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0 introduction

This section provides information for the design, construction , modification of system
for the recovery of vapor during the refueling of customer s vehicles (stage 2). These
system are intended to minimize, as far as is practical , the emission of petrol vapor to
atmosphere .

This product is to be installed and operated near the highly combustible environment of
a gasoline storage tank. It is essential for your safety and the safety of others that you
carefully read, understand, and follow the minimum requirement. Failure to do to so
could result in danger to life and property including death, serious injury, explosion,

fire or electric shock.

1 scope:
This document is a minimum requirement for vapor recovery unit stage2

, materials, design and performance that afford protection to all body members.

2 References:

— NFPA 30 Flammable and combustible liquids code.

— NFPA 30A Code for motor fuel dispensing facilities and repair garages.

— Guidance for the design, construction, modification, maintenance and
decommissioning of filling station, APEA/IP joint publication, 2011, 3rd edition.

— Engineering Standard For Piping Material Selection ( IPS-E-PI-221), First Edition
April 2012

— Recommended Installation and operation manual of manufacturer.




3 Definitions:

3.1 petrol:
also know as gasoline outside of Europe is a transparent .
3.2 filling station:
petrol station , a place where fuel is sold for road vehicles.
3.3 Forecourt:
open area in front of a larg building or petrol station.
3.4 poppet shut-off valve:

emergency shut down system , shut off valve are designed for the safe handling of air,

gas and liquids.
3.5 manifold :

that the header pipe and branch is taken for under ground tank.
3.6 W.C:

W.C , inch water column ( inch W.C ) the units are by convention and due to the
historical measurement of certain pressure differentials. It is used for measuring small

pressure differences.
3.7 SHALL:

Is used where a provision is mandatory.
3.8 SHOULD:

Is used where a provision is advisory only.




3.9 WILL:

Is normally used in connection with the action by the “Company” rather than by a

contractor, supplier or vendor.

310 MAY:

Is used where a provision is completely discretionary.

4 Basic principles

Stage 2 vapor recovery system are design to reduce emission of vapor to atmosphere
during filling of customers vehicle fuel tank with petrol. as vehicles are filled on the
forecourt , the fuel entering the vehicle tank displaces vapor which captured through
the nozzle with the aid of vacuum pump and returned to one of underground storage
tanks.

It is recommended that the stage 2 vapor recovery return line is always connected to

the largest petrol tank on the site.

5 Returning vapor to storage tank
Vapor is transferred from the dispenser back to the underground storage tank via fuel
compatible pipe work. System may be manifolded and common practice connect back
to the largest of the underground petrol tanks .If petrol tank are connected to separate
or individual stage 1b vapor recovery system then vapor needs to be returned to the
tank or tank group from which the particular dispenser was drawing fuel in order to

avoid excess pressure and venting of vapor.

5.1 Design and installation of active systems:
Flow of vapor is regulated by mechanical or electronic method so that vapor return

flow is proportional to the delivered petrol flow on a volumetric basis .vapor is




recovered from the vehicle fuel tank through a special refueling nozzle design to return
through an interconnectioning flexible co -axial hose . The vapor is return via an

underground pipework system to the storage tank.

5.2 Dispensers:
The dispenser should comply with EN 13617-1 petrol filling stations. Safety
requirements for construction and performance of metering pumps , dispenser and
remote pumping units.

They should include :

Special refueling nozzle

Co-Axial hoses for petrol delivery and vapor return

A safe break (breakaway coupling)in either nozzle or hose assembly

A non return valve to prevent the possible flow back of vapor from the storage
tank to atmosphere via the refueling nozzle . This valve may be incorporated within the
vapor pump if fitting .

- Additional internal piping , which connects to the dispenser and underground
vapor pipework system .

- A shear valve in the vapor pipework at the base of the dispenser.

- A vapor pump and a regulating system .
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5.3 Refueling nozzle :
The active system requires a vapor recovery nozzle to provide separate flow paths for
petrol and vapor . The nozzle should use have automatic fuel shut-off and comply with
EN 13012 petrol fuel stations . Construction and performance nozzles for use on fuel

dispensers.

