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PREFACE

This Code of Practice provides guidelines for the design, installation, testing and
commissioning, operation and maintenance of LPG filling stations. This Code shall be read in
conjunction with the Gas Safety Ordinance (Cap. 51) and the subsidiary regulations (See
Appendix A for reference).

The basis of this Code includes:-

« Australian/New Zealand Standard AS/NZS 1596 — The Storage and Handling of LP Gas by
Standards Australia and Standards New Zealand

« UKLPG Code of Practice No. 20 — Liquid LPG Dispensing Facilities by UKLPG of United
Kingdom

« NFPA 58 — Liquefied Petroleum Gas Code by The National Fire Protection Association of
USA

« “Design, construction, modification, maintenance and decommissioning of filling
stations” (also known as “The Blue Book”) jointly published by The Association for
Petroleum and Explosive Administration and Energy Institute of United Kingdom

«  Other relevant international standards on LPG filling stations

This Code of Practice was first issued in February 2001 and had a minor revision as Issue 2 in
November 2007. This Issue 3 is an update to capture the changes in technology and
international standards since 2007 and to incorporate the experience of the stakeholders in
the LPG industry over the past years.

While this Code tends to be specific in important aspects affecting safety and reliability, it
shall be seen as offering guidance to engineers, operators and other users. They will need
to continue to exercise judgement and skill in the fulfilment of their obligations. It shall be
borne in mind that practice may need changes with emerging technology and experience.
The requirements listed in this document shall not be regarded as a set of rigid rules that
cannot be changed. It is expected that the document will be reviewed and updated as
required.

If any disagreement arises over the interpretation of this Code of Practice, the Gas Authority
shall have the final determination.
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SECTION 1. INTERPRETATION OF TERMS

Aboveground tank - A bulk tank which is located above ground level and not covered by sand or earth.
Bulk tank - A receptacle for storing LPG with a water capacity of more than 450 litres.

Competent person - A person who is competent by virtue of his/her training and substantial practical
experience to perform/supervise/inspect/certify LPG installation, testing, and maintenance work.

Note: The lists of competent persons are obtainable from the Gas Standards Office or the EMSD website.

Excess-flow valve - A device designed to close when the liquid or vapour passing through it exceeds a
prescribed flow rate.

Flameproof enclosure - A type of protection in which the parts, which can ignite an explosive atmosphere,
are placed in an enclosure which can withstand the pressure developed during an internal explosion of an
explosive mixture, and which prevents the transmission of the explosion to the explosive atmosphere
surrounding the enclosure.

Gas Authority - The authority appointed under Section 5 of the Gas Safety Ordinance (Cap. 51).

Gas Standards Office (GasSO) - An office within government which is under the control of the Gas Authority
to administer the Gas Safety Ordinance (Cap. 51).

Hazardous area - An area in which an explosive gas atmosphere is, or may be expected to be, present in
guantities such as to require special precautions for the construction, installation and use of electrical
apparatus.

Hot work - Welding or the use of any flame or electric arc or the use of any equipment likely to cause heat,
flame or spark. It also includes caulking, chipping, drilling, riveting and any other heat producing operation,
unless it is carried out in such a way as keep the temperature of the tools and work below 100°C.
Installation boundary — Boundary of LPG filling station.

Intrinsically safe - Confining electrical energy to the installed system so that a hazardous environment cannot
be ignited; and protecting the integrity of the circuit from intrusion of energy from other electrical sources
so that the safe energy limitation in the circuit is not exceeded, even when breaking, shorting or earthing of
the circuit occurs.

LPG - Liquefied petroleum gas as defined under the Gas Safety Ordinance (Cap. 51).

Notifiable gas installation (NGI) - An installation, as defined in the Gas Safety (Gas Supply) Regulations,
including all LPG filling stations.

Major gas emergency — “major gas emergency” as defined under the Gas Safety (Registration of Gas Supply
Companies) Regulations (Cap.51).

Off-loading - Transferring LPG from road tankers to bulk tanks.

Piping system - A system made up of pipes, tubings, valves and fittings, etc. for conveying LPG in either liquid
or vapour state at various pressures from one point to another.
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LPG pressure, high - A pressure of more than 69 kPa
medium - A pressure of between 6.9 kPa and 69 kPa
low - A pressure of not more than 6.9 kPa

Note: These pressures are specific for LPG and not the same as those stipulated in the Gas Safety
Ordinance.

Pressure relief valve - A valve designed for preventing a rise of internal pressure in excess of a specified value
due to emergency or abnormal conditions.

Purging - Replacing the content in a system by inert gas before putting it into or out of service.

Road tanker - A motor vehicle designed and constructed for the conveyance of LPG in bulk on roads.

Safe area (non-hazardous area) - An area in which a flammable gas mixture is not expected to be present in
guantities such as to require special precautions for the construction, installation and use of electrical

apparatus.

Source of ignition - Materials, devices or equipment which, because of their modes of use or operation, are
capable of providing sufficient thermal energy to ignite a flammable gas mixture when in contact with them.

Tanker bay - An area of the LPG filling station where a road tanker is parked during off-loading operations.
Underground tank - A bulk tank which is located below ground level and covered with sand or earth.

Water capacity - The amount of water in volumetric units at 15.6°C required to fill a container completely.
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SECTION 2. INTRODUCTION AND SCOPE

Introduction

This Code has been prepared as a general outline of the minimum safety standards to be followed by
owners of LPG filling stations for the design, construction, testing and commissioning, operation and
maintenance of LPG filling stations and also, in carrying on their business, to ensure the health and
safety at work of their employees and to conduct their operations in a safe manner so that members
of the public are not exposed to undue risks from gas.

Scope

This Code of Practice covers the design, location, installation, testing and commissioning, operation and
maintenance of the LPG storage and dispensing facilities at filling stations where LPG is used as a vehicle
fuel. It encompasses tanks, pumps, dispensers, fittings, pipework, off-loading facilities, electrical
equipment and fire protection.

The design and installation requirements in this Code shall, unless specified otherwise, apply to new
installations and major alterations to LPG filling stations only, of which the applications for construction
approval are made after the issue of this Code. The operation and maintenance requirements in this
Code and the incident handling requirements shall apply to all new and existing installations.

Note: S/ units shall be used for new installations. Other units are also permitted with Sl units in brackets.

Regulations and References

All LPG gas installations shall comply with local statutory safety requirements. Particular reference shall
be made to:

Gas Safety Ordinance (Cap. 51)

Gas Safety (Gas Quality) Regulations (Cap. 51A)

Gas Safety (Gas Supply) Regulations (Cap. 51B)

Gas Safety (Registration of Gas Supply Companies) Regulations (Cap.51E)
Gas Safety (Miscellaneous) Regulations (Cap. 51F)

Buildings Ordinance (Cap. 123)

Dangerous Goods Ordinance (Cap. 295)

Fire Services Ordinance (Cap. 95)

Air Pollution Control Ordinance (Cap. 311)
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232

Noise Control Ordinance (Cap. 400)

Waste Disposal Ordinance (Cap. 354)

Water Pollution Control Ordinance (Cap. 358)
Road Traffic Ordinance (Cap 374)

Town Planning Ordinance (Cap 131)

This Code makes reference to the following publications (latest editions of these publications shall be
used in each case):

ANSI/ASME — American National Standards Institute/American Society of Mechanical Engineers
ASME Boiler & Pressure Vessel Code Section VIII- Pressure vessels

ASME B1.5, ACME screw threads

ANSI B16.5, Piped flanges and flange fittings, steel nickel alloy and other special alloys

ANSI B16.9, Factory Made Wrought Steel Butt-welding Fittings

ANSI B16.11, Forged Steel Fittings, Socket-Welding and Threaded

ANSI/ASTM — American National Standards Institute/American Society for Testing & Materials
ASTM A53, Specification for pipe, steel, black and hot-dipped, zinc-coated, welded and seamless

ASTM D2784, Standard Test Method for Sulphur in Liquefied Petroleum Gases (Oxy-Hydrogen Burner
or Lamp)

APl — American Petroleum Institute

API 607, Fire Test for Quarter-Turn Valves and Valves Equipped with Non-Metallic Seats

AS — Standards Australia

AS 1210, Pressure Vessels

AS 1596, The Storage and Handling of LP Gas

BSI — British Standards Institution

BS EN 470, Specification for inspection, access and entry openings for pressure vessels

BS EN 10255, Non-alloy steel tubes suitable for welding and threading

BS EN 1092, Flanges and their joints. Circular flanges for pipes, valves, fittings and accessories

BS 1600, Specification for dimensions of steel pipe for the petroleum industry
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BS EN 10253-2, Butt-welding pipe fittings

BS EN 1563, Founding — Spheroidal graphite cast irons

BS EN 1564, Founding — Austempered ductile cast irons

BS EN 1057, Copper and copper alloys

BS EN 10216-1, Seamless steel tubes for pressure purposes

BS EN 10216-5, Stainless steel tubes for pressure purposes

BS 3799, Specification for steel pipe fittings, screwed and socket welding for the petroleum industry
BS 4250, Specification for commercial butane and commercial propane

BS 4882, Specification for bolting for flanges and pressure containing purposes
BS EN 3, Portable fire extinguishers

BS EN 60529, Specification for degrees of protection provided by enclosures
PD 5500, Specification for unfired fusion welded pressure vessels

BS EN 60079, Explosives atmospheres

BS EN ISO 10497, Testing of valves. Fire type-testing requirements

BS EN 13636, Cathodic protection of buried metallic tanks and related piping

BS EN 12819, LPG equipment and accessories. Inspection and requalification of LPG pressure vessels
greater than 13m3

El — Energy Institute

Model Code of Safe Practice Part 1, The selection, installation, inspection, and maintenance of
electrical and non-electrical apparatus in hazardous areas

Model Code of Safe Practice Part 15, Area classification code for installations handling flammable
fluids

“Design, construction, modification, maintenance and decommissioning of filling stations” (also
known as “The Blue Book”) jointly with The Association for Petroleum and Explosive Administration
(APEA)

UKLPG, UK

Code of Practice 1, Bulk LPG Storage at Fixed Installations
Part 1, Design, Installation and Operation of Vessels Located Above Ground
Part 3, Examination and Inspection
Part 4, Buried/Mounded LPG Storage Vessels
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Code of Practice 17, Purging LPG Vessels and Systems

Code of Practice 19, Liquid Measuring System for LPG

Code of Practice 20, Liquid LPG Dispensing Facilities

Code of Practice 22, Design, Installation and Testing of LPG Piping Systems

NACE - National Association of Corrosion Engineers

SP-0169, Control of External Corrosion on Underground or Submerged Metallic Piping Systems
SP-0285, Corrosion Control of Underground Storage Tank Systems by Cathodic Protection
NFPA — National Fire Protection Association

NFPA 30A, Code for Motor Fuel Dispensing Facilities and Repair Garages

NFPA 58, Liquefied Petroleum Gas Code

Code of Practice for Hong Kong LPG Industry, Module 1 - LPG Compounds & Cylinder Stores, HKSAR
Code of Practice for Hong Kong LPG Industry, Module 2 — Underground LPG Pipework, HKSAR

Code of Practice for Hong Kong LPG Industry, Module 3 — Handling and Transport of LPG in Bulk by
Road, HKSAR

Code of Practice for Hong Kong LPG Industry, Module 7 — Operating Procedures for Emergencies
for LPG Compounds & Cylinder Stores, HKSAR

Code of Practice for the Electricity (Wiring) Regulations, HKSAR

Code of Practice for Fire Safety in Buildings, Buildings Department, HKSAR

Code of Practice for Minimum Fire Service Installations and Equipment, HKSAR

Code of Practice for Inspection, Testing and Maintenance of Installations and Equipment, HKSAR
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3.11
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SECTION 3. STATUTORY REQUIREMENTS

Construction and Use Approval

An LPG filling station is classified as a Notifiable Gas Installation as defined under the Gas Safety
Ordinance Cap.51. According to Regulations 3 to 6 of the Gas Safety (Gas Supply) Regulations,
construction and use approvals are required by the Gas Authority (i.e. the Director of Electrical and
Mechanical Services). The Gas Authority will examine in details the design, installation, operation and
maintenance of the stations to ensure that they are in compliance with all safety regulations,
standards and codes of practice as stipulated by the Gas Authority.

The construction and use approvals would not deem to confer any title to land or to act as a waiver
of any term in any lease or license or any approval from other authorities. In particular, any person
who intends to carry out building works is required by law to appoint an Authorized Person, and
where necessary Registered Structural Engineer and Registered Geotechnical Engineer, to prepare
and submit plans for the approval of the Building Authority under the Buildings Ordinance Cap.123.

Application for construction approval of an LPG filling station shall be submitted in writing to the Gas
Authority by using Form EMSD/GS0O/104 with the following documentation and a prescribed fee (Refer
to Schedule 1 of Gas Safety (Gas Supply) Regulations) for consideration: -

a) Quantitative Risk Assessment report for the LPG station (Refer to Section 3.3).
b) Design and calculation of the lightning protection system.

c¢) Design and calculation of cathodic protection system.

d) Type, quantity and location of fire-fighting equipment.

e) Alist of all gas fittings, equipment and machinery to form part of, or to be used in connection
with the installation.

f)  Specifications for the LPG pumps, dispensers, gas detectors and breakaway couplings.

g) Flow rate calculations for pump performance, pipeline capacity, and pressure relief valve vent
pipe capacity if the vent is not vertically upwards.

h)  Testing and commissioning procedures of the LPG installation.
i) Acopy of the owner’s HKID card/Business Registration Certificate.
j)  Two copies of drawings providing the following information:-

° Elevation and sectional views of the LPG filling station with all dimensions clearly
specified.

o LPG piping layout (including depth of cover, type of protection, etc.).

° Schematic LPG piping diagram of the LPG installation.

o Schematic piping diagram of the pneumatic system within the LPG installation.
o Layout plan showing positions of gas detectors and emergency switches.

° Installation details of the LPG tank(s).

o Plans showing fire service installations (if such plans have not been submitted to the
Building Authority).

° Plans showing the drainage arrangements for the filling station (only when a LPG trap is
not provided).




Code of Practice for LPG Filling Stations in Hong Kong Issue 3 October 2020

3.14

3.15

3.2

Drawings shall be of a suitable scale so as to be legible. PDF copies shall be submitted together
with the hard copies. .

k)  Other relevant information if requested.

