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1 Overview

1.1 Introduction

This Code of Practice is adopted pursuant to the Nova Scotia Energy Resources
Conservation Act, s. 29 (NS ERCA), the Pipeline Act s.44 (NS PA), and the Gas Plant
Facility Regulations. Pursuant to Section 12 of the NS ECRA and Section 40 of the NS
PA, the Governor’s Council approves the delegation by the Energy Board to the Utility
and Review Board (Board) of the powers, duties or authorities conferred or imposed upon
the Energy Board under the Acts to administer and enforce the Gas Plant Facility
Regulations.

The Gas Plant Facility Regulations incorporate by reference CSA Z2276-01, whichisthe
current version (2001) of the CSA Liquefied Natural Gas standard. This Code of Practice
provides requirements and guidance for the design, construction, operation and
abandonment of land-based liquefied natural gas (LNG) plants and the associated jetty
and marine terminal as defined under section 1.5. It is intended to supplement both the
requirements in the Gas Plant Facility Regulations and CSA Z276-01. A central purpose
in the application of the Code of Practice is the protection of the public through the
appropriate design, construction, operation, and abandonment of LNG facilities.
Whenever the Code of Practice mentions safety, it is addressing public safety, for which
the Board has a specific role to look after that public interest. Some of the information
required by this Code of Practice may also be required to meet other regulatory
requirements, such as an Environmental Screening under the Canadian Environmental
Assessment Act (CEAA).

1.2 Applicability and Scope

The Gas Plant Facility Regulations cover al gas plant facilities; however the scope of this
Code of Practiceis limited to LNG facilities.

CSA Z276-01 encompasses al parts of aland-based LNG facility including the storage
containers, systems that condition, liquefy or vaporize natural gas, and structures integral
to the transfer of fluids between storage containers and points of receipt or shipment by
pipeline, tank car, tank vehicle or marine vessel. This includes the transfer piping
beginning with the connection of the marine unloading arms to the LNG tanker piping.
Support facilities covered by CSA Z276-01 are also encompassed including emergency
systems. The Code of Practice is intended to be applied with reference to other relevant
standards and practices referenced herein. Any reference in the regulation or this Code of
Practice to a code or standard is and is deemed to be a reference to the latest version of
the code or standard unless the version is specifically referenced.

The applicability and scope of the specifications within this Code of Practice correspond
generaly to that of the CSA Z276-01. However, direction and guidance are also provided
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by this Code of Practice outside of that standard, where it is relevant to good practice
related to liquefied natural gas plants and risk management.

This Code of Practice appliesto all components of land-based liquefied natural gas plants
and the associated jetties and marine terminals. The scope includes peak-shaving units
and transfer piping to and from marine terminals.

This Code of Practice covers LNG as well as any hydrocarbons contained in, extracted
from, and used in processing of LNG at the facility, which may include natural gas,
methane, natural gas liquids (ethane, propane, and butane), flammable refrigerants and
any other flammable or toxic materials.

The Code of Practice does not apply to:

a. Offshore liquefied natural gas facilities;
b. Liquefied natural gas marine transport vessels,
c. Liquefied natural gas dispensing facilities for motor vehicles or other uses.

Where any requirements of this Code of Practice are at variance with the requirements of
other standards or codes incorporated by reference into this Code of Practice, the
requirements of this Code of Practice take precedence, including requirements in CSA
Z276-01.

As this Code of Practice has a primary focus on the safety of LNG plants, the critical
components for safety are provided as separate sections addressing safety and safety
equipment specifically. Other sections prescribe or define good industry practices that
also contribute to the safety of LNG facilities.

This Code of Practice appliesto liquefied natural gas facility permitting and licencing. A
permit to begin construction is required to build an LNG facility. A license to operate is
also required before liquefied natural gas can be produced or transferred at the facility.
An operator must apply to the Board for the approvals to construct and operate the
facility. Also, an operator must apply to the Board for approval to suspend or discontinue
an LNG facility operation or to dismantle an LNG facility.

The Code of Practice identifies minimum standards for design, construction, operation
and abandonment of LNG facilities. It also defines the information that must be
submitted with any application to the Board for approvals to construct, operate or
abandon LNG facilities. Direction and non-prescriptive guidance are provided for an
operator in the safe development and operation of its facilities.

As acknowledged in Section 3.1 of CSA Z276-01, new concepts in the production,
storage, and use of LNG are still evolving, and advancements in engineering and
improvements in equipment may result in LNG facility design, equipment fabrication
methods, and operating practices that differ from this Code of Practice. However, such
changes or improvements may provide desirable safety and operational aspects that meet
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the intent of this Code of Practice. Therefore, notwithstanding requirements of this Code
of Practice and CSA Z276-01, operators may apply to the Board for a variance from the
requirements listed herein, if the application is supported by an assessment that
demonstrates equal or greater safety. The application must include a rationale and
reasoning for the variance prepared by a qualified person. Such deviations may be
accepted after the Board has made a thorough investigation of all factors and comes to
the conclusion, based on sound experience and engineering judgment, that the proposed
deviation meets the intent of this Code of Practice.

1.3 Organization of Code of Practice

Section 3 of this Code of Practice provides the requirements for management and
oversight of an LNG facility project, centered on requirements for obtaining a permit to
construct and a licence to operate. It requires the implementation of a process safety
management (PSM) system to manage activities throughout all phases of the project. The
elements and specific requirements of a process safety management system are
summarized in Appendix A. Section 3 defines which elements and requirements of the
PSM system are required during design, construction, operation and abandonment. These
requirements are presented first to emphasize the importance of early planning and
thorough evaluation to meet the Code of Practice requirements as well as those for
environmental assessment. Early incorporation of all requirements in planning can assist
in the approval process.

