivery elbows and hoses for damage and missing parts.

 CAUTION: Use only original FFS parts. Substituting non-FFS parts could cause the device to fail, which could create a hazardous condition and/or 
harm the environment.

 WARNING: Follow all codes that govern how you install and service this product and the entire system. Always lock out and tag electrical circuit 
breakers while installing or servicing this equipment and related equipment. A potentially lethal electrical shock hazard and the possibility of an 
explosion or fire from a spark can result if the electrical circuit breakers are accidentally turned on while you are installing or servicing this product. 
Refer to this manual (and documentation for related equipment) for complete installation and safety information.

 WARNING: Before you enter a containment sump, check for the presence of hydrocarbon vapors. Inhaling these vapors can make you dizzy or 
unconscious, and if ignited, they can explode and cause serious injury or death. Containment sumps are designed to trap hazardous liquid spills 
and prevent environmental contamination, so they can accumulate dangerous amounts of hydrocarbon vapors. Check the atmosphere in the sump 
regularly while you are working in it. If vapors reach unsafe levels, exit the sump and ventilate it with fresh air before you resume working. Always have 
another person standing by for assistance.

 WARNING: Follow all federal, state, and local laws governing the installation of this product and its associated systems. When no other regulations 
apply, follow NFPA codes 30, 30A, and 70 from the National Fire Protection Association. Failure to follow these codes could result in severe injury, 
death, serious property damage, and/or environmental contamination. 

 WARNING: Always secure the work area from moving vehicles. The equipment in this manual is usually mounted underground, so reduced 
visibility puts service personnel working on it in danger from moving vehicles that enter the work area. To help prevent this safety hazard, secure the 
area by using a service truck (or some other vehicle) to block access to the work area.

 DANGER: Make sure you check the installation location for potential ignition sources such as flames, sparks, radio waves, ionizing radiation, and 
ultrasound sonic waves. If you identify any potential ignition sources, you must make sure safety measure are implemented.
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1 Introduction
1.1 Documentation

• This document is intended for qualified and certified installation persons.
• Instructions of this document are in English. All other language versions are 

translations of this original document.
• Illustrations in this document show a typical setup and are for instruction and 

description purposes only.
• Information given in this document is given as a guide only. It is the installer's 

responsibility to ensure that correct and safe procedures are followed at the 
worksite.

• This document and related documents are available from Franklin Fueling 
Systems website, www.franklinfueling.com.

1.1.1 Symbol Legend
 Wear Protective Headwear  Wear Eye Protection

 Wear Protective Clothing  Wear High-Visibility Clothing

 Wear Protective Gloves  Wear Safety Footwear

 Refer to instruction guide.  Connect an earth terminal to the ground

 Disconnect main plug from electrical outlet

 Disconnect before carrying out maintenance or repair

 General Warning  Warning: Industrial vehicles

 Warning: Electricity  Warning: Flammable Material

 No open flame; Fire, open ignition source and smoking prohibited
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2 Safety/Security
2.1 General Safety Information

• Only perform procedures in this document that you are qualified and certified to perform.
• Personnel working on or with energized equipment must be authorized by 

relevant regulatory bodies to carry out such work and must have the appropriate 
training. Check with your employer and relevant regulatory body’s rules for 
working with energized equipment.

• Obey all local laws, rules, regulations, and instructions in this document. In 
case of inconsistency or contradiction between information contained in this 
document and any laws, rules and regulations, obey the stricter of the two.

• Keep unqualified personnel at a safe distance during installation.
• Always wear all required PPE on-site and during installation.
• If it is necessary to remove safety/security devices, immediately reinstall the 

safety / security devices after completing the work.

2.2 Hazard Assessment
Prior to beginning work and prior to recommencing work after leaving and returning 
to the worksite, a worksite, pre-job hazard assessment must be performed to identify 
safety and environmental needs. At a minimum, this hazard assessment should:

• Identify possible hazards and risks.
• Identify the safety needs of the job.
• Identify the correct procedures, practices and equipment.
• Eliminate unsafe conditions and actions from the worksite.
• Identify the need for personal protective equipment.
• Inspect equipment before use.
• Confirm sheaths of all cables are secured and undamaged.
• Confirm plugs and connectors are properly connected and serviceable.
• Perform ongoing risk assessment during the project.