5.4 Flexible hoses:

A co- axial hose complying with EN 13483 rubber and plastic hoses assemblies with
internal vapor recovery for measured fuel dispensing system . specification and EN
1360 rubber and plastic hoses and hose assemblies for measured fuel dispensing
systems. specification and having one conduit inside the others, should be used. The
hose should be system approved and listed on the vapor recovery efficiency certificate.
It should:

- Be suitable for its intended purpose.

- Meet current appropriate hose standard,

- Have inner and outer hoses which are non- collapsible and kink resistant,

- Have an anti kinking-sleeve fitted at the nozzle end ,

5.5 Safe breaks:

These are designed to prevent petrol flow in the event of a hose pull away due to a
vehicle driving off with the nozzle still inserted in the filler neck and should comply
with EN 13617-2 petrol filling stations. Safety requirements for constructions and
performance of safe breaks for use on metering pumps and dispensers.

The type and location of couplings required will depend on the dispenser, the type of

refueling nozzle and the hoses.




5.6 Non-return or check valve :
Anon return valve sometimes know as a check valve , is required in the vapor pipe
work to prevent vapor emission when there is no flow. The non- return valve may be
located in the vapor pump or in the pipework between the dispenser s shear valve and

the safe break . In an active system a vapor flow control valve performs this function

and complies with EN 13616 class 111.

5.6.1 Drain Check Valve

The Drain Check Valve allows liquid that has condensed in the vapor piping to drain
back to the storage tank. If site specific configurations allow for manual draining of
condensed vapors or self clearing low points, then the Drain Check Valve is not needed.
See Typical Site Drawings.
— The Drain Check Valve allows vapor condensation in the vapor collection piping
to drain to the storage tank.
— The Drain Check Valve is installed at the low point in the vapor collection
(vacuum) piping.
— Underground containment sump for Drain Check Valve installation (Drain

Check Valve be installed in existing containment sump).

5.7 Shear valve:
An automatically operated double-poppetted shut-off valve or shear valve should be
positioned in the vapor pipework at dispenser island level. This is prevent vapor escape
in the event of impact or fire damage to the dispenser. The non-return valve be

incorporated within the shear valve .




5.8 Vapor pump :
The vapor pump should :

- Ether be a separate unit mounted within the dispenser and driven it, or a
larger unit located external to the dispenser with its own power source to which
the vapor pipework from all dispensers is connected:

- Incorporate flame arresters approved to EN ISO 16852 within the vapor pumps.

- Produce a vapor flow rate capable of exceeding the maximum petrol flow rate to

all nozzle .

Incorporate a pressure relief valve and re-circulatory bypass system , and

Incorporate a non -return valve as described in 5.6

5.8.1 Vapor Pump
The Vapor Pump is a centralized pump allowing for a single Vapor Pump to control
vapor emissions for up to 16 fueling points (8 dispensers). The Vapor Pump is a non-
contact regenerative blower, specifically designed for gasoline vapor recovery, that
allows for many year of trouble-free and maintenance-free operation. For greater

than 16 fueling points, a second Vapor Pump can be installed.

5.8.2 Vapor Pump Location and Mounting
WARNINIG:

— The Vapor Pump may be installed in or near locations where highly
flammable and explosive vapors and liquids may be present. Risk of fire,
explosion, serious injury or death.

— You are working in an area where vehicle traffic may occur. Always block off
the work area during installation and service to protect yourself and others.

— Do not use power tools that can generate sparks if there is a risk of flammable

or explosive vapors or liquids being present.




— Locate the Vapor Pump so it is protected from vandalism, vehicle damage, or
water flooding. It may be located on the ground, a roof of a building, or a
canopy.