The organization of the Code of Practice is similar to that of CSA Z276-01, particularly
Section 4.0 Facilities and Equipment. However, the structure has been expanded and
modified to follow the sequence of an LNG project through the phases of a project. The
information is organized into subsections for major components or process and support
system areas.

1.4 Relationship of the Code of Practice to Other Acts and
Regulations

Other acts and related regulations also apply to the design, construction, operation and
abandonment of LNG facilities. Some requirements or guidelines provided in this Code
of Practice may also serve to meet requirements of other legislation. Legislation most
relevant to land-based liquefied natural gas facilitiesis listed below under the Department
with authority to enforce the legislation.

Nova Scotia Department of Environment and Labour

Environment Act, 1994-95, c.1, s.1.
Environmental Assessment Regulations
Activities Designation Regulations
Approvals Procedure Regulations
Emergency Spill Regulations
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This Act provides for environmental assessment of a storage facility asa Class |
undertaking. Approvals are also required for various activities related to storage facilities,
which may include water supply wells, solid waste management, on-site sewage disposal
systems and watercourse crossings.

The Emergency Spill Regulations would apply to leaks or spills of hydrocarbors. The
regulations provide reporting requirements, address training for emergency responders,
and provide for emergency orders and powers in the event of a spill.

Occupational Health and Safety Act, 1996, c.7, s. 1.
Occupational Safety General Regulations

The Department of Environment and Labour is responsible for worker safety inside LNG
plants. The regulation provides requirements for the health and safety of persons at the
workplace, including LNG Facilities. The Act is founded on the Internal Responsibility
System for which all those associated with the workplace share responsibility for health
and safety. This Act does not include requirements for public safety. For these issues the
user isreferred to CSA Z276-01 and this Code of Practice.

Nova Scotia Department of Energy

Pipeline Act, 1989, R.S.,c. 345, s. 1.
Pipeline Regulations

This Act regulates the transmission of oil and gas. It is relevant to the approvals for the
design and operation of pipelines connecting to an LNG facility outside the defined
physical scope.

Transport Canada

Marine Transport Security Act, SOR/2004-144
Part 3: Marine Facilities

This Act regulates various aspects of security at marine facilities including a requirement
to perform security assessments and develop a security plan for the entire LNG terminal.

Note that thisis not intended as a complete list of acts and regulations that may apply to
various aspects of approval or operation of a storage facility or related components. For
instance, there are other Transport Canada requirements for marine facilities. It is the
responsibility of the operator to meet all regulatory requirements.

15 Definitions

Definitions provided in the Gas Plant Facility Regulations (GPFR), as well as the
definitions in CSA Z276-01 apply to this Code of Practice. Where thereisa conflict in
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the definitions between the Code of Practice and CSA Z276-01, those of the Code of
Practice shall apply.

a

Abandon means permanently remove a gas plant facility from service pursuant to
Section 23 of the GPFR or to declare it abandoned by the owner, operator, person
responsible, inspector or the Board.

Acts means the Energy Resources Conservation Act and the Pipeline Act and
includes regulations made pursuant to the Acts.

Administrator means a person designated by the Minister pursuant to Section 4
of the GPFR and includes an acting administrator.

Application means an application made to the Board pursuant to the GPFR and
includes an application:

i. for apermit or licence,
ii. to change, modify or expand the activity that is the subject of a permit or
licence,
iii. toamend aterm or condition of, add aterm or condition to or delete aterm
or condition from a permit or licence,
iv. torenew apermit or licence.

Audit means a systematic review that verifies conformance with established
guidelines and standards and employs a well defined review process to ensure
consistency and to allow the auditor to reach defensible conclusions.

Board means the Nova Scotia Utility and Review Board.

Block valve means a valve placed on a pipeline system so as to isolate sections of
pipeline during maintenance or in the event of leaks or failures.

Cathodic protection means an electrochemical, anticorrosion technique for the
protection of metal structures such as pipelines, tanks and buildings, whereby
electric currents are induced to offset the current associated with metal corrosion.

CSA z276-01 means Canadian Standards Association standard Z276 Liquefied
Natural Gas (LNG) — Production, Storage and Handling, as amended.

Code of Practice means a guideline prepared or adopted by the Minister or
Administrator and, with respect to a LNG plant, means the Nova Scotia Code of
Practice for LNG Plants, as amended.

Construct or Construction means building or field fabricating and generally

starts with the laying of equipment and building foundations including driving of
piles or other work necessary to lay the foundations.
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Deflagration means a combustion mechanism caused by the reaction of a mixture
of areducing material such as a combustible gas and an oxidizer such as air or
oxygen that transmits energy in the form of heat to the unreacted medium, this
results in the expansion of reaction products and subsequent compression waves
that propagate at speeds usually less than the speed of sound and up to 300 m/sin
gaseous materials.

ESD means emergency shutdown, which may be achieved by remote or manual
operation of valves.

FEED means the front-end engineering design, which is the process design of a
facility.

Fees include(s) amounts payable to the Board

i. upon application for a permit or licence,

ii. for renewal, amendment, suspension, expansion, consolidation, transfer,
assignment, cancellation, reinstatement or abandonment of a permit or
licence, and

iii. for the purpose of recovering al or part of such direct and indirect expenses
as the Board determines to be attributable to its responsibilities under the
Acts or the GPFR.

Fluid includes natural gas, natural gas liquids or liquefied natural gas.

Fractionation plant means a plant that separates fluid into its constituted
elements.

Gas means raw gas, including coal gas or any constituent of raw gas or
marketable gas, including, but not limited to, condensate, propane, butane and
ethane.

Gas plant facility means a plant used for processing, extracting or converting a
fluid, including all structures located within the boundaries of the plant, such as
compressors and other structures integral to the transfer of a fluid, and includes all
of the following:

i. abattery processing plant,
ii. agas processing plant,
iii. afractionation plant,
iv. aliquefied natural gas plant,
v. astraddle plant.