2.3 Required Personal Protective Equipment (PPEs)
These PPEs are required during all phases of installation.

 Wear Protective Clothing  Wear Eye Protection

 Wear High-Visibility Clothing  Wear Protective Gloves

 Wear Protective Headwear  Wear Safety Footwear
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3 Pre-Installation Inspection
3.1 Upon Receipt of Item(s)

• Verify all items are in accordance with the order.
• Check all items for damage.
• If any item shows damage or is not in accordance with the order, inform  

Franklin Fueling Systems (FFS) immediately.
• Remove the packaging material.

• Follow all local laws, rules and regulations regarding disposal of discarded 
parts, packaging material or items and any subsequent components.

3.2 Site Preparation
Before any on-site installation training, make sure the site is fully prepared according to 
the following requirements:

• The installer must have the proper tools, equipment and consumables.  
See section 4.2 for requirements.

• The site must be free from any fuel contamination.
• Tanks, sumps, fill points, vents etc. must be in place.
• Trenches must be dug and properly backfilled.
• All coiled pipe must be properly uncoiled, see section 4.3.3 for requirements.
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4 Installation
    

4.1 Overview

Several types of UPP® underground fuel pipe are available for different applications 
and to meet various engineering and legal requirements:

• Primary pipe can be used as a fuel-proof liner for product, suction, pressure,  
vapor vent, and fill lines.

• Secondary containment pipe can be used with EN primary pipe for pressure 
systems or environmentally sensitive sites.

• Integral secondary containment pipe (UL971 spec) can be used for pressure 
systems or environmentally sensitive sites.

• Electrical conduit pipe can be used for underground electrical wiring protection.
• Duct can provide a watertight, underground channel for pipes or electrical 

cables.
UPP® piping systems are designed in various diameters, starting at 32 mm (1"), to 
transfer fuels in filling station forecourts, marinas, and airports. UPP® systems are also 
used for government and military installations as well as many industrial sites such as 
mines and rail depots.
There is no requirement for a concrete trench because fusion welded High Density 
Polyethylene (HDPE) pipe is structurally resistant to weight of backfill material and 
dynamic traffic loads. 40 years of experience has shown no failures in underground fuel 
pipe systems and no loss into the ground.
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4.1.1 Underground Fuel Pipe Construction
The black outer structural layer of the pipe is HDPE grade PE100 that allows the use 
of electrofusion couplers and fittings to construct a variety of pipeline configurations. 
HDPE PE100 has well proven resistance to stress cracking, puncture, scratch, impact, 
microbial and rodent attack.
The intermediate tie-layer causes a permanent bond to occur between the 
polyethylene and the liner material. The liner of UPP® primary pipe is a specially 
formulated “fuel proof” barrier layer manufactured from EVOH (EN / UL). This liner has 
exceptional resistance to absorption and permeation of both hydrocarbon and alcohol 
fuel blends.
The smooth bore and low friction loss of UPP® pipe permits higher fuel and vapor flows 
than steel pipe, reducing pumping energy costs.
UPP® primary fuel pipe is pressure rated to 10 bar (to EN14125) or 90 psi (to UL971). 
Breakdown pressure is typically exceeding 40 bar (580 psi), providing a large margin of 
safety.

Carrier − PE − Black

Tie Layer

Liner − EVOH −clear (EN / UL)

4.1.2 Pressure Ratings
Table 4.1 – UL971 Pipe Maximum Pressure Rating

Pipe Type Pressure Rating +ve Pressure Rating +ve Pressure Rating -ve Pressure Rating -ve
UPP® Primary 6.2 bar 90 psi 0.9 bar 26.6" Hg
UPP® Secondary 4 bar 58 psi 0.5 bar 15" Hg

Table 4.2 – EN14125 Pipe Maximum Pressure Rating
Pipe Type Pressure Rating +ve Pressure Rating +ve Pressure Rating -ve Pressure Rating -ve
UPP® Primary 10 bar 145 psi 0.9 bar 26.6" Hg
UPP® Secondary 5 bar 72.5 psi 0.6 bar 17.7" Hg
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4.2 Required Tools and Consumables
NOTE: Not all tools apply to your piping installation and some tools are size-specific. 
  p/c = part code (for item ordering).

• 1 Gallon minimum of Acetone or Isopropyl Alcohol (90% or greater).