Application for approval of use of an LPG filling station shall be submitted in writing to the Gas
Authority by using Form EMSD/GSO/105 with the following documentation and a prescribed fee
(Refer to Schedule 1 of Gas Safety (Gas Supply) Regulations) for consideration. Before applying for
approval of use, the applicant should have obtained the construction approval from the Gas
Authority and completed all the construction work.

a) Pipework pressure test certificate.

b)  Pressure relief valves pressure test certificates (when applicable)
c)  Use approval of the LPG tank from the Gas Authority.

d) Cathodic protection system test report.

e) Earthing impedence report.

f)  Electrical continuity test certificate for LPG pipework.

g) Test report for electrical isolation of insulation flange.

h)  Test report for emergency shut-down system.

i)  Test report/certificate for lightning protection system

j)  Work completion certificate for fixed electrical installations (WR1).
k)  Calibration certificates for pressure gauges, thermometers (if fitted).

I)  Certificate of flameproof type for electrical installations and equipment used in hazardous
areas (including LPG pumps and dispensers).

m) Calibration, inspection and test certificate for gas detection system.

n) Certificate of Fire Service Installations and Equipment (F.S. 251) of fire service installations /
gas detectors, and, when applicable, a Fire Services Certificate (F.S. 172) or an acceptance
letter/memo issued by the Director of Fire Services.

0) Testing and commissioning programme of the LPG installation.
p) Other relevant information if requested.

The owner of the station shall not put the installation into use unless use approval in writing has
been obtained from the Gas Authority and the construction work has been completed. The testing
and commissioning shall be completed satisfactorily in accordance with the requirements of Section
7 and the relevant reports shall be submitted to the Gas Authority before the station is allowed to
commence operation to the public for refuelling LPG vehicles.

Approval of LPG Storage Tank

Under Regulation 7 of the Gas Safety (Gas Supply) Regulations, the approval of the LPG storage tank
shall be obtained from the Gas Authority before putting the tank into use. Form EMSD/GSO/110 with
the documents as prescribed in the form shall be submitted for this application.
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3.3.2

333
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3.4

Quantitative Risk Assessment

By virtue of its bulk LPG storage and filling activities, a Quantitative Risk Assessment (QRA) report is
required for an LPG filling station as a part of the construction approval process. The owner of the LPG
filling station has to employ an independent risk assessment consultant to prepare a QRA report to
demonstrate that the risk levels associated with the station are in compliance with relevant sections
about the Risk Guidelines in the Hong Kong Planning Standards and Guidelines.

The criterion for individual risk is that no person off-site shall be subject to an additional risk of 1 x 10°
/ year due to the operation of the LPG filling station. For societal risk, the risk curve should fall within
the “Acceptable” region in the “Societal Risk Guidelines for Acceptable Risk Levels” stated in Chapter 12
Miscellaneous Planning Standards & Guidelines of Hong Kong Planning Standards and Guidelines
(HKPSG). If it falls within the “As Low as Reasonably Practicable (ALARP)” region, cost-effective
measures should be taken to further reduce the risk.

The QRA report should take into account bulk LPG storage, interaction of LPG and other flammable
fuels, site topography, meteorological conditions, ignition sources, and existing and planned population
in the vicinity of the filling station.

For construction approval applications covering major alterations, a fresh QRA may be required if the
proposed alterations change the basis of the original QRA.

Maintenance Responsibility

According to Regulation 6B of the Gas Safety (Gas Supply) Regulations, the owner of the LPG filling
station has the responsibility to ensure that the station and the equipment therein are operated and
maintained in a safe manner.
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SECTION 4. SITING REQUIREMENTS

Note: This Section shall be read in conjunction with the section about Petrol Filling Stations in “Hong Kong
Planning Standards and Guidelines” issued by the Planning Department.

4.1

4.2

421

4.2.2

43

General

This section sets out the siting and minimum separation distance requirements for LPG filling stations
from adjacent buildings from a risk point of view. It also outlines the minimum separation distance
requirements between LPG and petrol/diesel filling facilities and other critical features for
compliance.

Location

Sites for LPG filling stations shall be located to provide suitable distances away from habitable areas
as the orientation of the property allows. In addition, they shall be sited on open ground and situated
in locations which are well ventilated and which, so far as can be reasonably foreseen, will remain so,
even on subsequent development of adjacent sites.

An LPG filling station should be located along designated main roads which are considered to be safe
for LPG transport, or at a location which can be easily reached from these main roads without passing
through highly populated areas.

Site Layout

The layout of an LPG filling station should be designed in such a way so as:

a) to minimise the likelihood of impact onto an LPG road tanker by vehicles while it is entering or
leaving the site;

b) to take into consideration road width, gradient, turning radius, line of sight, traffic volume and
vehicle speed,;

c) to provide convenient access and egress for the road tanker;

d) to enable the road tanker and all other refilling vehicles to drive into and out of the site in a
forward direction without having to reverse into the site from the main road;

e) to provide a designated parking area large enough for the road tanker during unloading
operation;

f) to provide designated areas for dispensing bays;

g) to provide adequate illumination around the dispensing area of the forecourt and road tanker
unloading area for safety purposes at all times of use;

h) to avoid the underground tank(s) located underneath the traffic path or road tanker bay, if
practicable;

i) to provide a Price Information Board for prominent display of retail price.

10
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4.4

4.5

4.6

Physical Dimensions of LPG Filling Station

A minimum size of 750 m? will normally be required for a new filling station but not necessarily for an
existing petrol filling station retrofitted with LPG filling facilities. The plot size of the filling station
would depend on location, storage quantity, number of dispensers, and side-activities such as car
washing facilities and reference should be made to the Hong Kong Planning Standards and Guidelines
for details. In addition, it should comply with the minimum separation distance requirements from
surrounding buildings as set out in Section 4.5 and among filling facilities as in Section 4.6.

Separation Distances from Surrounding Buildings

LPG filling facilities should fulfil the separation requirements from surrounding buildings as specified
in the following table. However, the final separation requirements should be subject to the
Quantitative Risk Assessment report as in Section 3.3.

Incidental Dwelling/ Residential/
Commer.aal/ Institution

LPG Filling Facilities Industrial/

Recreational(m) (m)
Underground LPG Storage Tank 15 55
Fill Connection of LPG Storage Tank 15 55
Road Tanker Unloading Bay 15 55
LPG Dispenser 15 15

Note:

(i)  Incidental dwelling includes small houses dispersed over a large area and ribbon development.

(i) Commercial/Industrial includes commercial developments, supermarkets, hotels, guest houses,
shops, business premises, industrial buildings, factories and workshops, etc.

(iii) Recreational includes recreational facilities, swimming pools, sports fields, playgrounds, etc.

(iv) Residential includes high-rise residential buildings of regular occupancy.

(v) Institution includes establishments for schools, hospitals, senior citizens, child-care facilities, etc.

Separation Distance Requirements

The minimum separation distance requirements between LPG and petrol/diesel filling facilities and
other critical features are shown in the following table. If a radiation wall constructed of non-
combustible material and with 2-hour fire resistance rating in accordance with the Code of Practice
for Fire Safety in Buildings issued by Buildings Department or equivalent is provided, the separation
distances can be suitably reduced by measuring round the edge of the wall. The height of radiation
walls shall be at least 1.8 m. A radiation wall may be built on a boundary, but in such a case, it shall
be wholly under the control of the owner of the station.

The distance between the LPG tank and the installation boundary shall be at least 1.5m and the
tank chamber around the LPG tank shall be wholly within the installation boundary.

A typical layout of LPG filling station with separation distance requirements is shown in Appendix D.

11
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4.7

Manhole | iendedfill| LPG . .
assembly of . Pump LPG Fill connection
connection . .
underground of LPG tank (see dispenser | of LPG vehicle
LPG tank Note 1)

Manhole assembly of . .

underground LPG tank i il il 3m 3m
Extended fill connection of . .

LPG tank Nil - Nil 3m 3m
LPG dispenser 3m 3m Nil - Nil

Fill fonnectlon of LPG 3m 3m 3m Nil i
vehicle
Underground liquid fuels
(petrol or dfese.l) tank 6m 6m 6m 6m 3m
manhole with fill
connections or filling point

Underground liquid fuels

(petrol or d_lesel) ta_nk 3m am 3m am il
manhole without fill
connections

Petrol tank vents (in plan) 3m 3m 3m 3m 3m
Pfetrol or diesel pumps/ am am am 1.5m 1.5m
dispensers (flameproof)

S'lte boundary, b.ullc.il'ngs, 76m 26m 7 6m 4.1m 1.5m
fixed sources of ignition (see Note 2) (see Note 3)

Notes:

1.

Applies to stand alone aboveground pump only; where submersible pump is used, it shall be considered
as part of the LPG tank. LPG compressor, if used, shall follow the same separation distance requirements
as for LPG pump except that it shall be at least 4.5 m away from the manhole assembly of an underground
LPG tank.

The 4.1 m applies when the hose reach length after the anchoring point is not more than 3.6 m. When
the hose reach length after the anchoring point exceeds 3.6 m, this distance shall be increased by the
amount by which it has increased (e.g. for a 4.6 m hose reach length, the distance will increase from 4.1
mto 5.1 m).

Where the boundary is immediately adjoining a public footpath accessible by people, this distance of 1.5
m shall be increased to 4.1 m or otherwise as determined according to Note 2 above.

Fire Service Requirements

Building plans including the fire service installations should be submitted to the Building Authority
for approval under the Buildings Ordinance Cap.123. In case there are no building works and plans
are not submitted to the Building Authority, plans showing fire service installations should be
submitted to the Gas Authority. The owners of petrol-cum-LPG filling stations and dedicated LPG
filling stations shall comply with the fire service requirements as set out by the Director of Fire

12
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Services and/or the Gas Authority. For easy reference, some of the requirements are stipulated in
Section 10.

13
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5.13

514

5.15
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5.1.7

5.1.8

5.1.9

5.1.10
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SECTION 5. DESIGN

General

All equipment used in the LPG filling station shall be suitable for the conditions of use, e.g.
temperature, pressure, compatibility, area classification, etc. and should be easily accessible for
maintenance and fire-fighting purposes.

Cast-iron equipment and components shall not be used for LPG installations. Other materials
such as bronze, brass, copper, etc. that are confirmed as suitable for LPG service may be used.

All rubber components shall be of a grade and quality suitable for LPG service.

Pressure-containing parts shall be made of steel, nodular iron, malleable iron or brass. Where
nodular iron is used, it shall be in accordance with BS EN 1563 or BS EN 1564 or equivalent.
Internal parts and components shall be corrosion resistant.

The grading of an LPG filling station shall be such that LPG spillage will not collect beneath a parked
road tanker.

The drainage system of the LPG filling station shall be adequately designed to prevent against
the ingress of any LPG releases into the public drain.

Tanker and dispensing bays shall be designed for effective draining of rain and fire fighting water.
If the drainage system connects to a public drain, there shall be an LPG trap incorporated into the
design to prevent any LPG releases from entering the public drains. See Appendix B for typical
design for an LPG trap.

Drains and pits shall be avoided in the immediate vicinity of 3m of the LPG storage tank manhole
assembly, dispenser or extended fill-connection. Where drains and pits are unavoidable within
this distance, the openings shall either be securely covered or suitably sealed.

Crash barriers should be provided at appropriate locations to prevent the above-ground
connections of the LPG storage tank and dispenser from collision by vehicles.

Schematic diagram for a typical LPG filling station is shown in Appendix C.

No illegal shades should be provided over any open yard.

LPG Storage Tank

Only underground LPG tanks (of total storage capacity below 25 tonnes) should be used at an LPG
filling station. Each tank shall be painted with a corrosion resistant coating, provided with cathodic
protection system and put underground inside a concrete chamber which is filled with washed
sand.

Double-tank arrangement should be considered wherever space is available to eliminate disruption
of LPG supply when one tank is out of service.

The LPG storage tank shall not be installed in basements.

The LPG storage tank shall not be installed closer than 6 m to any vessel or bund wall of vessels
containing other flammable liquids with a flash point below 66°C.

The distance between the LPG storage tank and the boundary of filling station should be at least
15m.
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5.2.7
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5.2.13

5.2.14

The extended fill-connection, tank manhole assembly and pump set shall be at least 7.6 m from
adjacent buildings, station boundary where the general public have legitimate access, or any fixed
sources of ignition.

The LPG storage tank shall be designed and constructed in accordance with PD 5500 or equivalent,
such as AS 1210 or ANSI/ASME Boiler & Pressure Vessel Code Section VIII. Use of partial standards
shall not be allowed.

The LPG storage tank shall be designed to a minimum pressure of 1.725 MPa and a range of design
temperature of —10°C to 50°C, with a minimum of 1 mm additional wall thickness for corrosion
allowance.

The LPG storage tank shall be fully stress relieved and shall be subject to 100% radiography
examination and a satisfactory “Charpy” test at the minimum design temperature.

The steel used in LPG storage tank shall be certified by the manufacturer as satisfying the design
code for LPG service.

An information plate shall be securely fixed to the LPG storage tank at a clearly visible location
which shall contain the following information:

a) manufacturer and serial number;

b) date of manufacture;

c) design code;

d) water capacity in kilolitres;

e) maximum working pressure in kPa;

f) design temperature range in degree Celsius— minimum and maximum;
g) the test pressure and date of test; and

h) marking of inspecting authority.

This information plate shall be affixed to an integral part of the tank (e.g. tank shell or manhole)
at the time of manufacture so as not to be detachable.

In addition to the above information plate that is supplied integral with the tank at the time of
manufacture, there shall be affixed on the tank, inside the tank turret or at an alternative
convenient position visible after burial of the tank, a second plate duplicating all the required
information. This plate shall have sufficient space to mark the subsequent retest dates.

The LPG storage tank shall be provided with steel saddles for mounting on concrete footings.

The LPG storage tank shall be provided with a pump well for installing the submersible pump
when it is used. The pump well shall be designed in accordance with respective design code for
the storage tank and in such a way that it can be isolated from the storage tank in case the cover
flange is removed when the tank still contains LPG.

Each LPG storage tank shall be provided with the following essential valves and fittings and be
identified with suitable labels:

a) duo-port pressure relief valve;

b) shut-off valve with closing mechanism and excess flow valve for pump well inlet (where
applicable);

c) shut-off valve and excess flow valve for pump bypass and dispenser return;

d) shut-off valve and check valve for LPG filling;

e) fixed level device connected with pressure gauge;

f) contents gauge;

g) vapour balance valve between pump and storage tank complete with closing
mechanism; and

h) plugged shut-off valve for drain connection.
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The LPG storage tank shall have a manhole or an inspection port for internal inspection. The
manhole shall have a minimum diameter of 450 mm for storage tank exceeding 5,000 litres water
capacity. For storage tank with manhole in the form of extended nozzle, the manhole diameter
shall not be less than 550 mm. All fittings shall be accessible from aboveground level.

All liquid and vapour connections on the LPG storage tank other than those for pressure relief
valves, plugged openings and those where the outlet from this connection through the storage
tank shell is not greater than 1.4 mm (No.54 Morse Drill size), shall have fire resistant shut-off
valves capable of manual operation located as close as practicable to the LPG storage tank.