Hydrocarbon means an organic compound containing carbon and hydrogen and
includes oil and natural gas.
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Incident means an unusual or unexpected occurrence that resultsin, or hasthe
potential to result in,

i. seriousinjury to a person,
il. significant damage to property,
iii. adverse environmental impact, or
iv. amgor interruption of process operations.

A more detailed discussion of an incident is provided in Appendix A, section 8.

V.

bb.

CC.

dad.

Individual occupancy is defined as the percentage of an individual’s normal
working day spent in a building.

Inspection means the process of physically examining a gas plant facility.

Licence means a licence issued pursuant to the Acts or the GPFR to operate a gas
plant facility.

Liquefied natural gas means afluid in aliquid state that is composed
predominantly of methane and can contain minor quantities of ethane, propane,
nitrogen or other components found in natural gas.

Liquefied natural gas plant or LNG plant means a plant the components of
which are used to store liquefied natural gas and may also include a plant that
conditions, liquefies, transfers or vaporizes liquefied natural gas.

Marketable gas means a mixture mainly of methane originating from raw gas, if
necessary through the processing of the raw gas for the removal or partial removal
of some constituents, that meets specifications for use as a domestic, commercial
or industrial fuel or as an industrial raw material.

Minister means the Minister of Energy.

LNG means liquefied natural gas which is predominately liquefied methane
containing lesser amounts of other hydrocarbon and non-flammable components
and that are liquid at storage pressures and temperatures.

LNG project means al phases of the location, selection, design, construction,
operation/maintenance, closure and abandonment of a liquefied natural gas
facility.

LPG means liquefied petroleum gas, which is predominately a mixture of

hydrocarbon molecules comprised of 3 and 4 carbon atoms that are liquid at
storage pressures and temperatures.
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ff.

g9.

hh.

iI-
Kk.

mm.

nn.

00.

pp.

qa.

Ir.

Maximum allowable working pressure (MAWP) means the maximum gauge
pressure permitted at the top of completed equipment, a container, or avessel in
its operating condition at a design temperature.

NGL means natural gas liquids which may be a mixture of various hydrocarbon
components that are liquid at storage pressures and temperatures.

Natural gas means gaseous forms of hydrocarbons, principaly methane, with
minor amounts of ethane, butanes, pentanes, and hexanes along with non-
hydrocarbon impurities such as nitrogen, carbon dioxide and hydrogen sulfide.

Normally occupied building means a building that personnel occupy while
doing amajor part of their work, such as a control room or laboratory. A building
can be considered unoccupied when the individual occupancy valueis less than
25%.

Operate includes repair, maintain, deactivate and reactivate.

Operator means the holder of alicense, approved for any phase of aliquefied
natural gas facility.

Permit means a permit issued pursuant to the Acts or the GPFR to construct a gas
plant facility.

Process safety management program means a program described in Section
17B of the GPFR.

Qualified person means a professional engineer registered and licensed to
practice in Nova Scotia.

Raw gas means a mixture containing methane, other paraffinic hydrocarbons,
nitrogen, carbon dioxide, hydrogen sulfide, helium and minor impurities, or some
of them, that is recovered or is recoverable at a well from an underground
reservoir and that is gaseous at the conditions under which its volume is measured
or estimated.

Straddle plant means a gas plant facility that is located on a pipeline transporting
marketable gas that is used for the purpose of reprocessing the marketable gas.

Transfer area means that portion of an LNG plant containing a piping system
where LNG, flammable liquids, or flammable refrigerants are introduced into or
removed from the facility, such as truck loading, or ship unloading areas, or
where piping connections are connected or disconnected routinely.

Transfer of fluid includes transfer between storage containers and points of
receipt or shipment by pipeline, tank car, tank vehicle or marine vessel.
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1.6

ACI
AGA
AIChE
API
ASCE
ASME
ASME-
BPV
ASTM
BPCS
CCPS®
CEAA
CGA
CGSB
CSA
CTA
DBI
DCS
DP
DT
EA
EN
EPC
ERCA
ESD
FEED
GPFR
GRI (GTI)
HAZOP
1A
ICBO
IEC
ISA
1SO
JGA
LFL
LNG
LOPA
LPG
MAOP
MAWP

Glossary of Acronyms

American Concrete Institute

American Gas Association

American Institute of Chemical Engineers
American Petroleum Institute

American Society of Civil Engineers
American Society of Mechanical Engineers
American Society of Mechanical Engineers - Boiler and Pressure Vessel
Code

American Society for Testing and Materias
Basic Process Control System

Center for Chemical Process Safety of the AIChE
Canadian Environmental Assessment Act
Canadian Gas Association

Canadian General Standards Board

Canadian Standards Association

Canadian Transport Agency

Design Basis Incident

Distributed Control System

Design Pressure

Design Temperature

Environmental Assessment

European National (standards)

Engineering, procurement and construction
Nova Scotia Energy Resources Conservation Act
Emergency Shutdown

Front-end Engineering Design

Gas Plant Facility Regulations

Gas Research Institute (currently called Gas Technology Institute)
Hazard and Operability (analysis)

Instrument air

International Conference of Building Officials
International Electrotechnical Commission
Instrument Society of America

International Organization for Standardization
Japan Gas Association

Lower Flammability Limit

Liquefied Natural Gas

Layer of Protection Analysis

Liquefied Petroleum Gas

Maximum Allowable Operating Pressure
Maximum Allowable Working Pressure
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MAWT
MOC
MTSA
NACE
NDE
NFPA
NG
NGL
NIST
NPRA
NRCC
NS
OBE
PA
PERC
PES
PFD
PHA
PID
PMI
PLC
PSM
PSR
PSV
QA
QC
RPT
RV
SIGTTO
SIL
SIS
SSE
SVA
TC
T&I
TEMA
uLC
UPS
VCE