• 3–5 pounds of Lint Free Rags (Medium – Large Site).

• 10 metallic markers or equivalent.

• Adhesive Kit: Loctite® E20NS, p/c 1137205 (includes caulk gun). 
Epoxy (1 per two FEB -075, 1 per FEB 110, 125).

• Fiberglass Kit (1 per two FEB entries): p/c FIBERGLASS-KIT.

• 2x2 Engineering Stakes, Grade Stakes, or Rebar Stakes  
(Used for snaking and staking the pipework in place until final backfill.)

• Adjustable rotary cutter:  
p/c P.CUT SMALL (32–50 mm); P.CUT (50–110 mm); P.CUT MED (110–160 mm).

• Adjustable rotary scraper: p/c SCR.025-125 and/or fixed size scraper RS-*. 
*Available sizes: 32, 40, 50, 63, 75, 90, 110 and 125.

• Wooden mallet: p/c MAL1.

• In-line and 90 Degree Clamps: p/c CLAMP (S); CLAMP (A).

• Electrofusion Entry Seal Clamps for PE sumps:  
p/c 302-CLAMP; 303-CLAMP-1; 304-CLAMP; 305-CLAMP-1; 305-EXT-CLAMP; 308-CLAMP.

• Consumable Kit: p/c 408005901. The kit contains the following items you may source locally.

• 4 markers (2 metallic, 2 black).

• 1 lb lint-free rags.

• 1 box of nitrile gloves.

• Emery cloth for FEB preparations: p/c EMERY.

• Cellophane wrap.

• Spray bottles.

• Hand scrapers: p/c SCR.HAR.

• EF1 Welder with an inspection sticker dated within the past three years. If handheld welder p/c 
EF1-230V is used, step up transformer p/c 408032001 is required for 110 V power supply.

• A backup welder on standby is recommended.

• A suitable dedicated power source (i.e. a 5 kW generator) is recommended.

• Mandrel and properly sized hole saws for FEB or EIF entries:

• Mandrel for Hole Saws: p/c MAN1. 

• Fiberglass Entry Boots:

• FEB-075-M Entry Seals use hole saw: p/c HS3-58 (92 mm (3⅝")).

• FEB-110-M Entry Seals use hole saw: p/c HS5 (140 mm (5")).

• FEB-125-MM Entry Seals use hole saw: 146 mm (53/4") or 152 mm (6").

• Electrofusion Entry Seals:

• 302-Entry Seals use hole saw: p/c HSCS2 (51 mm (2”))

• 303-Entry Seals use hole saw: p/c HS3 (102 mm (4")).

• 304-Entry Seals use hole saw: p/c HS5 (140 mm (5½")).

• 305-Entry Seals use hole saw: p/c HS6 (160 mm (65/16")).
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4.3 Transit, Off-Loading and Storage
4.3.1 Transit/Off-Loading

Although UPP® polyethylene pipe and fittings are extremely hard wearing and resilient, 
it is important to handle and store them with care to prevent scuffing or gouging.

• Visual inspection should be performed on the pipes prior to assembly and 
installation. Any pipe showing significant signs of damage or cracks should 
rejected and not installed.

• To assess whether pipes are damaged, use calipers to gauge if wall 
thickness is < 10%.

• A flat bed vehicle, free from sharp objects or projections should be used for 
transporting pipe lengths or coils. Never drag pipes or coils.

• Wide band nonmetallic slings should be used when lifting pipe bundles by crane. 
Do not use chains, hooks or hawsers.

• Ensure that lifting points are evenly spread.
• Lengths greater than 6 m (19 ft 8 in) should be moved by crane fitted with a 

spreading beam on crates containing pipe:
• Allow for some bending of the pipe crate during loading and unloading.
• A side loader fitted with a minimum of four supporting forks should be used 

for longer lengths.
• Standard 6 m (19 ft 8 in) crates may be moved using a forklift.
• Forklifts can be used to lift larger diameter coils (never drag pipes or coils), but 

the forks must be protected to avoid damage to the pipe.
• Coils of small diameter are easily manhandled. Never drag pipes or coils.

4.3.2 Storage
• When storing pipes, ensure that they are kept:

• Away from sharp objects.
• Out of direct sunlight.
• Not exposed to excessive temperatures.

• Drops and impacts during transit and storage may cause damage and leaking.
• UPP® pipes are supplied with distinctive color cap to prevent contamination. 