Note: A fire resistant valve is a valve that would substantially retain fluid under specified
temperature conditions. BS EN 10497 and API 607 give guidelines on fire test for valves.

An excess flow valve or check valve shall be installed in all liquid connections larger than 3.0 mm
diameter and in all vapour connections larger than 8.0 mm diameter with the exception of
openings for pressure relief valves. Excess flow valves shall be installed inside the tank opening to
safeguard its function if the connection is broken outside the bulk tank. The normal closing flow
rate of an excess flow valve shall be greater than the anticipated maximum flow rate so as to
prevent premature closing.

The LPG storage tank shall be provided with a drain connection for removing sediment and water
contents. The drain connection shall be fitted with a shut-off valve not more than 25 mm nominal
diameter. The outlet shall be blanked or plugged.

The LPG storage tank shall be filled in accordance with Gas Safety (Gas Supply) Regulation 10 which
states that the storage tank shall not be full of LPG at a temperature of 52.5°C and not more than
97% full at 47.5°C. As a rule of thumb, bulk tank should not be filled to more than 85% of the tank
volume. At particular stations, this may be dictated otherwise by the conditions of construction
approval / approval for use specific to the station to be even less than 85%.

Each LPG storage tank shall be equipped with at least two gauges for indicating the quantity of
contents, one of which shall be of a fixed liquid level type. The contents gauges shall clearly indicate
the amount of contents in % of the tank volume.

The LPG storage tank shall be provided with a pressure gauge connected to the vapour space of
the tank which connection shall be protected either by a tapping reduced internally to a bleed hole
not larger than 1.4 mm diameter or by a suitable excess flow valve and shut-off valve.

The contents and pressure gauges shall be arranged such that they can be read from above the
ground level. There shall be installed above ground near the extended fill-connection remote
displays of the contents and pressure gauges, with a permanent plate indicating the maximum
volumetric capacity to which the tank can be filled under any circumstances.

Temperature gauges, where fitted, shall be installed in blind pockets. The pockets shall be in the
form of blind tubes of suitable length and strength, oil filled, permanently welded to the LPG
storage tank and constructed in accordance with the corresponding storage tank design code.

All components and fittings on the manhole such as submersible pump sets, valve assembly,
contents gauge, etc. shall be located in an access pit or housing. The pit shall be provided with
suitable means to detect and disperse any build-up of LPG vapour and a flush cover which shall
be of adequate strength to withstand vehicular loading (if any) and be capable of preventing the
entry of water. (The above requirements for vapour detection / dispersion and cover do not
apply when the housing is aboveground).

Pipework and fittings on the LPG storage tank shall be suitably protected against mechanical
damage.
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Concrete Chamber for LPG Storage Tank

Each underground LPG storage tank shall be installed in an individual concrete chamber filled with
washed sand and be provided with cathodic protection. The concrete chamber shall be wholly
within the boundary of filling station. When located under driveway, the concrete chamber shall
be designed to withstand the loads from vehicular traffic.

The concrete chamber shall be designed to support the total load of the LPG storage tank fully
filled with water.

The anchorage system for the LPG storage tank shall be capable of withstanding the maximum
residual floating force of the empty tank in case the concrete chamber is totally flooded.

The LPG storage tank, if subjected to vehicular loading, shall be covered with washed sand of a
depth of 450 mm minimum and reinforced concrete of 150 mm minimum in thickness at the top.
Where the tank is not subjected to vehicular loading, the depth of sand may be reduced to 150 mm
minimum and the reinforced concrete thickness may be reduced to 100 mm minimum.

The walls of the concrete chamber shall be imperforated and have a thickness of 200 mm minimum
and 300 mm minimum in case of common walls.

The clearance between the LPG storage tank and walls of the concrete chamber shall be of 300 mm
minimum but preferably 450 mm if space is available. Bottom clearance shall not be less than 200
mm.

The concrete chamber shall be properly sealed to prevent ingress of water.

Chamber vent pipes shall be provided diagonally in each tank chamber to allow periodic checks on
LPG leakage and ingress of water. The vent pipes shall be extended to a point below the bottom
level of the LPG storage tank.

Chamber vent pipes shall be straight and have a nominal bore of 20 mm minimum. Each vent pipe
shall be properly capped to prevent ingress of water.

If located outside the driveway, the concrete chamber may be designed to have the top protruding
above the surrounding ground level (usually by not more than 0.5 m), in which case the protruding
portions of the chamber and all the exposed equipment and pipework on top shall be protected
against vehicular impact by means of crash barriers or bollards.

Corrosion Protection

Exterior surface of the LPG storage tank shall be suitably treated by shot-blasting and be cleaned
to exclude all rust, grease and dusts prior to applying surface coating.

Exterior surface of the LPG storage tank shall be covered and bonded with a corrosion resistant
coating (see Gas Safety (Gas Supply) Regulation 12(1)) which shall:

a) provide electrical insulation between the storage tank and the earth;

b) be inert, non-absorbent to moisture, of high dielectric strength and of sufficient mechanical
strength to resist damage during installation; and

c) have sufficient flexibility to allow for any damage due to expansion or contraction of the

storage tank.

Each LPG storage tank shall be protected with a cathodic protection system with a test point for
such system (see Gas Safety (Gas Supply) Regulation 12 (1)). The design and construction of the
cathodic protection system shall be carried out by experienced corrosion specialists in accordance
with recognized standards such as NACE SP-02-85 or BS EN 13636.
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554
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Where sacrificial anodes are employed for the cathodic protection system, they shall be provided
in accordance with clauses 5.4.5 -5.4.6.

Note: For further details, refer to NACE SP-01-69, SP-02-85 and CGA OCC-1-1985.

The size and number of anodes shall be designed by experienced corrosion specialists such that the
anodes are capable for corrosion protection of the storage tank before its next revalidation date.

The choice of anodes shall be based on the surface area of the LPG storage tank and the test results
on the conditions (PH scale, resistivity, etc.) of the washed sand.

Note: As a reference, the surface potential of the LPG storage tank to be protected shall be more
negative than —0.85 volt with reference to a copper/copper sulphate (Cu/CuSQ,) electrode or
more negative than +0.25 volt with reference to a zinc electrode. The corrosion specialist may
apply other performance criteria in accordance with NACE SP-02-85 when appropriate.

Pressure Relief Valve

Each LPG storage tank shall be fitted with pressure relief valve(s) which is set in accordance with
a relevant pressure vessel code to which the LPG storage tank is designed. The pressure relief
valve shall have the following information stamped on the valve or on a separate metal plate
securely fixed to it: -

a) the manufacturer’s identification including make and model or type number, manufacturing
date, etc.; and
b) the pressure at which the valve starts to discharge.

Extra space shall be provided on the valve or the metal plate for subsequent stamping of
periodic retest dates.

For multi-port pressure relief valves, any provision made for isolating any relief valve for testing
or servicing shall ensure that the remaining relief valves connected to the LPG storage tank are
of the same full flow capacity.

Pressure relief valves shall be of a direct spring loaded type or equivalent, be tamper-proof and
be constructed in such a way so that breakage of any part shall not in any way lessen the relief
function.

LPG should be safely discharged to the atmosphere by means of individual elevated vent pipe
at least 3 m above ground level. The bore of the discharge pipe should be sufficiently sized for
the full flow characteristics of the relief valves at the discharge point. The vent pipe outlet shall
be suitably identified and be provided with a rain cap to prevent ingress of rain water.

Vent pipe outlet shall be located away from fixed source of ignition at a minimum distance of
0.5 m. Electrical fittings within this area shall be in accordance with Section 6. Electrical fittings
shall not be installed within the direct path of discharge.

For underground and mounded LPG storage tanks, the full flow capacity of the pressure relief
valves shall be sized as in accordance with the following formula:

0.82
A =3.1965S

Where S (Surface) = total exterior surface of the tank in m?

A (Air Flow) = air to be allowed to escape at 15°C and atmospheric pressure in
m3/min
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If pressure relief valves are to be tested / re-tested, it should be done in accordance with a
recognized standard (e.g. AS 3788 Appendix X “Testing of soft seated pop action relief valves for
liquefiable gas service”).

Extended Fill-connection

Extended fill-connection should be as close to the LPG storage tank as practicable but not be
located inside the access pit of valve assembly. It shall be positioned in such a way so as to
prevent unnecessary bending of the delivery hose from road tanker.

Where more than one LPG storage tank is installed, the filling line for each storage tank shall be
separated by valve in the piping system to enable isolation of each tank during operation.

Extended fill-connection shall be within the boundary of the filling station.

Extended fill-connection shall be protected against the possibility of mechanical damage by road
tankers. Concrete posts, pre-cast concrete curbs or similar barriers shall be used wherever
exposure to damage is possible.

A double-check valve shall be installed at the extended fill-connection to prevent the outflow of
LPG liquid under abnormal conditions, e.g. fill pipe rupture.

Drive-away protection shall be provided in accordance with Regulation 40 application of the Gas
Safety (Gas Supply) Regulations. This can be a suitable drive-away protection installed on the
road tanker unloading hose.

Pumps & Compressors

Either submersible pumps or aboveground pumps of appropriate design to meet the operating
characteristics of the filling system and suitable for at least Zone 1 application shall be installed.

A by-pass valve shall be installed in the by-pass line immediately after the discharge valve of
pump to control and maintain the differential pressure generated by the pump. The discharge
shall be piped back to the LPG storage tank at a pre-determined pressure selected in relation
with the pump curve. The function of the by-pass line is to prevent excessive pressure and
overheat of the pump.

The available pressure head at the pump outlet at maximum off-take rate under the most
onerous specified operating conditions of the filling station shall be adequate to ensure proper
operation.

The submersible pump shall be installed in a pump well of the LPG storage tank in accordance
with the requirements in clause 5.2.13.

The aboveground pump shall be installed as close to the LPG storage tank as practicable. The
siting of the pump shall comply with the safety distance requirements in Section 4.6. It shall be
installed in the open air in a well-ventilated position and adequately protected against vehicular
damage by crash barriers or bollards.

Measures shall be taken to ensure that no foreign particles will be present that will affect the
operation of the pump. Suitable means of protection shall be in place, such as strainers / filters
either at the station or further upstream in the system.

Mechanical seals should be used. As a minimum, a single seal with a throttle bush should be
used.
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Electric motors and other electrical equipment must be suitable for use in areas described in
Section 6.6. Belt drives should be of the anti-static type. Electric motors shall have an Ingress
Protection (IP) rating that is suitable for their location.

Vapour compressors, when used, should be installed in the open air in a well-ventilated position
at least 4.5 m from the LPG tank manhole assembly and at least 7.6 m from buildings and station
boundaries.

Compressors shall have at least (a) a high pressure cut-off switch, or similar device, on the
discharge side, or (b) a means to prevent liquid LPG entering the compressor, for example, a
catch pot with a liquid level sensor and, where appropriate, high level trip and high discharge
temperature trip.

Where remote starters are used, an explosion protected means (i.e. Exd) of isolation, with
lockout, should be installed adjacent to the pump motor to facilitate servicing.

LPG Dispenser

The LPG dispenser shall be of flameproof type and all components shall comply with the
requirements of appropriate standards.

The dispenser shall have automatic temperature compensation device to ensure that the
guantity of Auto-LPG sold to customers is not affected by variation of ambient temperature.

A vapour return line leading to the vapour space of the LPG storage tank shall be provided for
the dispenser.

Remote operated emergency shut-down valves shall be provided for the liquid and vapour
return lines of the dispenser.

A pump control mechanism shall be provided in the dispenser such that the pump of the filling
system can be switched automatically when the dispensing nozzle is in and out of its receptacle.

Protective shearing device (e.g. breakable glass tube) shall be provided in the dispenser such
that upon rupture of the shear provision as in the case of vehicular collision onto dispenser, the
whole LPG filling system shall be shut down and the remote-operated emergency shut-down
valves in the dispenser will actuate automatically to cut off the LPG supply.

A manually operated shut-off valve and excess flow valve shall be provided in the dispenser and
as near to the inlet of dispensing hose as practicable between the dispenser cabinet and the
breakaway coupling for prevention of leakage of LPG liquid under abnormal conditions, e.g.
dispensing hose rupture.

Normally, the hose reach length of the dispensing hose as measured on the horizontal plane
from the anchoring point should not be more than 3.6 m. For hose reach lengths longer than
3.6 m, due allowance should be made in the layout design to ensure that the relevant
separation distances will be increased correspondingly.

Hose retaining or retrieving mechanism shall be incorporated, or otherwise the hose should be
suitably supported, to protect the hose from touching the ground when not in use.

Other essential components in the dispenser shall include a vapour eliminator to separate
vapour from the liquid prior to metering, a meter unit, differential valve, and hydrostatic relief
valves. A mass flow metering system that obviates the provision of separate vapour eliminator
and differential valve is an acceptable alternative.

Schematic diagram for an LPG dispenser is shown in Appendix E.
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Dispensing Nozzle

The dispensing nozzle shall be of low emission type, i.e. when the nozzle is uncoupled following
a transfer, not more than 4 c.c. of product shall be released to the atmosphere.

The coupling threads shall be of 1%” x 6 T.P.l. ACME form.

Adequate mechanism should be incorporated in the design of the nozzle such that it cannot be
disengaged inadvertently or deliberately during the dispensing operation.

A double-check arrangement or one with single check and dynamic pressure sealing
arrangement should be provided at the dispensing nozzle.

Breakaway Coupling

A breakaway coupling shall be provided between the excess flow valve in the dispenser and the
outgoing flexible dispensing hose to protect against excessive leakage of LPG liquid in the event
the driver drives away the LPG vehicle when the dispensing nozzle is still engaged to the vehicle.

Pipework & Fittings

Note: See also Gas Safety (Gas Supply) Regulation 17 for general statutory requirements for pipework. For
the purpose of this Code, Regulations 17(1), (2), (3), (5) and (7) are relevant.

5.11.1

5.11.2

5.11.3

5114

5.11.5

5.11.6

5.11.7

5.11.8

5.11.9

5.11.10

All pipework, except PRV vent lines and tank turret vent lines, shall be designed for liquid
service, including the return lines from dispensers back to tanks.

Pipework and valve manifold should be routed in open air and aboveground as far as possible,
except those routed through traffic path which should be buried underground.

Where reasonably practicable, clearance from other known buried utilities such as electrical
cables to the LPG liquid pipes should be maintained at not less than 250 mm.

All underground pipework carrying liquid LPG shall be of all welded construction to reduce the
chance of leakage. All underground steel pipes shall be suitably protected against corrosion by
means of external coating or tape wrapping.

All LPG pipework and fittings (except vent pipes) shall be designed for high pressure operation
and the pipework shall be of seamless type conforming to ASTM A53, BSEN 10216 or equivalent.
For vent pipes, steel pipes conforming to BS EN 10255 or equivalent may be used.