— Keeping the Vapor Pump cool will prolong its life; this can be achieved by
installing the Vapor Pump in the shade in hot locations. Do not install the
Vapor Pump in an enclosure with limited or no ventilation

— A hazardous location is created by the Vapor Pump as per NFPA 30A. The
hazardous location is defined as Class 1, Group D, Division 2. This area
extends to 18 inches in all directions of the equipment extending to grade
level, and up to 18 inches above grade level within 10 feet horizontally. Verify
distances with local authorities. Install an electrical seal-off in the conduit to
the Vapor Pump motor per local regulations.

— The hazardous location typically does not extend beyond a solid floor, wall,
roof, or other partition that has no communicating openings.

— If the Vapor Pump is located where vehicle or pedestrian traffic has access,
measures must be taken to protect the Vapor Pump and exposed piping from
damage or vandalism. Installation of vehicle bumper posts or fenced
enclosures may be necessary.

— The Vapor Pump must be permanently anchored to concrete or another solid
base. Use minimum 5/16” hardware.

— Only mount the Vapor Pump so the inlet and outlet piping is horizontal.

— Do not install piping which can stress the pump face. This may result in a

locked vane.




CLASSIFIED/ HAZARDOUS AREAS

NOTE:
ALL DEVICES INSTALLLED ZONES MUST COMPLY WITH
ALL APPLICABLE CODES FOR SPECIFIC ZONE .

OETAIN AFPFROVAL FROM THE LOCAL ALITHRITY
HAYING JURIDICTION .

ATTENTION MUST BE PALL TO HAZARDOUS ZONES
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5.8.3 Vapor Pump Electrical Requirements

— This product shall be installed in accordance with the National Electrical
Code (NFPA 70) and the Automotive and Marine Service Station Code
(NFPA 30A), and all applicable local and national regulations.

— If the threshold is set too high, the Vapor Pump will start with the liquid
pump, but turn off within a few seconds (the Controller is only sensing the
starting inrush current of the liquid pump), or will not start at all. To resolve,
lower the trigger current.

— If the threshold is set too close to the normal running current of the liquid
pump, the Vapor Pump will be cycling on and off even though the liquid
pump remains on. To resolve, lower the trigger current.

— If the Vapor Pump is always on, verify if there is current from other sources
on the same circuit (i.e. light, electronics...). To resolve, set the trigger higher
than the steady background current, but lower than the liquid pump motor
running current.

— Explosion proof electrical junction box at Vapor Pump.

— Explosion proof electrical seal off in conduit run for Vapor Pump.
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5.9 Regulating system :
If a vapor pump is install to produce vapor return flow, a regulating system is required,
which forms an integral part of the vapor circuit. Its purpose is to ensure that vapor
return flow is controlled and regulated automatically in proportion to the fuel delivery

rate. The regulating system may be ether mechanical or electrical.

510 Vapor return pipe work:
Pipe work size and layout will be determined by the need to minimize resistance to
flow and achieve a flow rate through the vapor return pipe work which is equivalent to
at least the maximum fuel delivery flow rate.
It is recommend that consideration be given to providing a method of diverting the
flow vapor flow to alternative tanks during tank maintenance or to assist with fuel
grade changes. This will permit normal operations to continue without the need to take
a tank system out of service.
Where tanks are not permanently manifolded but are provided with individual vents, it
is essential that the vapor be return to the tank from which the dispenser is drawing
fuel .
Where vapor return pipework is installed in advance of an operational stage 2 system it

is essential that all open ends of the pipe work be securely capped.

5.11 General Piping Guidelines
The Vapor Pump is supplied with inlet and outlet flame arrestors; do not remove them. All
piping connecting to the Vapor Pump flame arrestors must be minimum 2 inch. Piping must
slope away from the Vapor Pump. Do not install piping which can stress the pump face. This

may result in a locked vane.

14
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5.11.1 Stage II Station aboveground Piping

Within the dispenser , pipework should be installed and certified to the same standard as the
original dispenser manufacture, either by on-site modifications or factory build.

Outside the dispenser, any pipework should be suitable protect against impact damage , fire ,
corrosion etc. it should be laid with a continuous fall back to the tank and with suitable

provision at low points to draw off condensate.