These caps must be kept in place during storage.
• Individual pipe lengths should be stacked in a pyramid not more than 1 m (3 ft) 

high, with the bottom layer fully restrained by wedges. The bottom layer of pipes 
should be laid on timber battens at 1 m (3 ft) centres to avoid any damage from 
objects lying on the ground.

• Bundled packs of pipes should be stored on clear level ground, supported by 
timber battens. Bundles should not be stored more than three bundles (10 ft) high.
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• Coils should be stored flat on firm level ground that has suitable protection for 
the bottom of the coil. Primary pipe and UL double-wall pipe stacks should 
not exceed four coils or 1.7 meters (5 ft 6 in) high, whichever is less of the two 
heights. EN double wall pipe should never be stacked more than three coils high. 
If stored on edge, coils must be secured against a properly anchored support, for 
a short time period not to exceed two days (particularly in warm weather).

• UPP® fittings: All electrofusion fittings are packed in heat-sealed polyethylene 
bags and delivered in cardboard cartons. Fittings should be stored in their 
packaging and in a dry area, away from direct sunlight, until ready for use. This 
is particularly important for electrofusion fittings. These must be kept in their 
packaging until ready for use to prevent any contamination or oxidation.

4.3.3 Uncoiling Pipe
 WARNING: Uncoiling pipe requires a minimum of three people. Use extra care 

when releasing coils. Coils are secured by outer restraining bands, with additional inner 
bands provided to protect the inner layers.

4.3.3.1 Cutting straps
Coiled pipe is delivered with four bands that secure 
the coil. The coil has a “tail” section that protrudes 
outside of the coil circumference. With the coil 
standing on the ground as shown in the photo, and 
following steps 1 –5 below, remove the bands 
carefully from the outer layer first so that only a 
limited length of pipe is released. Successive layers 
of pipe can be released by removing the inner 
bands as the pipe is drawn away from the coil.

1. The “tail” must be secured to a stable  
anchor point with rope or other means 
before you can start uncoiling.

2. Once anchored, slowly roll the coil,  
cutting the bands in sequence as the  
coil is uncoiled.

 WARNING: Failure to follow this 
procedure can result in severe injury 
as the coils energy will be release in an 
uncontrolled fashion.

3. Staking is required every meter to hold 
coil in place during relaxation period.

4. Once a coil is completely uncoiled, the 
far end of the coil must be secured to a 
stable anchor point.

Note: In Tables 4.3 and 4.4, coil dimensions are indicative only. Actual sizes may vary 
according to manufacturing location of the pipe.

B Detail “B”



9

Table 4.3 – EN14125 Pipe Coil Weights
Pipe Size Length I/D (m) Width (m) T.P.L. Layers O/D (m) kg / coil

32 mm
50 m 0.785 0.24 7.0 3 1.00 14.5
100 m 0.785 0.24 7.5 5 1.04 28.4

40 mm 100 m 1.000 0.31 - - 1.28 -

50 mm
50 m 1.200 0.20 4.0 4 1.60 34.8
100 m 1.200 0.35 7.0 4 1.60 69.1

63 mm
100 m 1.200 0.33 5.5 5 1.70 92.2
150 m 1.160 0.40 6.0 6 1.90 137.6

90 mm 50 m 1.800 0.36 4.0 3 2.30 93.2
110 mm Fill 50 m 1.800 0.55 5.0 2 2.20 113.9

40/32 mm 
Coaxial Pipe

50 m 1.200 0.21 4.0 4 1.50 30.0
100 m 1.200 0.33 7.0 4 1.50 60.0

63/50 mm 
Coaxial Pipe

30 m 1.200 0.20 3.0 3 1.60 32.0
100 m 1.200 0.35 5.0 5 1.80 104.2

75/63 mm 
Coaxial Pipe

30 m 1.300 0.31 4.0 2 1.60 50.2
50 m 1.250 0.35 4.5 2 1.70 82.7
100 m 1.300 0.38 5.0 5 1.97 163.8

110/90 mm 
Coaxial Pipe 50 m 1.800 0.55 4.0 2 2.20 163.5

Table 4.4 – UL971 Pipe Coil Weights
Pipe Size Length I/D (m) Width (m) T.P.L. Layers O/D (m) kg / coil

40/32 mm 
Coaxial Pipe

50 m 1.200 0.21 4.0 4 1.50 TBA
100 m 1.200 0.33 7.0 4 1.50 TBA

63/50 mm 
Coaxial Pipe

100' 1.600 0.28 3.0 2 1.85 56.3
165' 1.600 0.28 5.0 2 2.00 92.0

75/63 mm 
Coaxial Pipe

100' 1.600 0.28 4.0 2 2.00 67.7
165' 1.600 0.28 4.5 2 2.00 110.8
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4.3.3.2 Relaxing and Routing
The area where the pipe is uncoiled must be clear, 
safe and free of sharp objects. 