The number of flanged joints, where necessary, should be kept to a minimum. Steel flanges and
flanged fittings shall conform to ANSI B 16.5, BS 1560 or equivalent and bolting arrangement to
BS 4882 or equivalent.

Joints for pipes above 50 mm shall be butt-welded or socket-welded. Welded connection for
pipe fittings shall be in accordance with BS EN 10253 or equivalent.

Pipe joints up to and including 50 mm nominal diameter may be threaded. Threaded pipes and
fittings shall be of heavy wall thickness of Schedule 80 (BS 1600 or equivalent). Threads on both
pipes and fittings shall be of tapered form.

Steel socket-welded and screwed fittings and screwed couplings shall be in accordance with BS
3799 or equivalent. Unions shall not be adopted.

Butt-welded fittings shall be forged seamless steel.
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Polyethylene pipes and carbon steel pipes to BS EN 10255 shall not be used for pipework
carrying liquid LPG. As an alternative to steel pipes, proprietary systems designed for liquid LPG
application may be used underground subject to the specific approval by the Gas Authority
under the NGI Construction Approval procedures on a case-by-case basis.

Pressure gauges or plugged test points shall be provided at various strategic points of the
pipework system for operational use or commissioning. Pressure gauges shall not be provided
on liquid LPG pipework except pumping facilities, and can be temporarily fitted only when
required.

Electrostatic precaution shall be in accordance with the requirements stated in Section 6.6.

All underground LPG pipework (with the exception of vent pipes) shall be protected against
likely mechanical or vehicular loads by laying at a minimum depth of 1000 mm below ground
level with continuous yellow plastic marker tape provided 100 to 300 mm above the pipe. If the
minimum depth of 1000 mm cannot be met due to site constraints, concrete slabs not less than
40 mm thick or steel plates not less than 3 mm thick, at a height of 100 to 300 mm above the
LPG pipe, can be used to protect it against damage. The protective slab or plate shall project at
least 100 mm on either side of the pipe.

Hydrostatic pressure relief valve (HPRV) shall be fitted between any pipe sections where liquid
LPG can be trapped (e.g. sections between shut-off valves and blank flanges, pumps between
closed suction and discharge valves, etc.) in order to accommodate any thermal expansion.

HPRV should have a pressure rating at a range of 2.4 MPa (350 psig) to 2.75 MPa (400 psig) and
shall not be higher than the weakest element in the system.

Adequate means of detecting and dissipating any build-up of LPG vapour should be provided in
all underground access pits where the manifolds and shut-off valves of the dispensing system
are installed. The access pits shall be provided with flush covers which shall be of adequate
strength to withstand vehicular loading (if any) and be capable of preventing the entry of water.

Earthing

All LPG pipework, dispensing hose and dispenser should be effectively connected to earth and
bonded to prevent electrostatic accumulation.

Remote Emergency Shut-down System

Remote operated emergency shut-down valves (ESVs) shall be installed to isolate the tank
contents in case of an emergency. They shall be installed as close as possible to the following:

a) Filling inlet at the tank
b) Liquid outlets at the tank
c) Return inlet at the tank

ESVs shall also be installed at dispensers as close as possible to ground level and below the
protective shearing device to shut off the supply and return lines for the dispenser. (See clauses
5.8.4 above and 6.5.4 below).

All ESVs shall be capable of simultaneous activation by pressing any one ESV button in case of
emergency. ESV buttons shall be provided at:

a) the extended fill-connection
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5.134

5.14

5.15

5.15.1

5.15.2

b) as close as possible to dispensers
c) sales office (inside and immediately outside)

The ESV buttons shall be designed and installed such that:

a) All ESVs are closed and pump operation shut down within 12 s.

b) Manual action is required to re-open valves to resume operation.

c) Button locations shall be clearly shown by placards.

d) Clear access shall be available to the buttons and such access shall be maintained.

Water Spray System

Water spray system shall be installed as specified in Section 10.

Gas Detection System

A gas detection system with adequate number of detector heads at different locations shall be
provided for the LPG filling station. It is recognized that within a filling station, some areas are
designated hazardous zones, where combustible vapour either will exist or likely to exist under
normal operations. However, combustible vapour should not migrate beyond these zones. It
is the purpose of the gas detection system to give early warnings should combustible vapour
does migrate, especially to areas where it is critical, such as places frequented by customers, or
where potential ignition source is likely. Guidance on location of gas detector heads is given in
clauses 10.2.4 and 10.3.4 below.

The system should give audible alarm when detecting LPG at a concentration of 20% of the
Lower Flammable Limit and give direct signal to Fire Services Communication Centre when
detecting LPG at a concentration of 40% of the Lower Flammable Limit. Each detector head
should be able to be isolated individually for the purpose of maintenance and testing.
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SECTION 6. INSTALLATION

General

Construction approval from the Gas Authority shall be obtained prior to carrying out any
installation work of LPG filling facilities in the filling station (see Section 3.1).

Installation work shall be in accordance with the approved drawings and design requirements as
stated in this Code.

Installation work for the LPG system shall be carried out by suitably trained and experienced
persons under the control of Gas System Contractors approved by the Gas Authority.

LPG installations shall not be used to contain any LPG unless use approval is obtained from the
Gas Authority, and that they are commissioned in accordance with the requirements of Section 7
(See Section 3.1).

Installation sites shall be suitably prepared prior to delivery of equipment and installation work.

LPG Storage Tank

Each LPG storage tank shall be holiday and paint thickness tested (400 um minimum) over its
entire surface and any defects found shall be repaired and retested before burying the tank.

The LPG storage tank shall be installed on firm foundation and shall be secured properly.

Extreme care shall be taken when transporting and handling the storage tank to prevent against
accidental damage to the coatings.

Extreme care shall be taken to avoid electrical contact between the LPG storage tank and any
steelwork associated with the anchoring system unless included in the cathodic protection
system.

Pressure relief valves installed on the LPG storage tank shall be obtained from a manufacturer
accepted by the Gas Authority. Pressure relief valves shall be tested by the manufacturer before
shipment. A manufacture / test date stamped by the manufacturer is deemed to be valid proof
that the pressure relief valve has been properly tested. The pressure relief valves installed on the
LPG storage tank shall not, at the time of installation, be older than 24 months from the date of
manufacture; otherwise the renewal date shall be counted from the date of manufacture. For
the convenience of tracking the 5-yearly replacement, a tag should be affixed to each pressure
relief valve showing the next due date for replacement.

Cathodic Protection

Anodes shall be so placed in washed sand that they are free from any possible contact to other
objects.

Reference electrode shall be installed and terminals shall be provided for testing of the cathodic
protection system.

Care shall be taken during back-fill to prevent damage to the wiring of the system and undue
strain on the electrical connections.
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The end of test wires shall be installed in a weatherproof testing box at ground level and be
suitably identified. The box should be installed outside the electrical classified zones unless it is
certified to be suitable for use in classified zones.

When installing an earthing system, care shall be taken not to interfere with the cathodic
protection system.

As-built drawings and records of the cathodic protection system shall be made after installation
and shall include the following data: -

a) guantity, type, size and location of anodes;
b) date of installation;

c) type of backfill material; and

d) resistivity measurement of electrolyte.

These records and subsequent periodic testing results shall be maintained for the service life of the
LPG storage tank.

Pipework and Fittings

LPG pipework shall be of welded construction as far as practicable. Welded joints shall be
fabricated in accordance with relevant design and welding standards.

Note: UKLPG Code of Practice No. 22, NFPA 30A, NFPA 58, or equivalent are applicable.

Shut-off valves shall be installed to enable isolation of equipment and between lengths of
pipework.

All above-ground pipework should be adequately protected against mechanical or vehicular
damage.

Before installation, all fittings and pipe sections shall be inspected and cleaned inside to ensure
absence of dusts, grease, rust and foreign matters. During installation, precautions shall be taken
to prevent pipe connections from contamination. Exposed threads after connection shall be
immediately treated and coated against corrosion.

Underground pipework should be wrapped with protective tape against corrosion. Wrapping
should preferably be done before laying the pipe sections into the trench, so that adequate
working space is allowed for proper wrapping.

Above-ground pipework should be painted and adequately supported. Pipework containing liquid
LPG shall be suitably colour coded in blue with the word “Liquid” marked on the surface of the
pipework.

Pipework passing through wall or ground slab shall be sleeved and sealed properly with suitable
corrosion protection materials.

Pipework layout and supports shall provide adequate allowance to accommodate any movement
that may occur due to thermal expansion or contraction of LPG pipework. Distance between pipe
supports for vertical and horizontal pipe sections shall be in accordance with the following table:
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Support Spacing for Aboveground Pipework

Nominal size Maximum spacing
(mm) Vertical (m) Horizontal (m)
20 3 2.5
25 3 2.5
32 3 2.7
40 3.5 3
50 35 3
80 4.5 3
100 4.5 3
150 4.5 3
200 4.5 3

The discharge outlet of HPRV shall be positioned towards ventilated areas and shall not be
directed towards persons, bulk tanks or equipment. To reduce the risk of blockage, the HPRV inlet
connection should not be on the underside of pipework as far as practicable.

HPRV shall be protected by means of rain cap.

HPRVs installed on the pipework shall not, at the time of installation, be older than 24 months
from the date of manufacture; otherwise the renewal date shall be counted from the date of
manufacture.

Dispenser

The dispenser and its components shall be installed, tested and commissioned in accordance with
manufacturer’s instructions.

The dispenser should be properly anchored to a concrete foundation without straining any
connections of its components.

Adequate support should be provided for the dispenser and its components, independent of piping,
tubing, or conduit that may be connected.

The remote shut-off valves should be installed below or as close as possible to ground level and below
the protective shearing device.

The dispenser should be suitably protected against vehicular damage.

Voids below the dispenser base shall be limited to 150 L capacity, and no more than 400 mm deep.

Electrical Installation

All electrical equipment shall be properly installed in accordance with manufacturers’ instructions
and in compliance with statutory regulations.

Where reasonably practicable, electrical equipment should be located outside hazardous areas;
otherwise it shall be of flameproof type and selected, installed and maintained in accordance with BS
EN 60079 or equivalent.
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6.6.4

6.6.5

6.6.6

Electrical equipment for use in classified zones shall be certified by approval bodies such as BASEEFA
in accordance with BS EN 60079 or equivalent.

All electrical wiring and cables for use in classified zones shall be certified by the manufacturer as
being suitable for its intended use. Any additions or modifications to the equipment shall be approved
by the original certification body.

All electrical connections in the dispenser should be made in accordance with the manufacturer’s
instructions without negating the integrity of the flameproof protection.

The area classifications for LPG filling facilities at the filling station are listed below: -.

Location Extent of Classified Area Area Classification
LPG storage tank (a) Within 1.5m in all directions from Zone 1l
the tank connections or shell
(b) Upto 15m above ground level Zone 2
and within 3m from manhole
assembly
Pressure relief valve | (a) Within direct path of discharge. No fixed electrical
discharge equipment
(b) Within 0.5m in all other Zone 2
directions from point of
discharge
LPG road tanker (@) Within 1.5m in all directions from Zone 1
unloading fill connection
(b) Beygnd 1'.5m but w!thln 4.5m'|n Zone 2
all directions from fill connection
LPG dispenser (a) Area within dispenser casing Defined by
manufacturer
(b) Area around dispenser. (See
Appendix F) Zone 1

Where:

Zone 0 - Area in which an explosive gas-air mixture is continuously present or present for long
periods.

Zone 1- Areain which an explosive gas-air mixture is likely to occur in normal operation.

Zone 2 - Areain which an explosive gas-air mixture is not likely to occur in normal operation and
if occurs will only exist for a short time.

Note: The ullage space within the LPG tank should never contain a flammable atmosphere, as the
tank is always purged with inert gas prior to filling and gas freed prior to opening up.
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LPG storage tank and pipework accessories with cathodic protection system normally should not be
earthed, and all outlet connections shall be electrically insulated from the downstream pipework by
means of suitable insulation flanges.

An earthing point should be provided at tanker bay for discharging static electricity from road tankers.
Earthing points for dissipation of static electricity should have an electrical resistance to earth of not
greater than 1 x 10° ohms.

All pipework and fittings downstream of the insulation flanges shall have electrical continuity and be
effectively connected to earth and bonded.

Road Markings, Warning Signs and Identification Labels

Warning signs for the station in general shall be provided according to the relevant provisions in
Section 10.

The driveway area above the underground LPG tank chamber should be demarcated with diagonal
strips in yellow reflective paint, including letterings of convenient size indicating that no parking of
vehicles is allowed.

The designated unloading bay for the LPG road tanker should be demarcated with the perimeter
painted in yellow reflective paint, with letterings of convenient size indicating that it is for LPG road
tanker unloading. It is possible that the LPG road tanker unloading bay may overlap with part of the
area referred to in clause 6.7.2 above.

All aboveground valves that can be operated manually should be provided with the correct
identification labels and, where applicable, diagrams of “open/closed” positions. Other critical
devices / components that should also have identification labels include (but not limited to) the
earthing connection for road tanker, the extended fill connection and all emergency shut-down
buttons.

The critical valves and fittings within the tank manhole assembly that are accessible for operation
should have the correct identification labels affixed at convenient nearby positions.
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SECTION 7. TESTING AND COMMISSIONING

General

LPG installations shall be tested and commissioned in accordance with the appropriate standards,
codes of practice, drawings, specifications, manuals, etc. Manufacturer reports/catalogues for bulk
tanks, pumps, dispensers and equipment, etc. shall also be referred to accordingly.

Cathodic protection, earthing, electrical continuity, insulating flange isolation, static bonding
arrangements, lightning protection shall be tested in accordance with appropriate standards.

Relevant tests on bulk tanks, pumps, dispensers and associated piping system (See Appendix H1 or
H2) shall be supervised and certified by a relevant competent person.

All purging, testing and commissioning work shall be carried out by suitably trained and competent
persons.

Appropriate personal protective clothing and safety equipment including handheld/portable
flammable gas detectors shall be used by people involved with LPG work.

Fire service installations and equipment of the station shall be made available during purging and
commissioning work.

Documentation and Records

Records and certificates of all tests carried out under this Section shall be retained for the service
life of the station equipment.