5.11.2 Stage II Station Underground Piping
This should be self-draining and install with a continuous fall back to the underground

storage tank , pipework should not be brought above ground unless the pipework is

UV stable .

— All underground vapor piping must be a minimum of 2 inch inner diameter.

— Always check with local authorities for applicable requirements; larger pipe size
may be required.

— All vapor piping must have slope for drainage to the underground storage tanks.

— Minimum slope is '8 inch drop per foot run. Recommended wherever possible %4
inch drop per foot run.

— Always follow the requirements of the local authority.

— All aboveground piping must be schedule 40 galvanized; only use pipe that is
internally and externally corrosion protected. Underground piping (typically
fiberglass) shall meet requirements of the local authority.

— All underground piping must be internally and externally corrosion protected
and meet requirements of the local authority.

— Pipe threads shall be clean cut and coated with UL Classified thread sealant.

— The vapor piping is to be 2 inch inner diameter or larger except for the stubs into
the dispensers, which are typically % inch or 1 inch diameter, and %2 or % inch

tubing inside the dispenser.

16




— Special care must be taken to avoid low points or traps in the vapor piping and
tubing while maintaining a continuous slope of minimum % inch per foot.

— Internally and externally corrosion protected 2” or 3” piping for all underground

vapor piping.

SEE TERMINAL DRAWING

5.12 Storage Tank Vapor Manifolds(vent manifold)

— Storage tanks must be vapor manifold (above and/or below grade). Follow
requirements of the local authority.

— Above ground manifold should be minimum 12 feet above adjacent grade.
Follow requirements of the local authority.

— Tank vent openings must be greater than 12 feet above adjacent grade and have
Approved Pressure/Vacuum valves.

— All above ground vapor piping must be schedule 40 galvanized steel, and
painted to minimize solar heat gain.

— A hazardous location is created by the vents as per NFPA 30A (verify hazardous
location with the local authority having jurisdiction).

— Class 1, Group D, Division 1 within 3 feet in all directions of the vent opening.

— Class 1, Group D, Division 2 between 3 and 5 feet in all directions of the vent
opening.

— The classified area shall not extend beyond a solid floor, wall, roof, or other

partition that has no communicating openings.
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5.13 System isolation
Provision should be made to the isolated vapor pipework and storage tank for
inspection and maintenance . Isolating valve or similar methods should be adopted and
installed at strategic points in the vapor recovery system to enable this to be
satisfactorily achieved . The location of these components should be chosen with care to

enable individual dispensers and their vapor system to be isolated from one another.

5.14 Flame arresters in nozzle lines
Where more than one hose and nozzle combination , which can be operated
simultaneously, is connected to a vacuum pump , flame arresters to EN ISO 16852
should be installed to prevent a flame carry-over from one nozzle line to another in the

event of a fire . recommended numbers and positions are detailed in EN 13617-1 .

5.15 Tank Pressure Switch (Optional)

The Tank Pressure Switch monitors the UST pressure. If installed, the Tank Pressure
Switch will send a signal to the vapor pump Controller when the storage tank pressure

exceed +2.5 IN.WC.

5.16 Storage Tank Overfill Devices

Storage tank over fill prevention devices should be used to ensure that in the event of
an overfill liquid gasoline does not enter the Vapor Pump. Damage may occur, and may

result in a hazardous condition.
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5.17 P/V Valve

— Required minimum one per site (always verify requirements of the local
authorities). Use an Approved valve that meets all local regulations and
requirements.

— Recommended pressure setting: +3" WC / -8" WC.

5.18 Slope and Drainage Requirements

— All piping shall be sloped so that condensate drains toward the storage tanks.

— The minimum slope is ¥s inch per foot ("4 inch per foot is recommended).

— If slope and natural drainage cannot be achieved, liquid dropout points must be
installed and manually emptied regularly or connected to an automatic pump to
continuously clear any accumulated liquid.

— If a manually drained low point is used, it is critical that it be drained regularly.

— Without proper draining, condensation will accumulate and potentially block the

vapor recovery piping and compromise the vapor collection efficiency.

Drawing : See Terminal Document
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