• Metal or wood stakes at least 1-2 meters 
in length and at least 30 mm x 30 mm are 
recommended for every 1 meter of coiled pipe.

• Stakes should be offset on each side to 
provide stability every half meter.

• Coils should be uncoiled and laid out as straight as possible.
NOTE: Some sites may require coils to be wrapped around the perimeter and 
use extras stakes to make secure bends.

 WARNING: Pipe can straighten with considerable force (see section 4.3.3.1).
• Let the pipe rest in its uncoiled state for about 24 hours in most markets. Be 

aware that based on ambient temperature and the amount of sunlight, additional 
time to relax may be required. High ambient temperatures can reduce this 
“layout” time while low temperatures may increase it. Pipe can be laid in its final 
position to “relax” before making connections.

• Refer to sections 4.3.3 and 4.3.3.1 for unbinding and initial uncoiling steps.
• The natural curves from coiling can be used to change pipe direction and bags 

of sand, pea gravel or stakes can be used to hold it in place until it is ready for 
connecting.

• One person should hold the pipe while another cuts it to the desired length.
• The cut ends will have a prominent hook that can be partially removed when 

weight is placed on it (bags of sand or pea gravel), or use the hook end to your 
advantage when turning direction into a chamber or sump pump.

4.4 Pipe Burial Guidelines
Recommended burial depth of UPP® pipe is a minimum of 300 mm (12").

• All trenches should be sloped back towards the storage tanks. The fall back 
(slope) for all pipework to the 
tank chambers should be a 
minimum of 1 m every 100 m or 
1/8" per foot.

• This may vary to meet local 
requirements. The position of 
the entry fittings at the furthest 
dispenser sump away from 
the tank chambers may be 
considerably higher than that of the entry fittings on the closest dispenser sump.

• Vapor return lines should have a slope of 2 m/100 m (1/4 in/ft) and never less 
than 1 m/100 m (1/8 in/ft) back towards the tank farm, unless in-line joints such 
as elbows are to be used.

1:100 Fall-back (Slope) to tank
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• Trench corners should have a radius of 1.5 m (5').
• A required 150 mm (6") bed of backfill material must be laid underneath the 

pipe prior to installation and there must never be voids under or around the pipe. 
Acceptable backfill materials are:

• Well-rounded pea gravel size 3 mm (1/8") to 20 mm (3/4").
• Crushed rock size 3 mm (1/8") to 16 mm (3/8"). 
• Clean washed sand.
• At installation, backfill cannot be contaminated with petroleum products or 

other contaminants.
• When laying duct onto 

a concrete base a 
150 mm (6") thick bed 
of compacted sand 
should be laid on the 
concrete, below the 
duct. (The minimum 
amount of sand should 
be 50 mm (2") of 
compacted sand)

• All beds should be laid 
so that the pipe will not 
dip or sag when it is 
installed.

• Laying of pipe should start from the tank farm.
• Any mechanical joints or compression fittings must be located within 

a containment chamber or sump or be adequately protected from the 
environment when used on buried vent lines.
NOTE: Refer to guide, p/n 408001007, “UPP® Electrofusion Welding 
Instructions” for complete information about the electrofusion process.

• UPP® pipe that is located 
between dispenser containment 
or that exceeds 12 m (39 ft) 
should be laid in a series of 
large snake-like curves and not 
in straight lines. Uncoiled pipe, 
when laid, will settle in a natural 
curve.

• Generally any thermal 
expansion will be accounted 
for by following our guidelines 
for spacing, backfilling and 
ensuring runs are “snaked”. 

• Pipes should be separated from each other by at least the diameter of the largest pipe.