Test records or certificates should contain, but not limited to, the following information, as
appropriate:

a) GasSO approval letter for new tank, or Form EMSD/GSO/106 Testing and Examination Report
of LPG Tank (Appendix H1) for revalidated tank;

b) Form EMSD/GS0O/108, Testing and Examination Report of LPG Pipes (Appendix H2);
c) Test Report for Pressure Relief Valves, if applicable;

d) Test Report for LPG Pumps;

e) Test Report for LPG Dispensers;

f) Test Report for LPG Control System;

g) Test Report for Emergency Shut-down System;

h) Test Report for Pneumatic System;

i) Test Report for Fire Service Installations including gas detection system such as Certificate of
Fire Service Installations and Equipment (F.S. 251);

j) Test Report for Electrical Installations including lightning protection system, earthing, electrical
continuity, static bonding arrangement, insulation flange isolation;

k) Cathodic Protection System Test Reports; and

[) Other test reports if required.

29



Code of Practice for LPG Filling Stations in Hong Kong Issue 3 October 2020

7.3

7.3.1

7.3.2

7.3.3

734

7.3.5
7.3.6

74

7.4.1

7.4.2

7.4.3

7.4.4

LPG Storage Tank and Pump Testing

The following tests shall be required for bulk tanks:-
a) hydraulic test;

b) ultrasonic thickness test ;

c) radiography test (for new tank only);

d) magnetic particle test;

e) paint thickness test; and

f) holiday test.

Bulk tanks shall be hydraulically tested at 1.5 times of their design pressure for integrity, unless
otherwise specified by their respective design code.

All connections of bulk tanks and associated fittings shall be leak tested to a minimum pressure of
689 kPa (100 psig) by air or inert gas (check joints with soap solution).

The LPG pump and the associated control device shall be tested and commissioned in accordance
with manufacturer’s instruction.

Functional test of the LPG pumps and insulation test of pump motors shall be carried out.

After leak test, the system shall be purged into service as per Section 7.9.

Pipework Testing

All pipework shall be tested after construction and before being placed in operation to ensure that
itis structurally sound and gas-tight. In carrying out the test, precautions shall be taken to protect :-

a) the person carrying out the test;
b) any persons working in the vicinity; and
c) members of the public,

against any dangers which may arise if such pipe fails the test. (See Regulation 20 of the Gas Safety
(Gas Supply) Regulations).

All pipework that will carry liquid LPG shall be pressure tested as follows:

a) All pipework shall be hydraulically tested at 1.1 times the HPRV setting, after isolation of
elements that could be damaged by the test pressure. Pressure test certificates shall state
HPRV setting in addition to hydraulic test pressure.

b) After the hydraulic test is completed, all isolated elements shall be properly installed and the
whole system shall be tested pneumatically at a minimum pressure of 1 378 kPa (200 psig).

Time shall be allowed for temperature stabilisation during pressure testing. The line pressure shall
be adjusted to the test pressure after stabilisation.

Note: The time allowing for temperature stabilisation depends on the ambient temperature, test
medium, pipe size and length. Generally this shall not be less than 15 minutes.

For pneumatic testing, the test shall be undertaken in phases as follows: -

a) Initially pressurise the system to 140 kPa (20 psig) and hold it for sufficient time to ensure that
all fittings have been adequately fastened.
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b) The pressure shall then be raised in stages until the required test pressure is reached.
c)  After each pressure increase, sufficient time shall be allowed to ensure system integrity.

For hydraulic and pneumatic pressure test, the test period shall be of a minimum of 30 minutes
and there shall be no sign of pressure decay during this period. Care should be taken of the
pipework which may suddenly rupture due to the pressure test.

Note: Pressure decay indicates leakage and leaks shall then be identified by sight and sound or soap
solution.

All open ends of a piping system shall be suitably blanked before testing.

Pipework pressure tests shall be recorded and the test report (See Appendix H2)shall include the
following:

a) name of contractor, and signature of the competent person who supervised the tests;
b) test date;

c¢) maximum working pressure;

d) test pressure, medium and duration;

e) testresults; and

f)  materials, rating and specification of pipework and fittings.

The pressure of the pipework shall be reduced to zero as soon as is practicable after the pressure
tests (see Gas Safety (Gas Supply) Regulation 20). Upon satisfactory completion of pressure tests,
the pipework shall be purged into service in accordance with Section 7.9 prior to commissioning
and operation of the LPG installation.

Dispenser Testing

The dispenser and its components shall be tested and commissioned in accordance with the
manufacturer’s instructions.

All connections, pipe joints, seals and associated fittings inside the dispenser cabinet shall be
subject to leak test carried out by suitably trained and competent persons.

The dispensing hose and nozzle shall be subjected to leak test carried out by suitably trained and
competent persons.

The breakaway coupling of the dispensing hose shall be tested to ensure its operating mechanism
is in good and efficient working order.

The functional test for the dispensing nozzle hold-open shall be carried out.

Testing of Remote Emergency Shut-down System

The functional test for remote emergency shut-down system shall be carried out. Each emergency
stop button shall be tested to ensure that all pneumatic valves in the station are to be closed and
the entire LPG system is to be shut down within 12 s of activating any button.

Testing of Gas Detection System
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7.9
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The functional test for gas detection system at appropriate settings as stated in Section 5.15 shall
be carried out.

Testing of Cathodic Protection System

The cathodic protection system shall be tested according to the procedure as specified by a
corrosion specialist.

Purging into Service

The procedure of purging into service of bulk tanks is as follows:-

a)

b)

d)

f)

g)

h)

i)

After pressure testing of a bulk tank, inert gas (e.g. N,) is added to the bulk tank through a top
inlet point, and air inside the tank is vented from the bottom drain port.

The competent person supervising the test should be aware of any dead ends or blind
pockets, and use pressure and vent procedures to ensure that the gas mixture inside the tank
is reasonably homogeneous.

End point is reached when the O, content is below 9% by volume.

Note: If the medium of pressure test is inert gas, this procedure is not necessary as long as the
inert gas is maintained above atmospheric pressure within the bulk tank.

To prevent rapid vaporisation of LPG liquid, only vapour LPG shall be admitted into the bulk
tank until the tank pressure is close to the supply pressure.

Before the flaring process, the Fire Services Communication Centre should be informed.

A flare stack located in a safe area shall be connected to a suitable vapour connection near
the top of the tank for flaring off the LPG/inert gas. The flare stack shall be equipped with a
permanent pilot and a flame arrestor. Care shall be taken to ensure complete removal of the
inert gas (a stable flame at the flare stack) before terminating the flaring process.

Introduce vapour LPG into the tank through the bottom drain port to drive out the inert gas
inside the tank. The flare stack, with the pilot permanently lit, should be connected at all
times. Once the inert gas is driven out of the tank and LPG begins to pass through, the flare
would be lit up by the pilot flame. Continue flaring until a steady flame is achieved.

Disconnect the flare and plug off the connection. Continue filling with LPG vapour until the
tank pressure reaches the vapour pressure of the LPG.

The tank shall be replenished according to Section 8.3.

Note: While flaring is in process, the road tanker shall not be in the LPG filling station.

The procedure for purging into service of pipework (including dispensers and associated
equipment) is as follows:-

a)

b)

Before introducing LPG into the pipework or equipment, it shall be purged with inert gas (e.g.
N2) so that oxygen is reduced to a level of less than 9% by volume. Inert gas shall be
introduced in a controlled manner by adjusting the pressure regulator.

The competent person supervising the test should be aware of any dead ends or blind pipeline
sections, and use pressure and vent procedures to ensure that the gas mixture throughout
the pipeline or equipment is reasonably homogeneous.
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c) Before putting liquid LPG into the liquid pipework, vapour LPG shall be introduced into the
pipework up to the delivery tank pressure in order to avoid sudden chilling of the pipework.

d) For pipework sizes up to 32 mm nominal bore, LPG/inert gas mixture may be dispersed under
proper supervision to a well-ventilated area without any source of ignition. For pipework sizes
above 32 mm nominal bore, a flare stack with permanent pilot shall be used and is located at
a safe distance away from the bulk tanks and other vulnerable structures.

e) Care shall be taken to ensure removal of the inert gas (a stable flame at the flare stack) before
terminating the flaring process.

Direct venting of LPG or LPG / inert gas mixture from pipework to atmosphere may be done under
proper supervision to a well-ventilated area and without flaring if the following conditions are met:

a) The vent pipe is terminated at a minimum height of 2.5 m above ground level.

b) The vent pipe is located within a manned control safe area where it is cordoned off from the
public and no source of ignition exists within 15m from the controlled area.

c) Gas detector shall be used to monitor the combustible gas concentration within and
adjacent to the controlled area.

d) Venting operation shall be stopped immediately should the gas detector reading exceeds
10% LEL.

e) Venting operation shall not recommence until the LEL level for the atmosphere in the
controlled area falls below 10%.

In the case of equipment repairs and replacement of parts, direct purge of air by LPG under proper
supervision is permissible provided that the purge pressure is maintained at or below the maximum
working pressure.

Commissioning

All equipment, joints and valves, etc. shall be checked for leakage, integrity and proper function
before commissioning.

LPG trap shall be checked to ensure that it is topped with water (see Appendix B).

The operation of fire service installations and equipment where fitted, shall be checked for its
satisfactory performance, and a Fire Services Certificate (F.S. 172) issued by FSD and a Certificate
of Fire Service Installation and Equipment (F.S. 251) issued by a registered fire service installation
contractor of the appropriate class should be obtained before putting the LPG installation into
operation. For installations not involving the issue of Fire Services Certificate (F.S. 172) under the
jurisdiction of the Building Authority, just solely the F.S. 251 will be acceptable.
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SECTION 8. OPERATIONS

General

Operating instructions shall be in place to ensure safe, continuing and reliable operation of the
installation in supplying gas to consumers.

Persons engaged in LPG operation shall:-

a) be provided with extensive training in their specific areas of responsibilities;

b) be thoroughly familiar with the properties of LPG;

c) have knowledge of and access to the appropriate codes of practice at all times;

d) have specific guidance on the instructions to be followed under emergency conditions;

e) be familiar with different types of fire fighting and fire control equipment, including fire
extinguishers;

f) ensure that the LPG storage does not exceed its approved quantities; and

g) ensure that all fire extinguishers are clearly identified for their types and expiry dates.

Filling Operation

All filling operators should receive proper training on handling LPG and the dispensing equipment
in the filling station. They should be fully conversant with the locations and operation of the
remote emergency shut-down buttons and fire-fighting equipment, emergency procedures to
shut down the dispensing system and actions in an emergency such as a drive-away with the
dispensing hose still connected to the vehicle.

Filling operators should wear protective gloves during refueling.
No untrained person should carry out refueling.
LPG vehicle with a defective filler cap or filler valve should not be refueled.

The filling operator shall ensure the vehicle ignition is switched off prior to the commencement
of filling operation.

All LPG vehicles should not be left unattended during the filling operation.

The dispensing nozzle shall not be held open with any items such as rods, keys or any devices
other than the integral component of the nozzle throughout the filling operation.

LPG vehicle refueling and road tanker operation could be performed at the same time.

Typical filling procedures are as follows:

a) Open filler cap at the vehicle body by turning counter clockwise.
b) Lift nozzle off hook from dispenser and wait for display to reset itself.
c) Ensure that no obstacle is in the passage between the nozzle and filler valve and align

nozzle nose piece to filler valve properly.
d) Turn nose piece clockwise to fully engage nozzle to the filler valve.

e) Squeeze nozzle trigger to allow LPG to flow steadily. Flow will stop automatically when
tank is 85% full.
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f) Turn nozzle nose piece counter-clockwise to disengage the nozzle and place the nozzle back
on hook of the dispenser.

g) Close the filler cap by turning clockwise.

Road Tanker Operation

Off-loading of LPG shall be carried out by at least 2 competent road tanker operators (see Gas
Safety (Gas Supply) Regulation 39), one of whom may be the road tanker driver.

Note: In the case of extended fill-connection, the driver shall stay close to the road tanker to
monitor off-loading while his assistant shall monitor the filling in progress at the LPG tank.

Persons engaged in off-loading of LPG shall be suitably trained in first aid, fire-fighting, unloading
and dispensing systems of the filling station and emergency response.

Persons engaged in off-loading of LPG shall wear suitable protective clothing to avoid frostbite
which can occur if LPG comes in contact with unprotected skin.

A reporting procedure shall be instituted to record every accidental LPG release, equipment
failure or personal injury that may occur during the off-loading operation.

The following precautionary measures shall be observed throughout the LPG off-loading
operation: -

a) Simultaneous bulk deliveries of LPG and petrol or diesel are not permitted.

b) The driver should position the tanker at the designated tanker bay facing the direction of
departure so that it can be towed or driven straight out in an emergency.

) The hand brake of the road tanker shall be applied and the chock blocks securely fitted
to undersides of the wheels.

d) The surrounding shall be checked to ensure that neither source of ignition nor flammable
material is present.

e) Earthing/bonding cable shall be engaged before connecting the fill-hose and be
disengaged after disconnecting the fill-hose. Earthing/bonding cable and driveaway
coupling shall be connected throughout the entire off-loading operation.

f) Extended fill-connections shall be visually checked to ensure that they are in safe working
conditions.

g) The driver should maintain a direct sight between the tanker and the filling point while
off-loading.

h) The storage capacity of the tank to be filled shall be carefully monitored throughout the

filling operation by means of the contents gauge to avoid over-filling. The storage tank
should not be filled beyond the maximum level (85% or otherwise specified) as per clause

5.2.19.

i) Extended fill-connections and fill-hose shall be checked for leakage throughout the
operation.

j) For installations of more than one tank, each tank shall be filled separately.

k) Fire extinguishers shall be located at easily accessible positions with warning notices

prominently displayed (see Gas Safety (Gas Supply) Regulation 38(1)(b)).
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General Housekeeping Procedures

Good housekeeping procedures, which shall include but not limited to the daily attention of the
following activities, should be established by the filling station management. The responsible
person shall check the housekeeping records and carry out an inspection for the following items
at daily intervals: -

a) The gas detection, LPG vehicle filling and fire fighting systems are under normal operation;

b) No visual damage to the extended fill-connection, above-ground pipework and fittings,
manhole covers of underground LPG storage tanks, valve pit and the associated
instrumentation such as gas detector heads, remote emergency shut-down buttons, etc.;

c¢) No visible damage to the dispensers, dispensing hoses, breakaway couplings and dispensing
nozzles;

d) Portable fire extinguishers for the filling station are kept in place and charged;

e) Warning signs are kept in a legible condition and in place;

f)  Price information board is kept in good condition for displaying the auto-LPG price;
g) Rain caps for the vent pipes of pressure relief valves remain in place;

h)  Any accumulation of flammable or combustible materials especially around the road tanker
unloading area, the storage tank area and the extended fill-connection, are removed;

i) Illumination is kept operational and effective especially at the filling point and around the
dispensing area;

j)  Vegetation (if any) which might become a fire hazard is kept short; and

k)  Drain covers and pit covers should be properly sealed in dispensing and road tanker bays.