Maximum Allowable Working Temperature
Management of Change

Marine Transportation Security Act

National Association of Corrosion Engineers
Non-destructive Examination

National Fire Protection Association

Natural Gas

Natural Gas Liquids

National Institute of Standards and Technology
National Petrochemical and Refiners Association
National Research Council Canada

Nova Scotia

Operating Basis Earthquake

Nova Scotia Pipeline Act

Powered Emergency Release Coupling
Programmable Electronic System

Process Flow Diagram

Process Hazard Analysis

Piping & Instrumentation Drawing

Positive Material Identification

Programmable Logic Controller

Process Safety Management

Pre-safety Startup Review

Pressure Safety Valve

Quality Assurance

Quality Control

Rapid Phase Transition

Relief Valve

Society of International Gas Tanker and Terminal Operators
Safety Integrity Level

Safety Instrumented System

Safe Shutdown Earthquake

Security Vulnerability Assessment

Transport Canada

Testing and Inspection

Tubular Exchanger Manufacturers Association
Underwriter’s Laboratory Canada
Uninterruptible Power Supply

Vapor Cloud Explosion
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2 Authority and Responsibility

2.1 Energy Department

The Nova Scotia Department of Energy is responsible for the development of policy and
the enactment of legislation and regulations. The Nova Scotia Utilities and Review Board
(Board) is responsible under the Pipeline Act and The Energy Resources Conservation
Act to issue permits to construct and licences to operate, and to monitor and enforce the
same.

2.2 Board Authority

The Board has primary responsibility for granting a permit to construct and alicence to
operate a gas plant facility, including an LNG facility, as defined in the Gas Plant
Facility Regulations. Under its authority, the Board shall determine what information is
necessary or required to carry out its powers and duties under the Acts and the regulation.
The Gas Plant Facility Regulations requires the designers of LNG facilities to comply
with CSA Z276-01 Liquefied Natural Gas (LNG) — Production, Storage, and Handling.
The requirements of this standard are further defined and augmented by this Code of
Practice.
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3 Management and Oversight

This section of the Code provides the requirements for obtaining a Permit to Construct
and a Licence to Operate from the Nova Scotia Utility and Review Board as specified in
the Gas Plant Facility Regulations. It aso provides requirements that must be followed
during operation and ultimately for closure and abandonment.

All phases of an LNG project must have a Process Safety Management (PSM) system in
place as described in Appendix A. Some elements of the PSM system will need to bein
place during design; others will need to be implemented during construction and others
during operation. Also, the requirements for some individual elements will change during
difference phases of the project. These requirements are specified in the sections below.

3.1 Application for Permit and Licence

The Gas Plant Facility Regulations specify the form of the applications, timing, fees and
costs, review procedures, and the terms and conditions of the permit or licence. This
Code provides specific activities that need to be completed before submitting the
application and documentation requirements that must accompany the application.

3.1.1 Application for the Permit to Construct

Prior to filing for a Permit to Construct, the project must obtain al required federal and
provincia environmental approvals including a federal/provincial environmental
assessment (EA). The project must complete at least the front end engineering design
(FEED) and all of the associated studies listed in this section and summarized below. The
individuals who are involved in the design, fabrication and construction of LNG facility
equipment must meet the requirements of CSA Z276-01 Clause 4.4.

3.1.1.1 Process Safety Management During the Front End Engineering
Design

Process Safety Management elements (see Appendix A) must be in place at the start of

design and some of these elements must start to be implemented prior to submitting the

application for the Permit to Construct. Other elements must be in place during the

detailed design and construction phase that occurs between the time the Permit to

Construct is issued and the Licence to Operate is issued.

In order to complete the requirements for obtaining a Permit to Construct, the following
elements of PSM must be in place:

a. Process Safety Information (to support the process hazard analysis)
b. Process Hazard Analysis (preliminary hazard and operability study)

Version 1, July 13, 2005 17



3.1.1.2 Front End Engineering Design Information

The front end engineering design is an early stage of design where process flow diagrams

are available as well as preliminary piping and instrument diagrams. Equipment and
instrumentation design has been developed in sufficient detail in order to conduct siting

and layout analyses. Since there is no standard definition for what is included in a FEED,
the specific information requirements for what needs to be submitted with the application

for the Permit to Construct are summarized below. The requirements for some

information are provided in Appendix B as noted below.

a

b.

Chemical Hazard Information (see Appendix B)

Process Chemistry and Systems (see Appendix B)

Plot Plans for Siting and Layout (see Appendix B)

Plot Plan for Layout of Fire Protection System

The application shall include a layout of the fire protection system showing the
location of fire water pumps, piping, hydrants, hose reels, dry chemical systems,

high expansion foam systems, and auxiliary or appurtenant service facilities.

Plot Plan for Layout of Detection, Control and Interlock Systems (see Appendix
B)

Plot Plan of Spill Containment and Drainage System Layout (see Appendix B)
Plot Plan of Area Electrical Classification (see Appendix B)

Block Flow Diagram of Isolation and Shutdown Systems (see Appendix B)
Process Flow Diagrams (see Appendix B)

Piping and Instrument Diagrams (PIDs)

The application shall include preliminary piping and instrument diagrams
showing all major process and utility equipment and interconnecting piping,
valves and instrumentation. Instrumentation shall include at least the detection,
control and interlock systems required for item 3.1.1.2.e. Equipment and piping
shall include capacity, dimensions, materials of construction, MAWP and
MAWT, and heat duties. A legend showing al equipment, piping and instrument
symbols, nomenclature and label identification shall be included.

Equipment, Piping and Building Specifications
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The application shall contain an equipment list, piping specifications and a
building list. Specifications for the LNG tanks, LNG pumps and marine unloading
arms shall also be provided.