D2D1150mm (6") 
min

150mm (6") 
min

300mm (12") 
min

150mm (6") 
min

150mm (6") 
min

D1 D2 D3
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• If pipe-runs cross, they must be separated by at least as much backfill material 
as the diameter of the largest pipe or protected using at least 25 mm (1" ) of 
expanded polystyrene.
NOTE: If used above ground, UPP® pipe should be protected against 
mechanical, climatic damage. Additional supports and anchor points may also 
be required. Check fire codes for proper installation. Also see the document, p/n 
408098001, “UPP® Piping Above Ground and Marina Installations.”

• Mark positions on the tank access chamber/sump for penetration locations and 
install UPP® seals.

4.4.1 Bend Radius
The UPP® piping systems have a semi-rigid 
construction which gives both strength and flexibility. 
To achieve absolute minimum bend radius in cold 
conditions, use a heated trailer or equivalent to 
precondition the pipe. In the drawing below, “X” is the 
bend radius, the distance between the pipe axis and 
“+,” the center of the pipe's arc.
NOTE: Refer to Tables 4.5 and 4.6 for allowable bend 
radius of UPP® Pipe.
NOTE: Completion Records: On completion of UPP® installation make an “as 
constructed” drawing showing the exact location of all below ground lines. It is also 
recommended that, in addition, a photographic record is preserved.

4.4.2 Allowable Pipe Bend Radius
Table 4.5 – EN14125 Pipe

32 mm  
(1 ")

50 mm  
(1½")

63 mm  
(2")

90 mm  
(3")

110 mm  
(4")

40/32 mm 
(1 ")

63/50 mm 
(1½")

75/63 mm 
(2")

110/90 mm 
(3")

125/110 mm 
(4")

0.5 m  
(1' 7")

0.75 m  
(2' 6")

0.9 m  
(3')

1.35 m  
(4' 5")

1.65 m  
(5' 5")

0.5 m  
(1' 7")

0.75 m 
(2' 6")

0.9 m  
(3')

1.35 m (4' 
5")

1.65 m (5' 
5")

Table 4.6 – UL971 Pipe
40/32 mm 

1"
50 mm 

1½"
63 mm 

2"
90 mm 

3"
63/50 mm 

1½"
75/63 mm 

2"
110/90 mm 

3"
125/110 mm 

4"

Warm weather 0.75 m 
(2' 6")

0.8 m 
(2' 7")

1 m 
(3' 3")

3 m 
(9' 10")

1 m 
(3' 3")

1 m 
(3' 3")

4 m 
(13' 2")

4 m 
(13' 2")

Cold weather 1 m 
(3' 3")

1.4 m 
(4' 7")

1.6 m 
(5' 3")

5 m 
(16' 5")

1.6 m 
(5' 3")

1.6 m 
(5' 3")

6 m 
(19' 8")

6 m 
(19' 8")

Very cold weather 1.6 m 
(5' 3")

1.9 m 
(6' 3")

2.2 m 
(7' 2")

7 m 
(23')

2.2 m 
(7' 2")

2.2 m 
(7' 2")

8 m 
(26' 3")

8 m 
(26' 3")

X

Bend radius.

Center of pipe's arc.
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4.4.3 Pipe Detector Tape
UPP® Detectable tape is used to allow the piping location to be found after it has been 
covered. The tape is installed below ground at 254 mm (10 inches) height directly 
above pipe runs to indicate the position of each pipe.

Detector Tape

Subsoil UPP® Pipe

250 mm

Pea gravel, crushed rock or sand

Max Depth 
Detection 3 m

NOTE: Both ends of the tape should be grounded during installation.
Ends of Tape Must be Grounded at Sumps

Earthing Rod

When using a detection tool, the near end of the detectable tape should be 
disconnected from the grounding point to allow the red cable from the transmitter to 
be connected to the tape and the black cable from the transmitter to be connected 
to the grounding point. The far end of the tape should remain grounded to give the 
highest signal strength and the earth spike should be as far away from the trace path 
as possible at a 90 degree angle.
Use the lowest frequency possible from the transmitter, around 577 Hz or 8 kHz, to 
eliminate coupling to other grounded cables. Use the receiver to follow the path of 
the tape to locate the buried pipe. Read and follow the directions included with the 
receiver and transmitter for detecting buried pipe location.