Emergency Procedure

Filling station management should formulate an emergency plan with which the operating
personnel should be well conversant. This plan should contain instructions for emergency shut-
down of the installation, warnings to customers and other people in the installation surroundings,
call for assistance and use of fire-fighting equipment. The plan should be reviewed once a year.

A copy of updated site layout plan and schematic diagram of the LPG filling system shall be kept
on site for operation and emergency use.

In case of fire or serious leakage from the LPG filling facilities, the operators at the LPG filling
station should call FSD immediately by dialling 999.

Under safe conditions, the following measures should be carried out to prevent escalation of the
situation:

a) Shut off the LPG filling system by means of remote emergency shut-down buttons.
b)  Switch off the main switch of electrical installation.

c) Remove or extinguish all sources of ignition.

d) Activate the water spray system if it has not been automatically activated.

e)  Warn customers to switch off or not to start vehicle engines.

f)  Inform the gas supply company using the emergency phone number.
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g) Keep spectators at distance.
h)  Alert neighbours to the danger.

Regular drills on communication and procedures for different scenarios of LPG emergency cases
should be carried out to ensure relevant emergency procedures to be current, comprehensive and
effective and enable the station staff/management to familiarise with the emergency procedures.

For further details, refer to Code of Practice for Hong Kong LPG Industry, Module 7 — Operating
Procedures for Emergencies for LPG Compounds and Cylinder Stores.

Auto-LPG Quality

LPG supplied to LPG filling station shall comply with the Gas Safety (Gas Quality) Regulations and
meet the following specifications: -

a) consisting predominantly of butane and propane, and containing no harmful quantities of toxic
or nauseating substances;

b) containing no water, as ascertained by a visual examination of samples, at 15.6°C, taken from
the bottom of the containers;

c)  containing not more than 0.02% (by mass) total sulphur content, to be tested by the method
described in ANSI/ASTM D2784/ASTM D3246/EN 24260 or similar, after a stenching agent has
been added; and

d) having a distinctive, unpleasant and non-persistent smell (irrespective of suppliers).

The auto-LPG to be supplied at the station shall conform to the detailed specification in Appendix
G.

To facilitate monitoring of the compliance of Auto-LPG quality requirement, relevant documents
illustrating the gas quality, such as certificate of quality, for each shipment of LPG to be distributed
to the station should be submitted to Gas Standards Office as soon as the document is available.
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SECTION 9. PERIODIC INSPECTION & MAINTENANCE

General

The owner of an LPG installation shall have a duty to maintain and operate the installation in a
safe condition and shall employ a competent person to inspect the installation at intervals as
specified in Sections 9.3 and 9.5.

Activities such as construction, repair, maintenance, gas freeing of storage tanks and pipelines,
inspection, testing and revalidation of the LPG installations shall be undertaken by competent
persons.

Relevant tests on the LPG storage tanks and associated piping system (See Appendix H1 or H2) and
gas freeing of storage tanks and pipelines shall be supervised and certified by a competent person.

Tests and examinations for revalidation of tanks, dispensers, pipework and associated fittings,
etc., shall be carried out in accordance with the schedule in Appendix J. The schedule shall be
planned well ahead to ensure timely completion of works.

Persons engaged in maintenance work shall have access to maintenance manuals and operating
instructions and shall adhere to them accordingly.

No unauthorised person shall be permitted to gain access to LPG installations. A proper work
permit system incorporating formal procedures shall be instituted for cold work, hot work and
entry to bulk tanks.

Work permits shall be kept for 5 years as part of the maintenance records.

An annual inspection report (See Appendix |) on the safety conditions and housekeeping of the
LPG filling station shall be prepared by a competent person and submitted to the Gas Authority
for review.

Before re-commissioning, care shall be taken to ensure that all tanks, dispensers, equipment and
associated pipework/fittings (including electrical bonding) are properly reinstated and leak tested
satisfactorily.

All purging, testing and commissioning work shall be carried out by suitably trained and
competent persons.

Purging to be carried out before and after any test and examination of the LPG installation shall
be performed in accordance with the procedures and recommendations in Sections 7.9, 9.7 and
9.8.

Appropriate personal protective clothing and safety equipment including handheld/portable
flammable gas detectors shall be used by people involved with LPG work.

Fire service installations and equipment of the station shall be made available during purging,
testing and commissioning work.

Documentation and Records

A systematic routine maintenance plan shall be established by the owner of the station and be
documented. The plan should contain detailed instructions on what maintenance items are to
be carried out, the scope of works, the intervals at which, or the circumstance in which, such
works shall be carried out. It should also be reviewed and updated as necessary.
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9.2.3
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9.2.5

9.3

9.3.1

9.3.2

9.3.3

When preparing the plan, sufficient regards should be paid to the relevant standards employed,
the manufacturer’s recommendations and the history and conditions of individual equipment.

All test/maintenance records and certificates shall be kept by the owner for the service life of the
equipment or a period of 6 years.

The owner of the station shall submit a full set of test certificates as follows for tank revalidation
signed by a competent person to the Gas Authority for review:

a) hydraulic test report with minimum test pressure 1.5 times the maximum design pressure;
b) external visual inspection report (internal inspection where necessary);

) plate thickness ultrasonic test report;

d) magnetic particle test report for welding seams;

e) test and examination of the tank fittings including pressure gauges;

f) paint thickness test and holiday test report;
g) cathodic protection test report;

h) earthing impedence report;

i) electrical continuity test report;

i) test report for electrical isolation of insulation flange;

k) pressure relief valves pressure test certificates (if re-tested instead of replaced),
) tank pneumatic tightness test report; and

m) pipework hydraulic pressure test and pneumatic tightness test reports.

The owner of the station shall keep the following records at the station:

a) P&ID of the LPG system;

b) P&ID of the pneumatic system controlling safety devices; and

c) Station layout showing the locations of all gas detectors and remote emergency shut-down
buttons

The P&IDs and station layout should be at least of A4 size, and shall be displayed at the sales

office or control room for easy reference in case of emergencies.

The owner of the station shall submit the annual inspection report (See Appendix I) to the Gas
Authority within 4 weeks after the inspection.

Revalidation of LPG Storage Tank

Each LPG storage tank shall be revalidated once within the first 10 years and then every 5 years
thereafter (see Gas Safety (Gas Supply) Regulation 8(4)). A full set of test certificates as specified
in Clause 9.2.3 for tank revalidation signed by a competent person shall be submitted to the Gas
Authority for review.

For visual examination of LPG storage tanks, special attention shall be given to signs of corrosion,
deterioration, condition of tank supports and welded joints. Any defects shall be rectified prior
to re-commissioning of the LPG storage tanks (see Gas Safety (Gas Supply) Regulation 8(6)).

All check and excess flow valves associated with the LPG storage tank shall be
reconditioned/replaced and functional tested during revalidation.
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The pressure relief valves of the LPG storage tank shall be replaced with new or reconditioned/re-
tested units of appropriate set pressure and capacity every 5 years.

The LPG pump shall be inspected, tested or replaced at regular intervals as recommended by the
equipment manufacturer.

The hydrostatic pressure relief valves at the liquid sections should be replaced with new units of
appropriate set pressure and capacity every 10 years.

All LPG pipework whether it is new, modified or reinstated after disconnection shall be
hydraulically tested at 1.1 times the HPRV setting.Elements that could be damaged by the test
pressure shall be isolated and time shall be allowed for temperature stabilisation during pressure
testing.After the hydraulic test is completed, all isolated elements shall be properly installed and
the whole system shall be tested pneumatically at a minimum pressure of 1378 kPa (200 psig).

All exposed LPG pipework shall be subject to annual visual examination and leak test under
operating pressure using soap solution.

All underground LPG pipework shall be re-tested once within the first 10 years and then every 5
years thereafter in accordance with clause 9.3.7.

The test period for all hydraulic and pneumatic pressure tests shall be of a minimum of 30 minutes
after temperature stabilisation and there shall be no sign of pressure decay during this period.

A copy of test certificate signed by a competent person should be submitted to the Gas Authority
for review upon completion of the pressure tests as specified in clauses 9.3.7 to 9.3.9.

Test report on the pipework pressure tests (See Appendix H2) shall include the following:
a) name of contractor, and signature of the competent person who supervised the tests;
b) test date;

c) maximum working pressure;

d) test pressure, medium and duration;

e) testresults; and

f)  materials, rating and specification of pipework and fittings.

Test reports on the cathodic protection of LPG storage tank at intervals of 6 months shall be kept
by the owner of the LPG filling station. A record of these tests shall be kept for whole life of the
tank and made available to the Gas Authority for review upon request. (See Gas Safety (Gas
Supply) Regulation 12(2)).

The electrical and fire service installations of the filling station shall be regularly inspected and
tested by competent persons in compliance with the statutory regulations.

Maintenance

The owner of the LPG filling station shall maintain the station in a safe manner by carrying out
regular inspections and maintenance works of the LPG filling facilities at intervals not less than
that as recommended by the equipment manufacturer.

Maintenance and repair work shall be carried out by suitably trained and competent persons.

Routine maintenance schedule shall be planned in accordance with manufacturer instructions to
ensure safety and proper function of the system. The schedule may also depend on the individual
site conditions and past maintenance records.
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Site environment shall be maintained in good condition so that it is free of overgrown vegetation
and irrelevant materials. Overgrown weeds, long grass, deciduous shrubs / trees and any
combustible materials shall be removed from an area within 6 m of the extended fill connection
and manhole assembly of the LPG tank. Chemical weed killers or any other method which may
create a source of ignition shall not be used within these areas.

Identification labels, emergency instructions, warning signs and line diagrams shall be checked to
ensure that they are in place and legible.

Any work which is likely to create an ignition source shall not be permitted within a Zone 0 area
or a Zone 1 area and shall not be carried out in a Zone 2 area unless the area is subject to
continuous checking to ensure that it is gas-free.

Any pit associated with an underground LPG installation shall be checked for the presence of LPG
before commencement of any work in the pit.

A logbook detailing all maintenance and repair works that have been carried out shall be kept by
the owner for the service life of the installation or a period of at least 6 years.

The LPG pump and the associated control equipment shall be inspected and properly maintained
at regular intervals according to manufacturer’s instructions.

All other equipment and instrumentation such as pressure and contents gauges, etc. shall be
checked and maintained to ensure satisfactory condition and proper function in accordance with
manufacturer instructions at intervals not exceeding one year and replaced with new or
reconditioned units as necessary.

Tank chambers and valve chambers shall be checked for integrity and be properly maintained at
regular intervals to prevent ingress of water.

The dispenser and its components such as the metering unit, excess flow valve, breakaway
coupling, dispensing hose, nozzle, strainer and pipework shall be properly maintained at regular
intervals as recommended by the equipment manufacturer.

All connections, pipe joints, seals and associated fittings inside the dispenser cabinet, the
dispensing hose joints, breakaway coupling and dispensing nozzle shall be subject to visual
examination and leak test carried out by the competent person under operating pressure using
soap solution annually.

The dispensing hoses shall be replaced at an interval not more than 5 years. Permanent legible
tags or labels shall be affixed to the dispensing hoses to show the month/year of first installation.

All seals (e.g. mechanical seal, lip seal, O ring and seal ring) of the dispenser and dispensing nozzle
shall be replaced at regular intervals as recommended by the equipment manufacturer.

The mandatory road markings shall be checked to ensure they are in place and legible.

The earthing and bonding arrangement shall be checked and maintained at regular intervals to
ensure its proper function.

Each electrical equipment and cable connection shall be inspected and properly maintained to
ensure satisfactory condition in accordance with manufacturer instructions.

The fire service installations or equipment of the station shall be maintained in efficient working
order at all times and shall be inspected by a registered fire service installation contractor at least
once in every 12 months.

The remote emergency shut-down system including the buttons and valves shall be maintained
in efficient working order at all times and shall be tested annually.

The gas detection system shall be maintained in efficient working order at all times and shall be
inspected by a registered fire service installation contractor at least once in every 12 months. The
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9.5

951

9.5.2

9.6

9.7

9.7.1

battery for the gas detection system shall be checked and replaced if necessary. All the gas
detector heads shall be calibrated by relevant competent person/contractor to ensure
satisfactory condition and proper functioning in accordance with manufacturer instructions at
intervals not exceeding one year.

The bottom of each LPG storage tank shall be drained to remove any residual water or other
sediments at intervals not exceeding one year.

Annual Inspection

An LPG filling station shall be inspected annually by a competent person (Class 2) to ascertain
that the installation is maintained and operated in a safe manner and it complies with the
requirements of this Code of Practice at all times. The owner of the station shall submit an
annual inspection report (See Appendix I) to the Gas Authority within 4 weeks after the
inspection.

The owner of the LPG filling station shall carry out the necessary work as identified in the
inspection reports.

Alterations to LPG Filling Facilities

In accordance with regulation 4 of the Gas Safety (Gas Supply) Regulations, modifications of LPG
equipment in the station shall not be made without the approval from the Gas Authority.

Major alterations to an LPG filling station require construction and use approvals from the Gas
Authority using Form 104 and Form 105. In general, the following constitute major alterations:

a) Increase in storage capacity
b) Increase in quantity or capacity of equipment such as pumps or dispensers
c) Changes in the station layout that will affect safety distances

The list is not exhaustive, and the Gas Authority should be consulted if any changes are planned.
Even if no construction approval or approval of use is required, notification to the Gas Authority
should be made before any work can be carried out.

Purging LPG Tanks Out of Service

The procedure for purging LPG tanks out of service using inert gas is as follows:-

a) The bulk tank to be purged shall be properly isolated and blanked off from other tanks
and/or pipework using spades, blind flanges or locked valves.

b) Liquid LPG in a bulk tank shall be depleted as far as practicable through normal
consumption or decanted to a road tanker prior to purging.

c) Decanting can be via a pump, or by a compressor forcing vapour into one tank to drive the
liquid into another tank.

d) A flare stack with a permanent pilot and flame arrestor, located in a safe area, shall be
connected to a suitable vapour connection of the tank for flaring of the residual LPG
vapour.
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e)

f)

g)

h)

j)

k)

The Fire Services Communication Centre shall be notified prior to any flaring, and the flaring
process shall be attended to at all times during purging.

When the vapour pressure inside the tank drops off, inert gas (e.g. N2) can be introduced
into the top of the bulk tank to drive out the remaining LPG, which shall now come out
from the bottom drain connection. Continue flaring until the flame dies out (the
permanent pilot shall remain lit all the time).

Flame out at the flare stack does not indicate end point of purging. A combustible gas
detector shall be used to check to confirm the purging end point. The LEL of gas emerging
from the tank shall be less than 5%.

The competent person supervising the purging operation should be aware of any dead ends
or blind pockets, and use pressure and vent procedures to ensure that the gas mixture
throughout the whole tank is reasonably homogeneous. Venting using all available vents
should be done, and gas samples taken to confirm purging end point.