Applicable Codes and Standards (see Appendix B)
. Relief System Design and Sizing Basis

The application shall contain a description of the methodology for determining
the sizing basis for relief systems and shall include the sizing basis for relief
devices on the LNG storage tanks, LNG pumps, LNG vaporizers and LNG
liguefaction system. The sizing basis for any vent headers or flare systems shall
be provided.

. Ventilation System Design and Sizing Basis

The application shall contain the methodology and the sizing basis for all building
ventilation systems.

. Basic Process Control System

The application shall include a description of the process control philosophy,
architecture, data communications, type of instrumentation (pneumatic,
electronic), use of computer technology, and control room display and operation
(operator interface). Describe the basic process controls on each piece of
equipment. All process related interlocks and shutdowns, such as pressure, level,
temperature, excess flow, shall be identified. A description of the alarm system,
including any hardwired systems, and any alarm prioritization system shall be
provided.

. Safety Instrumented Systems (SISs)

The application shall contain a preliminary list of SISs and their required safety
integrity levels (SILs) based on the preliminary HAZOP study.

. Interlock Cause and Effect Chart

The application shall contain a cause and effect chart for all process shutdowns.
Design and Safety Studies (see Appendix B)

Electrical Power Systems

The application shall provide a description of the electrical power supply system

and backup or emergency systems including any uninterruptible power supplies
(UPSs) and the equipment that will be supplied with a UPS.
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t. Compliance with Regulations (see Appendix B)

3.1.1.3 Climatology and Site Study

A climatology and site study shall be conducted. These studies shall investigate the items
listed below and those in CSA Z276-01 Clause 4.1.

a. Site study:
i. A soil survey that includes a geotechnical survey to define the geomechanical,
geological and tectonic characteristics of the subsoil,

ii. A study of terrain to assess the dispersion of liquid and gas clouds,

iii. A study of vegetation to identify, in particular, vegetation fire risks,

iv. Groundwater tables,

v. Seawater quality and temperature (if seawater is used for cooling or fire water
then the seal water quality will need to be determined in order to select the
proper materials of construction, filtration equipment and means for control of
micro-organisms and mollusks),

vi. Tidal conditions,
vii. Shock waves and flooding (such as tsunami or failure of dams),
viii. A survey of the surrounding infrastructure (e.g., industrial sites, built up areas,
communications).

b. Climatology study:
i. Prevailing wind direction,
ii. Maximum wind velocity and gust duration, and hurricane and tornado
frequencies,
iii. Lightning frequency,
Iv. Maximum and minimum temperature data and max and min design
temperatures to be used for equipment and buildings,
v. Atmospheric stability ,
vi. Relative humidity,
vii. Corrosive nature of the air (e.g., salt),
viii. Rainfal (max, yearly and seasonal averages),
iX. Snow loads and potential for freezing rain or ice buildup on equipment,
X. Frost line depth,
xi. Site elevation and standard atmospheric pressure, as well as the rate of change
of barometric pressure.

3.1.14 Seismic Review

Provide a seismic study for the LNG tanks, impoundments and other critical structures or
systems that meets the requirements of CSA Z276-01 Clause 6.1.3 and Clause 8.1.2 for

piping.

The buildings shall be designed to keep their integrity in case of a safe shutdown
earthquake (SSE).
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3.1.15 Preliminary Hazard and Operability (HAZOP) Study

A preliminary HAZOP shall be conducted based on the process safety information
developed during the FEED as summarized in section 3.1.1.2 a-q and focus on
identification of major hazards, siting/layout and inherent safety issues. See also section
3.2.1.2 for the PSM requirements for conducting a HAZOP to meet the requirements of
this Code. The HAZOP shall follow the methodology provided in the CCPS Guidelines
for Hazard Evaluation Procedures (5). An independent third party shall lead the study.

While conducting the HAZOP, the applicant shall assess opportunities to make the
process inherently safer as described in the CCPS book Inherently Safer Chemical
Processes®. Also during the HAZOP, the safety instrumented systems (SISs) shall be
identified following the requirements of 1SA 84.01 Application of Safety Instrumented
Systems for the Process Industry. A preliminary list of SISs shall be developed during the
preliminary HAZOP and finalized in the HAZOP of the detailed engineering design. The
required SILs may alternately be determined through the use of a Layer of Protection
Analysis (LOPA)".

The study shall review any known historical incidents and ensure the design is adequately
protected against such an incident at this facility. The study shall consider human factors
issues, such as design or procedural deficiencies that could lead to an undesirable event
caused by human error during operation of the facility.

Each scenario of the HAZOP that has potential undesirable consequences shall be risk
ranked. Intolerable risks must have recommendations to mitigate risk to atolerable level
and an action plan for resolving each recommendation. Any unresolved recommendations
from the preliminary HAZOP must be reviewed and resolved at the HAZOP of the
detailed engineering design (see section 3.1.2.1). The risk ranking matrix in Table 3-1
shall be used. For the HAZOP study the “event” frequency range scale shall be used.

3.1.1.6 Facility Siting and Layout Analysis

The location of plant buildings shall be evaluated using a facility siting analysis as per
APl Recommended Practice 752°. The analysis shall consider releases of LNG liquid and
vapor as well as releases of other flammable or toxic materials handled or stored onsite.
The following building occupancy criteria shall be used to determine which occupied
buildings need to be included in the analysis:

a. Occupancy load (total integrated time for al occupants in the building) over 400
hours per week;

b. Peak occupancy of 25 individuals for one hour;

c. Individua occupancy of at least one individual for more than 50% of their total
time onsite.

Initiating events for the risk assessment shall be determined from the preliminary
HAZOP study and shall include both internal and externally induced scenarios leading to
fires, explosions or toxic releases. Risks may be determined qualitatively using the risk
ranking matrix in Table 3-1. For the facility siting analysis the impact frequency ranges
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shall be used. Risks may also be determined quantitatively by conducting consequence
modeling of scenarios and determining risk through event tree and fault tree analysis.