14

4.5 Pressure Testing
Following inspection, prior and subsequent to backfilling, a tightness test should be 
carried out by a qualified person on each pipe run, chamber and sump to verify the 
integrity of joints and seals. This testing should meet the requirements of local officials 
and engineers and comply with local health and safety regulations.
The following testing procedure is suggested for guidance only and should in no way 
override oil companies or local regulator’s requirements.

4.5.1 Testing Guidelines
Hydrostatic and Pneumatic are the two recommended tightness test methods for UPP® 
primary pipework. In all instances, the hydrostatic method is preferred as it allows high 
pressures to be used with relative safety. However, there will be instances where the 
introduction of water into the pipework is undesirable. In these cases the pneumatic 
method should be used paying particular attention to the safety aspects of working with 
compressed gas due to the high levels of potential energy that can be stored.

General Equipment:
Target test pressure should be 50% of scale on gauge, i.e. if the test pressure is 1 bar 
(14.5 psi), use a 2 bar (29 psi) gauge.

• Gauges should have serial numbers and be tested and certified every year.
• Pressure testing equipment should have fitted a relief valve set at around 0.5 bar 

(7.25 psi) above the test pressure.

General Guidelines:
• When applying pressure from gas cylinders, use suitable valves to ensure test 

pressure is not exceeded.
• Apply pressure or vacuum slowly to minimize risks.
• Perform testing at a constant temperature.
• When testing the primary pipe for tightness, the secondary pipe should be open 

to atmosphere.
• Secondary Gemini® fittings should not be welded prior to testing primary to allow 

inspection of joints.
• Always test secondary pipe with pneumatic procedure after primary pipe testing.
• Wipe each joint with soapy water to check for leaking.
 WARNING: Follow all federal, state, and local laws governing the installation of this 

product and its associated systems. When no other regulations apply, follow NFPA 
codes 30, 30A, and 70 from the National Fire Protection Association. Failure to follow 
these codes could result in severe injury, death, serious property damage, and/or 
environmental contamination.
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 WARNING: To avoid explosion hazards, nitrogen or an inert gas from a pressure 
cylinder should be used in place of compressed air for tightness testing if fuel has been 
used to ballast underground storage tanks or if pipe-work has previously contained 
petroleum.

 WARNING: Pipe-work should be disconnected (isolated) from underground storage 
tank prior to commencing tightness testing.

 WARNING: Any water used for testing should be disposed of through the oil / water 
separator or by a specialist contractor and in accordance with any local environmental 
health and safety requirements and regulations.

4.5.2 Recommended Pipe Test Procedure
4.5.2.1 Hydrostatic Tightness Testing Procedure

• Applicable to Primary Pipe Only.
Equipment:

• Pump rated for more than 10 bar (145 psig).
• Hydrophore for (reservoir or pressure tank).
• Two pressure gauges, rated for 12 bar (174 psig), min. reading 0.1 bar (2 psig).
• Check valve.
• Ball valve.
• Pressure relief valve rated for 20 bar (290 psig), set at 11 bar (159 psig).

Conditioning Phase:

• Open all air relief valves while filling the pipework system to be tested with water.
• After filling the pipe work wait one hour for the temperature to stabilize.
• Pressurize the system to 10 bar (145 psi) and maintain this pressure for 30 

minutes. (System pressure shall be maintained by means of refilling in order to 
compensate for the increase in volume due to the expansion of the pipe-work). 
At this time the system should be thoroughly inspected for leakage. After any 
such areas have been remedied repeat the conditioning before proceeding to 
the testing phase.
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Testing Phase:

• Rapidly reduce the system pressure to 3 bar (43.5 psi) by bleeding water from 
the pipe-work. (Due to the visco-elastic properties of polyethylene, the pipe will 
contract).

• During the test period of 90 minutes the pressure should be recorded with the 
frequency shown below:

Table 4.7 – Recording Test Results
Test Period (mins) Frequency of Readings (mins) Number of Readings

0 – 10 2 6
10 – 30 5 4
30 – 90 10 6

• The test is passed if all readings during the testing cycle are ≥ 3 bar (43.5 psi).
• Decreasing readings = failure of pressure test.

Note: Readings are likely to increase.
• If the system fails the pressure test make the following checks:
• Check all mechanical connections.
• Check welded joints.
• When the failure point has been located and remedied repeat the full 

conditioning and testing sequence.