Once the bulk tank is at atmospheric pressure, the manhole cover may then be removed
and air be introduced into the tank.

No one shall enter into the tank until the internal atmosphere has been verified to be safe
(LPG level less than 5% of the lower explosive limit and oxygen level not less than 18%).
Detector probes shall be used to ensure that LPG is not present at the bottom of the tank
and oxygen level is adequate inside every part of the tank.

The gas free status of the tank shall be certified by a competent person. Certification by a
Competent Person Class 1 shall be required if gas freeing is for the purpose of hot work or
entry.

Water can be used as a medium for purging instead of inert gas. The procedure shall be the same
as per clause 9.7.1 except that water is introduced into the bottom of the bulk tank. However,
the following extra precautions should be taken with water purging:

a)

b)

c)

The tank must be adequately vented to avoid creating a vacuum when the water is
released.

The competent person supervising the purging process should be particularly aware of
dead ends or blind holes where gas pockets will be trapped. These will not be eliminated
by filling the tank with water, and pressure and vent method cannot be used for water
purging.

To minimise corrosion, the wet surface of the tank should be exposed to the air for as short
a time as possible.

Purging LPG Pipeline & Equipment Out of Service

The procedure for purging LPG pipeline and equipment out of service using inert gas is as follows:-

a)

b)

c)

The section of pipeline or equipment to be purged shall be properly isolated and blanked
off from the rest of the system using spades, blind flanges or locked valves.

LPG in the isolated pipeline section or equipment shall be depleted by flaring or venting. A
flare stack with a permanent pilot, located in a safe area, shall be connected to a suitable
tee point of the pipeline, preferable at the end, for flaring of the residual LPG.

The Fire Services Communication Centre shall be notified of any flaring, and the flaring
process shall be attended to at all times during purging.
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9.8.3

d)

f)

h)

When the vapour pressure inside the pipeline or equipment dies off, inert gas (e.g. N2) can
be introduced into a tee point at the other end of the pipeline or equipment to drive out
the remaining LPG. Continue flaring until the flame dies out (the permanent pilot shall
remain lit all the time).

Use pressure and vent method to drive out any LPG remaining in blind pockets and dead
legs.

Flame out at the flare stack does not indicate end point of purging. A combustible gas
detector shall be used to check to confirm the purging end point. The LEL of gas emerging
from all available vent points shall be less than 5%. Enough time shall be allowed for the
atmosphere inside the pipeline section or equipment to settle so that it reaches a
homogeneous state, and the samples takes are representative.

Once the pipeline section or equipment is at atmospheric pressure, it may then be opened
up for performance of work.

Direct venting of LPG or LPG/inert gas mixture to atmosphere shall be done in accordance
to clause 7.9.3 above.

Water may be used as a medium for purging instead of inert gas. This is particularly effective for
pipelines and equipment that are to be abandoned. The procedure shall be the same as 9.8.1.
However, particular attention should be paid to blind pockets and dead ends, ensuring that these
are adequately purged, as pressure and vent purging is not possible with water purging.

The gas freeing process shall be supervised by a competent person. If hot work is required on the
pipeline or equipment, gas free certification by a Competent Person Class 1 is required.

Note: No one shall carry out any hot work to LPG pipework or equipment until the atmosphere
inside the pipework or equipment and the surrounding atmosphere is verified to contain less than
5% LEL. In addition, the competent person supervising the hot work shall determine whether
additional requirements are necessary, e.g. continuous monitoring and ventilation during work.
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SECTION 10. FIRE SERVICE REQUIREMENTS

General

Building plans including the fire service installations should be submitted to the Building Authority
for approval under the Buildings Ordinance Cap.123. In case there is no building works and plans are
not submitted to the Building Authority, plans showing fire service installations should be submitted
to the Gas Authority. All fire service installations and equipment shall be designed and installed to
the standards acceptable to the Director of Fire Services and/or the Gas Authority.

Fire service installations and equipment shall be installed, maintained, repaired, inspected and tested
by registered fire service installations contractors of appropriate class.

Relevant requirements stipulated by the Gas Authority when and where required shall be complied
with.

All requirements in this Section are for general guidelines only. Detailed fire service requirements will
be formulated upon receipt of formal submission of building plans or referral from licensing
authority.

Dedicated LPG Filling Station

An automatic water spray system shall be provided to cover the surface area of the LPG dispensers
and the fill connection between the LPG road tanker and the underground LPG storage tank in
accordance with NFPA 15 or standards acceptable to the Director of Fire Services. Such system shall
be automatically actuated by gas detectors and/or fire detectors and shall also have a capability for
manual actuation.

A fire hose reel system shall be installed in accordance with the standards acceptable to the Director
of Fire Services.

A street fire hydrant shall be provided within 100 m from the station.

An LPG detection system shall be installed to give warning of the presence of leaked/spilt LPG with
detector heads installed not more than 150 mm above the adjacent ground (or dispensing island)
level at the following locations (but outside their respective Zone 1 hazardous zones):

a) near to each LPG dispenser;

b) near the above-ground service pump;

c) near to the extended fill-connection;

d) at the Environmental Sampling Unit (ESU) and

e) at strategic locations on the station boundary to ensure that escaping LPG will be detected
before reaching the outside of the station, taking into consideration the topography of the
site.

A direct link connection shall be provided for connecting all fire/gas detection systems and fire
suppression systems to the Fire Services Communication Centre or such other premises as may be
agreed with the Director of Fire Services.

One “Cat.2 DG” pictorial plate to be provided and firmly fixed on the external wall of the sales office.

Portable fire-fighting equipment of approved type shall be provided in the following scale:
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- 2x9 kg dry powder fire extinguisher for each LPG storage tank.
- 1x4.5 kg dry powder fire extinguisher for each LPG dispenser.

“LPG — HIGHLY FLAMMABLE” (=3 H5R - S5 128), “NO SMOKING — NO NAKED LIGHTS” (R ik {5 -
KA and “SWITCH — OFF ENGINE” (45 [#) signs in block letters and characters of not less
than 125 mm high and 15 mm strokes shall be provided at conspicuous locations to give warning to
customers.

“SWITCH — OFF ENGINE” ([ 5| %) signs of convenient dimensions shall be provided near
dispensing units to give warning to customers.

Other Building Fire Service Installations and Equipment formulated by the Fire Services Department
upon receiving building plans through Buildings Department shall be complied with.

“LPG FILLING STATION” (= H15 1155 signs in block letters and characters of not less than 150 mm
high and 20 mm strokes shall be provided in conspicuous locations within the station area.

No direct-fired cooking shall be permitted within the station boundary.

Petrol cum LPG Filling Station

An automatic water spray system shall be provided to cover the surface area of the LPG dispensers
and the filling connection between the LPG road tanker and the underground LPG tanks in
accordance with NFPA 15 or standards acceptable to the Director of Fire Services. Such system shall
be automatically actuated by gas detectors and/or fire detectors and shall also have a capability for
manual actuation.

A fire hose reel system shall be installed in accordance with the standards acceptable to the Director
of Fire Services.

A street fire hydrant shall be provided within 100 m from the station.

An LPG detection system shall be installed to give warning of the presence of leaked/spilt LPG with
detector heads installed not more than 150 mm above the adjacent ground (or dispensing island)
level at the following locations(but outside their respective Zone 1 hazardous zones):

a) nearto each LPG dispenser;

b) near the above-ground service pump;

c) near to the extended fill-connection;

d) atthe Environmental Sampling Unit (ESU) and

e) at strategic locations on the station boundary to ensure that escaping LPG will be detected
before reaching the outside of the station, taking into consideration the topography of the site.

A direct link connection shall be provided for connecting all fire/gas detection systems and fire
suppression systems to the Fire Services Communication Centre or such other premises as may be
agreed with the Director of Fire Services.

Portable fire-fighting equipment of approved type shall be provided in the following scale:
- 2x9 kg dry powder fire extinguisher for each LPG storage tank.
- 1x4.5 kg dry powder fire extinguisher for each LPG dispenser.

“LPG — HIGHLY FLAMMABLE” (=HE - =/E 5 78), “NO SMOKING — NO NAKED LIGHTS” (R f:mk fE -
KA and “SWITCH — OFF ENGINE” (15 %) signs in block letters and characters of not less
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10.3.11
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10.3.13

than 125 mm high and 15 mm strokes shall be provided at conspicuous locations to give warning to
customers.

“SWITCH - OFF ENGINE” (155 |2%) signs of convenient dimensions shall be provided near dispensing
units to give warning to customers.

Other Building Fire Service Installations and Equipment formulated by Fire Services Department upon
receiving building plans through Buildings Department shall be complied with.

Apart from the existing “Cat. 5 DG” pictorial plate, one “Cat.2 DG” pictorial plate shall be provided
and firmly fixed on the external wall of the sales office.

“PETROL-CUM-LPG FILLING STATION” (= g lsgish,/ fivHik) signs in block letters and characters
of not less than 150 mm high and 20 mm strokes shall be provided in conspicuous locations within
the co-existing station area.

No direct-fired cooking shall be permitted within the station boundary.

Other fire service requirements applicable to Petrol Filling Station shall be complied with.
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SECTION 11. INCIDENT REPORTING AND INVESTIGATION

General

An accident in which there is significant damage to LPG installation, or loss of containment of LPG
within the station, is considered as a “major gas emergency”.

All LPG incidents shall be rectified by suitably trained and competent persons as soon as
practicable.

The causes of the incidents shall be investigated thoroughly and preventive measures shall be
implemented to avoid recurrence of similar incidents.

The owner or gas supply company of the station shall keep a record of the preliminary and detailed
incident report and retain the record for not less than 2 years after the reports are made.

For further details, refer to Code of Practice for Hong Kong LPG Industry, Module 7 — Operating
Procedures for Emergencies for LPG Compounds and Cylinder Stores.

Reporting of LPG Incidents

Any major gas emergency and any of the following LPG incidents that occur within the station
shall be notified to the Gas Authority within one hour through telephone call or instant messaging
after the incident occurs:-

a) Significant damage to or loss of containment from a LPG road tanker;
b) Loss of containment in not more than one hour of not less than 250 kg of flammable liquids;

c) Leakage of LPG that has reached 40% LEL concentration anywhere within the station no
matter whether the water spray system has been activated or not;

d)  Fire or explosion of any magnitude;

e) Injury of customers or station staff due to inhalation or combustion of LPG;
f)  Vehicle drive-away with LPG leakage and without leakage;

g) Damage to LPG equipment that caused it failed to operate;

h) Interruption of LPG supply;

i) Other incidents that have attracted media attention.

For all LPG incidents, including but not limited to those listed in clause 11.2.1 above, a preliminary
written incident report with the following information shall be submitted to the Gas Authority
within two (2) working days after the incident occurs:-

a) the date and time of the incident;

b) the location of the incident;

c) summary of the incident;

d) the suspected/preliminary cause of the incident;

e) the identification number of the gas detectors which were activated during the incidents;

f)  the extent of the damage of the concerned equipment or parts;
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11.2.3

g)
h)
i)
i)

the licence number of the LPG vehicle involved and contact details of the driver;
the time when maintenance/emergency personnel arrived at the place of the incident;
the action taken by such personnel to deal with the incident; and

the rectification time for the incident and service restoration time.

Following the preliminary incident report, a detailed incident report with the following
information in addition to the items in clause 11.2.2 shall be submitted to the Gas Authority not
later than seven (7) working days after the incident occurs:-

a)
b)
c)
d)
e)

f)

the extent of the damage of the concerned equipment or parts;

the date and time of despatch of personnel to deal with the incident;
the time when such personnel arrived at the place of the incident;
the actions taken by such personnel to deal with the incident;

the causes of the incident; and

the proposed measures to prevent recurrence of similar incident.
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APPENDIX A  RELEVANT SECTIONS IN RELATION TO THE GAS SAFETY (GAS SUPPLY)
REGULATIONS&THE GAS SAFETY (GAS QUALITY) REGULATIONS

Gas Safety (Gas Supply) Regulations Relevant Sections
Sections in Quoted in Code
Code

Reg. 2: Interpretation - -

Part Il: Construction and use of notifiable gas installations 3.1,9.6 3.1.1,9.6
(Reg.3-6)
Part IIA: Safety and Inspection of Notifiable Gas 3.4 3.4
Installations (Reg. 6A — 6C)
Reg. 7: Only approved containers may be used to contain 3.2 3.2
LPG
Reg. 8: Examinations and inspections to be carried out on 7,9 9.3.1,9.3.2

cylinders and tanks

Reg. 10: Filling capacity of tanks and cylinders 5.2.19, 8.3 5.2.19

Reg. 11: Requirements for LPG storage installations 5 -

Reg. 12: Requirements for tanks 54,6.2.1,6.2.2, | 5.4.2,5.4.3,
6.3,9.3 9.3.13

Reg. 15: Application 2 -

Reg. 16: Only competent persons to carry out workonorin | 6,7,8,9,11 -
relation to gas pipes

Reg. 17: General safety requirements for gas pipes 5.11 5.11

Reg. 18: Enclosed gas pipes - -

Reg. 19: Protection of premises - -

Reg. 20: Pressure tests on gas pipes, etc. 7.4 7.4.1,74.8

Reg. 21: General safety requirements for pressure- - -
regulating installations

Reg. 22: Location of Pressure-regulating installations - -

Reg. 23: Purging, etc. of gas pipes 7.9,9.8 -
Reg. 38: Certain equipment to be carried on gas vehicle 8.3.5 (k) 8.3.5 (k)
Reg. 39: Only competent persons to be employed on gas 8.3.1 8.3.1

vehicle
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Reg. 40: Safety device to be used when LPG is discharged 5.6.6 5.6.6
from road tanker
Gas Safety (Gas Quality) Regulations Relevant Sections
Sections in Quoted in Code
Code
Gas Safety (Gas Quality) Regulations 8.6.1 8.6.1




APPENDIX B TYPICAL DESIGN FOR LPG TRAP

Sample Calculation of LPG Trap

SOLID COVER
EDGE SEALED AGAINST
GRATED COVER / INGRESS OF LPG

LT HATIATIIT T [ ]

TO SEWAGE SYSTEM

MAX LEVEL OF —
LIQUID LPG -

MAX LEVEL OF WATER

h2

h1 is the required depth of the weir to prevent passage of liquid LPG through the trap to the sewage
system. It is calculated based on that if h, is filled with water up to the bottom of the outfall pipe

and h, is filled to grade with liquid LPG, the water in h, can balance the LPG in h; and thus in a no
flow position.

h, xS.G. of water = h, x S.G. of LPG
h, = h, xS.G. of water/S.G. of LPG

Notes on Calculation:

(1) The foregoing does not account for additional head of LPG above grade. Assuming a liquid
spill, the height of the assumed layer above grade shall be added to the above calculation.