Layout of equipment and buildings shall consider prevailing wind direction and avoid
locating buildings, critical equipment and ignitions sources downwind of potential
flammable material inventories. Layout shall also consider safe access for construction,
operation, maintenance and fire fighting.

Spacing of equipment and buildings, including impoundments and drainage systems,
shall take into account potential thermal radiation levels, flammable vapor
concentrations, blast effects and noise levels. See CSA Z2276-01 Clause 4.2.4-4.2.7 for
determination of exclusion zones for impoundment areas and minimum required spacing
distances for containers, vaporizers, process equipment and loading/unloading
equipment.

Layout and spacing of all other equipment and buildings shall be in accordance with the
CCPS Guidelines for Facility Siting and Layout.*

3.1.1.7 Preliminary Facility Security Assessment

A marine facility security assessment and plan is required under the Marine
Transportation Security Regulations (SOR/2004-144) of the Marine Transportation
Security Act (MTSA) which isregulated by Transport Canada. This security assessment
is limited to the jetty and marine terminal. A facility security assessment shall be
performed for the land-based facilities using a methodology similar to that required under
the MTSA. The application shall contain the following preliminary security information:
a. The physical aspects of the marine facility that are the most important to protect,

b. Possible threats to the marine facility, and

c. The potential vulnerabilities.

3.1.2 Conditions of the Permit to Construct

The following requirements shall be completed before the applicant submits the
application for the Licence to Operate. These requirements shall be conditions under
which the Permit to Construct is issued.

3.1.21 Process Safety Management During Detailed Design and
Construction

The following elements of PSM shall be in place during the detailed design and
construction phase and the applicant shall describe how each will be implemented:

a. Management of Change (following completion of the HAZOP on the detailed
engineering design)

b. Mechanical Integrity (quality assurance during fabrication and installation)

c. Contractor Management (during construction)

d. Operating Procedures, including cool-down and initial startup, see CSA Z276-01
Clause 12 (prior to startup)

Version 1, July 13, 2005 22



e. Training based on operating procedures, see also CSA Z276-01 Clause 3.4 and 12
(prior to startup)
f. Emergency Planning and Response (prior to startup)

g. Security Management (prior to startup)

h. Pre-startup Safety Review

Table 3-1: Risk Ranking Matrix

Consequence Safety Consequence Criteria
Range
Level 4 One or more onsite or offsite fatalities
Level 3 Disabling injury
Level 2 Lost workday injury
Level 1 Recordable injury
Likelihood Event Impact
Range Frequency Frequency
Level 5 >10-1/yr >10-2/yr
Level 4 10-1 to 10-2/yr 10-2 to 10-3/yr
Level 3 10-2 to 10-3/yr 10-3 to 10-4/yr
Level 2 10-3 to 10-4/yr 10-4 to 10-5/yr
Level 1 <10-4/yr <10-5/yr
Consequence
Likelihood 1 2 3 4
5 C B A A
4 D C B A
3 D D C B
2 D D D C
1 D D D D
Risk Level Action
A Risk mitigation required to risk level D
B Risk mitigation required to risk level D
C Risk mitigation required to risk level D
D No further risk mitigation required
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3.1.2.2 HAZOP Study Based on Detailed Engineering Design

The preliminary HAZOP study shall be updated based on the final detailed engineering
design. Any unresolved recommendations from the preliminary HAZOP shall be
reviewed in the HAZOP and incorporated into the results. A final list of Safety
Instrumented Systems and the required Safety Integrity Level shall be prepared. The
Facility Siting Analysis shall be reviewed and any new recommendations shall be
incorporated into HAZOP study.

An action plan shall be prepared for each recommendation and the resolution of each
recommendation shall be documented. The HAZOP and action plan shall be submitted to
the Board upon completion. Status of action items shall be summarized in Construction
reports.

3.1.2.3 Management of Field Changes

Upon completion of the final HAZOP study, any modifications that require a change in
the process safety information that was the basis for the HAZOP shall be reviewed
according to the Management of Change procedure requirements in Appendix A.

3.1.24 Quality Assurance (QA) During Fabrication and Installation

Part of the Mechanical Integrity requirements under PSM is quality assurance during
fabrication and installation of equipment (see Appendix A). These requirements include
the training of individuals conducting mechanical integrity, procedures for quality
assurance of the fabrication and installation of equipment and facilities and procedures
for commissioning.

CSA Z276-01 aso has specific requirements for quality assurance including:

a. Clauses 4.4 for designer, fabricator and constructor competence requirements,

b. 6.3.4 and 6.5 for LNG container construction, inspection and testing
requirements,

c. 6.7 for qudlifications of quality assurance personnel,

d. 8.3.4for welder qualifications, and

e. 8.6 for inspection and testing of piping.

Prior to releasing equipment for fabrication, the owner shall pre-qualify potential
suppliers to ensure that they have a satisfactory quality assurance program. Prior to start
of construction, the requirements for welding, fabrication, and non-destructive
examination (NDE), including tests and inspections, their frequency and acceptable limits
shall be defined and appropriate procedures devel oped. In addition the required
approvals, qualification of employees, hold and witness points, and audits shall be
confirmed. Some typical quality assurance activities that shall be conducted during
fabrication include:

a. Non-destructive testing of welds;
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b. Witnessing of mill tests of materials of construction or examination of certified
mill tests;

Stress relieving;

Impact (Charpy V) tests,

Hydro testing or pneumatic strength tests;

Non-destructive examination;

Verification of dimensions and tolerances.

Q"o ao

Prior to installation of equipment, the existence of the required fabrication records shall
be verified for accuracy and completeness.