4.5.2.2 Hydrostatic Testing Graph

Conditioning Time (mins) Test Reading Times (mins)

Pr
es

su
re

 P
SI

 (b
ar

)

Maintain 145 PSI (10 bar) for 30 minutes

Drop to 43.5 PSI (3 bar) for 90 minutes

145 (10)
130.5 (9)

116 (8)

101.5 (7)

72.5 (5)

58 (4)

43.5 (3)

29 (2)

14.5 (1)

0

87 (6)

0 10 20 30 0 2 4 6 8 10 15 20 25 30 40 50 60 70 80 90

To Pass Test  Pressure Must remain at 43.5 PSI (3 bar) or above 

4.5.2.3 Pneumatic Tightness Testing Procedure
NOTE: Never exceed the pressure ratings of components shown in Table 4.1 and  
Table 4.2 when testing. Reference section 4.1.2 for these tables.
NOTE: Do not perform this test if the pipe surface temperature exceeds 70° C, which 
can occur when the site ambient temperature is above 35° C and the pipe is exposed 
to direct sunlight.
NOTE: Measures shall be taken to shield HDPE pipe from effects of direct sunlight 
while tightness testing, or test at cooler times of the day. Pressure testing should be 
performed maintaining the piping at constant temperature (i.e. avoid shadow to direct 
sunlight exposure during testing).
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Test Procedure:
• Record Temperature and Pressure at start of each test time.
• Condition and test the piping as follows:

1. Pressurize the piping to 10% of test pressure, hold pressure for 30 minutes 
and inspect for leakage or pressure drop.

2. Increase pressure to 50% of test pressure and again inspect for leakage 
while holding pressure for 30 minutes.

3. Increase pressure to 100% of test pressure and again inspect for leakage 
while holding pressure for 30 minutes.

• Record Temperature and Pressure at end of each test time.
• If results are within criteria shown in Table 4.8, the Tightness Test is passed.

Table 4.8 – Recommended Pipe Tightness Testing Pressure
Pipe Type Bar PSI
Primary pipe 3.5 50
Secondary pipe with Welded Reducers 1.0* 15
Secondary pipe with Rubber Reducers 0.5 7

• Upon test completion on primary pipe, repeat this procedure on secondary piping.
NOTE: If testing the secondary pipe at a pressure that is higher than the 
*recommended test value in Table 4.8, first pressurize the primary pipe to a 
pressure that is ≥ (Secondary Test Pressure – 1 bar). The following sequence 
must be followed.

1. Pressurize the primary pipe.
2. Pressurize the secondary pipe.
3. Depressurize the secondary pipe.
4. Depressurize the primary pipe.
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4.5.2.4 Pneumatic Tightness Testing Safety
• See section 2.3 for required PPEs.
• Relieve air pressure before any corrective actions are taken.
• Allow only necessary and authorized persons in the proximity of pipe being tested.
• Restrain the movement of connections, joints and seals during testing.

4.5.2.5 Recording Results
• Always record results with end user proprietary inspection check register logs or 

any suitable inspection form.
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5 Project Review Checklist
5.1 Inspection and Worksite Organization

  Inspect all equipment and UPP® piping and containment for damage.
  Store all equipment properly leaving all fittings in boxes / packaging until ready 

for installation.
  Confirm welder and welding leads are in good condition and within required 

inspection dates.
  Acetone and lint free rags available for use.

5.2 Installation
  Follow all trenching and backfill requirements for piping and containment
  Proper pipe slope.
  Follow the eight welding steps:

1. Cutting.
2. Scraping.
3. Cleaning with acetone.
4. Marking insertion depths.
5. Assemble components free of stress.
6. Weld assembled components free of stress.
7. Allow proper cooling time.
8. Mark time and weld indicators once complete.

5.3 Initial Testing
  Test all Primary piping to 3.5 bar (50 psi) for a minimum of one hour.
  Test all Secondary piping at 1 bar (15 psi) or 17" of Hg vacuum for a minimum of 

one hour.
  Apply soapy water to all fittings during initial test and mark any fittings that fail 

for replacement.

5.4 Final Testing
  Performed after initial testing has passed and prior to backfilling. Primary piping 

must remain pressurized at a minimum of 1 bar until dispenser is installed.
  Secondary piping vacuum to remain at 17" Hg until vacuum monitoring 

equipment is completely installed.
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