(2) S.G. = Specific Gravity




APPENDIX C

Schematic Diagram for LPG Filling Station
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Excess Flow
Valve
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APPENDIX D

Typical Layout of LPG Filling Station

K “™SEENOTE 3
PETROL TANK VENT

; _ J . R
5 ([ J=— >15m ~ZPODISPENSER ([ = >1sm 7 LG DISPENSER

>76m
— RADIATION WALL
. - LPG A/G PUMP EXTENDED LPG
LIQUID FUEL TANK b e
O R'E%TEUHLL : SALES OFFICE _ i O /_-/D T FILL CONNECTION
CONNECTIONS ” R ! S IR b ' . ,
; il - / LPG TANKS « /
| i / 3 B
O o WOTE D e ey 22
- LQUIB FUEL FANKS = = >3m i /
P T i W
A i i / -
| | e
-l = >76m

Dy
FUEL DISPENSER FUEL DISPENSER™ IE
“ =
>41m \ g
%..‘ T %,.‘ SEENOTET%”,‘
i ® o ® Y ®
RUN -IN i T ! E RUN - OUT
SITE BOUNDARY

NOTE 1: > 1.5m |[F BOUNDARY NOT ADJACENT TO FOOTPATH, OTHERWISE 4.1m
NOTE 2: > 6m IF FILL CONNECTION ON LIQUID FUEL TANK MANHOLE, OTHERWISE 3m

NOTE 3: > 3m TO LPG TANK MANHOLE ASSEMBLY, LPG TANK EXTENDED FILL CONNECTION,
LPG A/G PUMP, LPG DISPENSER & FILL CONNECTION OF LPG VEHICLE



APPENDIX E

LPG Dispenser

Breakaway
Coupling

/ Nozzle

Computer
Isolating
valve I
L
v Excess flow
Meter valve
Vapour
Separator
« Ground
| v
Breakable glass rod to '\ \:3
trigger automatic Pneumatic controlled
shutdown of LPG L . shut-off valve
supply when sheared * *
upon Impact
LPG liquid LPG vapour
inlet from return to LPG

LPG storage storage tank



APPENDIX F

Hazardous Zone Classification for LPG Dispenser Installation

1500

HAZARDOUS ZONE WITHIN AND
AROUND DISPEMSER
AS SPECIFIED BY MANUFACTURER

HOSE REACH (NOM, 3.6m)
REFER TO CLAUSE 5,88

TEMPORARY ZOME 1

i HOSE ANCHOR POINT

E {ONLY EXISTS AS FILLING NOZZLE
1S DISCONNECTED FROM THE
FILLING COUPLING)

POSITION OF HOSE EMD MOZZLE { FILELING CONNECTION
THIS CAN BE ANYWHERE WITHIN THE OUTER LIMIT

— /

HOSE REACH (NOM. 3.6m)
REFER TO CLAUSE 5,88



APPENDIX G

AUTO-LPG SPECIFICATION

The auto-LPG to be supplied at the stations shall comply with the Gas Safety (Gas Quality)
Regulations and the following requirements:

Properties Minimum Maximum Test method recommendation
Composition (mol.%) ASTM D2163

Propane + Propylene 20 30

Butane + Butylene 70 80
Copper corrosion (1 hour at - Class 1 ISO 6251 / ASTM D1838

40°C) rating

Total sulphur content by mass - 0.02% EN 24260/ ASTM D3246
Hydrogen sulphide Passed ISO 8819 / ASTM D2420
Evaporation residue by mass - 0.01% NF M 41-015 /1P 427
Dienes content as 1,3-butadiene - 0.5 ISO 7941 / ASTM D2163
(mol.%)

Vapour pressure, absolute at - 1550 ISO 4256 / ASTM D2598
40°C (kPa)

Octane number (Motor method) 90 - ASTM D2598



APPENDIX H1

Testing and Examination of LPG Tank
under Regulation 8 of Gas Safety (Gas Supply) Regulations, Cap. 51

GasSO Ref. :

To: The Gas Authority

Address of Notifiable Gas Installation :

Mode of Storage, Serial No., Water Capacity & Tank Design Code :

Date of Installation & Last Revalidation :

| certify that the above tank has satisfactorily been tested and examined under my supervision in accordance with
the Gas Standards Office’s requirements in order to comply with Regulation 8 of the Gas Safety (Gas Supply)
Regulations and it is suitable for LPG service :-

Attached Document
Test / Examination Test Date(s) Reference No. Tested by Remarks

Full visual examination &
hydraulic test

Ultrasonic thickness test

Magnetic particle test

Paint thickness &
holiday tests

Testing & examination of
tank fittings

Cathodic protection test

Electrical continuity test

Certified by

Competent Person :
Company Chop : Signature :
Company Name : Date :

EMSD/GS0O/106




APPENDIX H2

To:

Testing and Examination of LPG Pipes

under Part V of Gas Safety (Gas Supply) Requlations, Cap. 51

The Gas Authority

Address of Notifiable Gas Installation :

GasSO Ref. :

| certify that all liquefied petroleum gas pipework installed at the above premises is constructed of suitable
materials and has been tested/examined in accordance with the Gas Standards Office’s requirements. All
pipework has been adequately protected against corrosion in accordance with the specifications. The

test/examination was carried out by of
on
Details of pipework materials and tests are as follows :-
All High Pressure
Vapour Lines before | All Medium All Low
All liquid Primary Regulating Pressure Pressure
Section of Pipework Lines System Vapour Lines Vapour Lines

Pipeline specification

Fitting specification

Valve material and
rating

Testing medium

Working pressure (kPa)

Test pressure (kPa)

Duration of test (Hr)

Pressure setting of
Hydrostatic Pressure
Relief Valve (kPa)

N/A

N/A

N/A

Remarks :

Company Chop :

Company Name :

Pressure drop observed? Yes/No.
If "Yes', please specify causes and remedial actions :

Certified by
Competent Person :

Date :

Signature :

EMSD/GS0/108




APPENDIX |

THE GOVERNMENT OF THE HONG KONG

SPECIAL ADMINISTRATIVE REGION
FORM 109A

GAS SAFETY (GAS SUPPLY) REGULATIONS (Chapter 51)
ANNUAL INSPECTION REPORT OF LPG FILLING STATION

To : The Gas Authority

Section | - Particulars of LPG Installation

| GasSO Ref: GSO/GPS/S/

Location

Owner

Gas Supply Company

Maintenance Contractor

Type of Installation

LPG Dedicated Filling Station/ LPG cum Petrol Filling Station *

Storage Quantity X kL

Section Ila - Inspection Checklist

A |Site Condition E |Pipework/Equipment

1 |Structures/fitments* within safety distance 1 |Condition of pipework/valves/ gauges/fittings*

2 |Condition of fence/boundary walls/gates* 2 |ldentification markings of pipework/valves/ fittings*

3 |Condition of catchment pits/drains/gully covers* 3 |ldentification and functional markings of main control valve

4 | Type and number of certified unexpired fire 4 |Visual examination and leak test of pipes and fittings
extinguishers

5 |Condition of warning signs/emergency notices* 5 |All HPRV within valid period
Others 6 |Others

B |Housekeeping F |Bulk Tanks & Tanker Bay

1 |General condition of the filling station

Condition of valve turrets

Visual examination and leak test of pipes and fittings inside
turret

C |Record of Maintenance

Provision of rain caps, valve manifold chamber covers, etc.

1 |General maintenance records

Condition of PRVs and vent pipes

2 |Insulation test of LPG pump motor

Condition of earthing/bonding connection*

and equipment — Form FS251

(The last test date: )
3 |Emergency shut-down system test 6 |Date of tank revalidation
(The last test date: )
4 |Periodic inspection and test of fire service installations 7 |Record of cathodic protection test

and lightning protection

(The last test date: )
5 |Gas detection system test 8 |Date of drain of tank bottom
(The last test date: )
6 |Periodic test of fixed electrical installation-Form WR2 9 |Others
(The last test date: )
7 |Content/Pressure gauge/switch test G |LPG Dispenser and associated equipment
(The last test date: )
8 |Test of earthing/bonding connection, insulation joints 1 |General condition of dispenser, dispensing hose, breakaway

coupling and nozzle

(The last test date: )

9 |Pressure testing of underground pipework 2 |Visual examination and leak test of internal pipes and fittings of
(The last test date: ) dispenser

10 |Others 3 |Visual examination and leak test of dispensing hose joint and

breakaway coupling

D |Alteration, Separation Distance and Crash Barriers 4 |Visual examination and leak test of dispensing nozzle
1 |Alteration 5 |Protective shearing device
2 |Maintenance of separation distance 6 |Support of dispensing hose
3 |Maintenance of crash barriers 7 |Others
4 |Others
Note: (X ) cross if equipment is unsafe/in adverse condition; (v tick if satisfactory; (NA ) if not applicable; * delete as appropriate;

(0O ) if Owner has not made the maintenance record available for inspection;
(D) Information to be provided in Section Ilb — Maintenance Record Summary.

EMSD/GSO/109A (10/20)




H [LPG Submersible Pump

Fire Service Installations and Equipment

1 |Operation condition, sound and vibration

General condition of fire service installations and equipment

2 |Others

Others

I [Accumulation of Gas and Water

Gas Detection System

1 |Underground tank concrete chamber, valve turret and
valve manifold chamber

General condition of gas detection system

2 |Void space underneath the dispenser

Others

3 |Drain and pit

4 |Others

Electrical and Instrumentation Installation

Appropriate electrical equipment in classified zones

J |Emergency Shut Down System

Others

1 |General condition of emergency shut-down button and

valve

2 |Others

Remarks/Other |

nformation

(See Section Ilb)

Section Ilb - Maintenance Record Summary

For lItem F6-Date of Tank Revalidation, F7-Record of Cathodic Protection Test & F8-Date of Drain of Bottom

Tank Tank Tank PRV Overdue for Date of Remarks
Serial no. Last test date Manufactured revalidation Last Drain of
(dd/mmlyyyy) date/re-test date* (Yes/No) Tank Bottom
(dd//mml/yyyy) (dd/mmlyyyy)
Tank U/G tank Cathodic | U/G tank Cathodic Comply with Remarks
Serial no. protection system | protection system statutory
Last test date second requirements
(dd/mmlyyyy) Last test date (Yes/No)
(dd/mml/yyyy)
For Item N-Remarks/Other Information
Note: (X ) cross if equipment is unsafe/in adverse condition; ('v") tick if satisfactory; (NA ) if not applicable; * delete as appropriate;

(O ) if Owner has not made the maintenance record available for inspection;
(D Information to be provided in Section Ilb — Maintenance Record Summary.

EMSD/GSO/109A (10/20)




Section 11l - Recommendations and Remedial Work

(A) Recommendations by Competent Person (B) Remedial work done by Owner
Checklist Description Tick if Planned Completion
Item P Completed Date

Overall 1. 1 am of the opinion that at the time of inspection the general condition of the] Remark: The owner of LPG Installation

Comments | LPG installation was/ was not* satisfactory. should inform the Gas
Standards Office in writing

2 1 recommend upon completion of the

remedial work.

Note: Please use additional sheets if necessary.

Section IV - Declaration

(A) Competent Person

This is to certify that the above installation was inspected on by
(Date)

of
(Competent Person) (Company Name)

and the foregoing is a correct report of the results of the inspection.

Signature : Company Chop :

(B) Owner

I/We hereby submit an inspection report of the above installation in accordance with Regulation 6C of Part 11A of the
Gas Safety (Gas Supply) Regulations, Cap. 51.

Date of Submission : Signature :

(Name: )

Contact Telephone No.:

Explanatory Notes:

1. This report is to be used for annual inspection of LPG installation referred to in paragraph (f) of ‘notifiable gas installation’
interpretation, as stated under Part | Section 2 of the Gas Safety Ordinance, Chapter 51.

2. The owner shall employ a competent person to inspect the LPG installation annually. The competent person should complete
appropriate Sections I, 11, I11(A) & IV(A) of the report and the owner should complete Sections 111(B) & 1V(B) of the report. The
report shall be kept by the owner for the service life of the installation.

3. The owner shall submit a copy of the report to Gas Standards Office, Electrical & Mechanical Services Department, 3Kai Shing
Street, Kowloon, Hong Kong by mail or by fax (2576 5945) within 4 weeks after the inspection.

4. The owner shall carry out the necessary remedial work on the LPG installation as recommended in the inspection report.

5. Failure to comply with the requirements of inspection by a competent person and/or the requirement of submission of inspection
report is an offence and the owner is liable on conviction to a fine of $5,000.

EMSD/GSO/109A (10/20)



APPENDIX J SUMMARY OF TESTS, EXAMINATIONS AND INSPECTIONS

Particular Frequency of Test/Examination/ Examination/Test/ Reference
Inspection Inspection performed
Underground/ i) At least once in the first 10- e Visual internal & external | 9.3.1,
mounded tank year period following initial examinations 9.3.2
use, and e  Hydraulic test 7.3.2
ii) After expiration of the period e Ultrasonic thickness test | 7.3.1
referred to in paragraph (i), in | ¢  Magnetic particle test 73.1
the 5-year period immediately | ¢  Ppaint thickness test 6.2.1,7.3.1
preceding continued use. e Holiday test 6.2.1,7.3.1
(Note: this 5-year period shall be
counted from the date of the last
test. If various tests are carried
out on different dates, this is
taken to be the date of
certification by the Competent
Person)
Tank bottom Annually e Draining of tank bottom | 9.4.22
Dispenser Annually e Leak Test 9.4.13
Pressure relief valve | 5 years e Replaced/reconditioned 9.34
(Note: this 5-year period shall be
counted from the date of
installation of PRV if the
installation date is within 2 years
of the manufacture date;
otherwise the 5-year period shall
be counted from the PRV
manufacture date)
Cathodic protection 6 months e Functional test and 9.3.13
system inspection
Exposed pipework Annually e Visual/leak test 9.3.8
Underground i) At least once in the first 10- e Hydraulic test and 9.3.9
pipework year period following initial pneumatic test
use, and
ii) After expiration of the period
referred to in paragraph (i), in
the 5-year period immediately
preceding continued use.
Hydrostatic pressure | 10 years e Replaced 9.3.6
relief valve (Note: this 10-year period shall be
counted from the date of
installation of HPRV if the
installation date is within 2 years
of the manufacture date;
otherwise the 10-year period shall
be counted from the HPRV
manufacture date)
LPG installation Annually e Inspection of site, 9.5.1
equipment and
maintenance records
Remote Emergency Annually e Testing of remote shut- 9.4.20
Shut-down System down system
Gas Detection Annually e Testing and calibration of | 9.4.21
System gas detection system
Electrical and Fire Annually e Inspection, testing and 9.3.14

Service Installations
and Equipment

maintenance of
installations and
equipment
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