The checks and inspections that shall be considered during installation include:

Soil compaction,

Sail load-bearing and swell characteristics,
Protection against frost heaves,

Strength of concrete,

Structural steel integrity,

Proper bolting techniques,

Positive material identification ,

Damage to coatings, linings and refractory.

S@ o o0 o

3.1.25 Commissioning

Once construction is nearing compl etion, commissioning of the facilities shall be
conducted. Typical activities that shall be conducted during commissioning include:

Cleaning and drying equipment;

Leak checking;

Function testing of instrumentation, controls and interlocks;
Verification of software functionality.

oo oo

3.1.2.6 Pre-startup Safety Review

Prior to the introduction of LNG into the facility, a pre-startup safety review (PSR) shall
be conducted. The PSR shall be conducted by a team with representatives from
engineering, instrumentation and control, construction, maintenance and operations. The
review shall include an audit of documentation and physical inspection of the facilities.
Any deficiencies identified shall be documented and an action plan to resolve these
deficiencies shall be developed. Prior to startup al action items required to be addressed
prior to startup shall be verified to be complete and documented.

3.1.2.7 Initial Startup

Initial startup of the facility shall include the purging of equipment and initial cool-down
following the requirements of CSA Z276-01 Clauses 12.3.6 and 12.3.7. Initial startup
shall include any activities necessary to demonstrate the design capacity and reliability of
the facility.
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3.1.2.8

Reporting During Detailed Design and Construction

The following table outlines the contents of a monthly report that shall be submitted to
the Board commencing one month after the Permit to Construct is issued and ending on
the date the Licence to Operate is issued.

Table 3-2: Owner Construction Report Outline

a. Status of compliance with all Conditions in the Board Order Issuing the
Permit to Construct

b. Status of project permits

c. Project Status (activities completed since the last report)

Vvi.

Construction

Summary of fabrication and installation tests and inspections conducted to
comply with the requirements of CSA Z276-01 and this Code

Summary of operational, maintenance, safety, emergency or security
procedures and training to comply with the requirements of CSA Z276-01
and this Code that were completed

Project schedule, highlighting activities ahead or behind schedule

Other activities, including any reviews, audits or inspections by the Board
or its Certifying Authority, other regulatory agencies, the operating
company, their contractors or insurance companies

Status of all recommendations made during reviews, inspections or audits
by the Board or its Certifying Authority, other regulatory agencies, the
operating company, their contractors or insurance companies

d. Incidents and Problems Encountered

iii.
iv.

Incidents resulting in death or hospitalization, fire or explosion
Problems encountered including any tests and inspections where the
results were outside specified limits or significant defects identified by
guality control/quality assurance activities

Actions taken to investigate incidents and correct problems

Status of open action items from previous reports

e. Change Management

Summary of significant design changes made prior to the HAZOP
Summary of all field changes made after the HAZOP and areview of the
impact of each change on the HAZOP and regulatory requirements,
including any additional recommendations

f. HAZOP

Status of all recommendations from the HAZOP and any other
recommendations necessary due to field changes
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Application for the Licence to Operate

The application for a Licence to Operate a LNG facility shall include the following
documentation (see Appendix B for details on requirements):

a. Chemical Hazard Information

b. Process Chemistry

c. Plot Plans for Siting and Layout

d. FireProtection System

e. Plot Plan for Layout of Detection, Control and Interlock Systems
f. Plot Plan of Spill Containment System Layout

g. Plot Plan of AreaElectrical Classification

h. Block Flow Diagram of Isolation and Shutdown Systems
i. Process Flow Diagrams

J. Equipment, Piping and Building Specifications

k. Applicable Codes and Standards

[. Piping and Instrument Diagrams

m. Relief System Design and Sizing Basis

n. Ventilation System Design and Sizing Basis

0. Basic Process Control System

p. Safety Instrumented Systems (SIS)

g. Interlock Cause and Effect Chart

r. Design and Safety Studies

s. Details of Electrical Power Systems

t. Compliance with Regulations
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The following additional documentation will also be submitted:
u. HAZOP Report

A report of the HAZOP of the detailed engineering design which includes alist of
all changes made after the completion of the HAZOP and a copy of the action
plan showing the resolution of all action items (see section 3.1.2.2).

v. Emergency Response Plan

An emergency response plan that is developed in conjunction with the Facility
Security Assessment and meets the requirements of CSA Z276-01 section 12.3.3
(see aso Appendix A).

w. Facility Security Assessment and Plan

A facility security assessment and plan for the land-based facilities that follows
the same methodology as required for the marine facility assessment under
MTSA. In addition a copy of the MTSA marine facility security plan submitted to
Transport Canada shall be provided.

X. Pre-startup Safety Review Report

A report summarizing the pre-startup safety review that was conducted, the action
items identified and documentation of the resolution of all action items.

y. Preventive Maintenance Program

A summary of the testing and inspection frequencies, acceptable limits and their
basis for al equipment, piping and instrumentation.

z. Process Safety Management System procedures (see Appendix A)

A complete set of PSM procedures to be followed during operation shall be
developed; specifically the remaining procedures not aready developed during
design and construction shall be developed including:

i. Mechanical Integrity — requirements for maintenance, testing and
inspection of all components
ii. Training — refresher training program
iii. Pre-startup safety review - conducted before startup of each change
Iv. Process hazard analysis — revalidation of the HAZOP
V. Incident investigation
vi. Emergency planning and response
vii. Auditing
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3.2 Requirements for Operation (Conditions of the Licence to
Operate)

3.2.1 Process Safety Management During Operation

The following shall be the required frequency of conducting specific PSM activities. All
other PSM activities shall be conducted routinely as required.

a. The HAZOP shall be revalidated for each facility change made to the process and
at least every five years to confirm that the impact of all facility changesis
reflected in the current HAZOP and that any changes in regulatory requirements
or industry standards are incorporated in the study.

b. Refresher training shall be conducted at least every two years as specified in CSA
Z276-01 clause 12.5.4. Refresher training content shall be developed in
consultation with employees.

c. Internal PSM compliance audits shall be conducted every three years. Each
element of PSM shall be audited.

d. Contractor safety performance shall be evaluated after each job or annually if the
contract is evergreen.

e. Incidents shall be reported to the Board immediately and an investigation shall be
initiated within 48 hours. An incident investigation report shall be submitted to
the Board upon completion. (See Appendix A, section 8.)

3.2.2 Process Safety Management Report

Commencing one year after receipt of the Licence to Operate, the owner shall submit an
annual Process Safety Management report to the Board containing the following
information for the previous 12 months:

a. Summary of changes made to the facility and which changes required an update
of the HAZOP;

b. Summary of incidents, outages and malfunctions;

c. A copy of any updates made to process safety information or reports submitted
with the application for a Licence to Operate;

d. Status of all action items/recommendations from:

i. Management of change and pre-startup safety reviews
ii. HAZOP revalidation
iii. Incident investigations
iv. Any audits, reviews or inspections conducted by the company, its insurance
company or contractor, other regulatory agencies, the Board or its Certifying
Authority

e. Summary of testing and inspection activities, including components overdue for

testing or inspection, significant defects found during testing and inspections and
corrective action planned or taken;
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f. A list of any components that have been taken out of service (for more than 30
days) or abandoned.

3.3 Closure and Abandonment

3.31 Notification

Notification to the Board shall be provided of any plan to abandon all or part of an LNG
site as per the Gas Plant Facility Regulations section 23(1).

3.3.2 Abandonment Plan

Prior to abandonment of all or part of an LNG facility, an abandonment plan shall be
submitted to the Board as per the Gas Plant Facility Regulations section 23(2). The plan
shall include a Management of Change review.

Any component that will be abandoned shall first be physically disconnected or isolated
(blinded) from the remaining in service equipment. Any abandoned equipment shall be
cleaned of al process fluids or residues prior to disassembly. Cleaned equipment shall be
labeled with appropriate markers and kept segregated from unclean equipment.
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4 Facilities and Equipment

4.1 General Requirements

Section 3 provided the management and oversight requirements for LNG facilitates. This
section provides specific requirements for design, installation, operation and maintenance
of these facilities based on the requirementsin CSA Z276-01. The intent is not to
duplicate these requirements, but rather to clarify, expand, and in some cases supersede
specific requirements. Any requirements in CSA Z276-01 that are superseded are noted
and the new requirements are highlighted in bold typeface.

4.1.1 Other LNG Codes and Standards

At the time this Code of Practice was being devel oped, the next edition to CSA Z276 was
till being drafted by the committee. Coincidental with this, the NFPA 59A Production,
Storage, and Handling of Liquefied Natural Gas committee was close to issuing its 2005
edition. During the preparation of the 2001 edition of CSA Z276, there was an effort to
harmonize the two standards as much as practicable. While it is possible that some
harmonization may occur this time around as well, the CSA Z276 committee was not
able to provide any guidance in this regard. Hence, some requirements in this Code of
Practice incorporate concepts or changes that are based on the proposed changes to

NFPA 59A in 2005.

Another major international LNG standard that was used as a primary source is European
Standard EN 1473: 1997 Installation and equipment for liquefied natural gas - Design of
onshore installation.(9)

4.2 Plant Site Provisions

4.2.1 General Site Selection

Clause 4.2 of CSA Z276-01 applies to the selection of storage facility locations during
the design phase of a LNG project. Section 3.1.1 of this Code addresses the information
requirements to be submitted with the application for a Permit to Construct which
includes afacility siting and layout analysisin section 3.1.1.6.

4.2.2 Spill and Leak Control

CSA Z276-01 Clause 4.2.2 provides design requirements on spill and leak control to
minimize the possibility that an accidental discharge of LNG will endanger adjoining
property, waterways or important process equipment and structures. The following
sections provide guidance on interpreting Z276 requirements for sizing of impoundments,
and flammable vapor dispersion and thermal radiation exclusion zone calculations, and
additional requirements under this Code of Practice.
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4221 Impoundment Area Capacity

Impounding areas serving an LNG container shall have a minimum volumetric
holding capacity of 110% of the tank’s maximum volumetric holding capacity for
impoundments serving a single tank or 110% of maximum volumetric holding
capacity of the largest container for impoundments serving more than one
container.

This requirement supersedes the requirements for impounding volume to be equal to
100% of the volume of the container in CSA Z276-01 Clause 4.2.2.1.

Theimpoundment areas for vaporization, process or transfer areas shall be based
on thelargest total quantity of LNG or other flammable liquid that could be
released from a single transfer linein ten minutes.

This requirement supersedes the option of choosing a spill duration of less than ten
minutes in CSA Z276-01 Clause 4.2.2.2.

Also, permanent plant piping shall be considered in transfer areas.

This requirement supersedes the exclusion of permanent plant piping in the CSA Z2276-01
definition of transfer areas in Clause 2.1.

For pipeline ruptures, the location of the rupture shall also be considered in determining
the release rate. In lieu of determining release rates by conducting a fluid dynamics
analysis based on the actual pump characteristics, the release rate shall be taken as 1.3
times the normal pumping rate. For facilities that have spare LNG transfer pumps, all
pumps shall be included in determining the release rate of the spill unless the spare
pumps are isolated from the LNG tank when not in service.

4222 Drainage Systems

Drainage systems (troughs) within an LNG facility shall be as short and narrow as
practical and/or be insulated to reduce vaporization rates and consequently dispersion
distances.

42.2.3 Impoundment Area Siting

Design spillsfor impoundments serving only vaporization, process or LNG transfer
areas shall include leaks from the largest transfer lines. The diameter of the hole
used to determine the spill rate shall be 10% of the largest transfer line diameter.

This clarification provide