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Appendix No.1, Figure No. 3.6 of the EIA Report - Principal scheme of the power plant
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Abbreviations

AC
CCR
CCs
DCS
EPCM
FGC
FGT
HAZID
HAZOP
LEL
LOT
MBT
MSDS
MSW
OEM
Oo&M
PPE
RAMS
RDF
SIL
SRV
UEL

Activated Carbon

Central Control Room

Carbon Capture System

Distributed Control System

Engineering, Procurement, Construction, Management
Flue Gas Condenser

Flue Gas Treatment

Hazard Identification (study)

Hazard and Operability study

Lower Explosion Limit

A group of products made together under the same conditions
Mechanical Biological Treatment

Material Safety Datasheets

Municipal Solid Waste

Own Equipment Manufacturer

Operation and Maintenance

Personal Protective Equipment

Risk Assessment Method Statement

Refuse-Derived Fuel

Safety Integrity Level as defined by standard IEC 61508
Safety Relief Valve

Upper Explosion Limit
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1 Introduction

1.1 Purpose of the review

The purpose of this initial HAZID (Hazard Identification) for the planned Gren’s Acone WtE plant is
to identify potential hazards to persons, environment and assets and record planned mitigations to
manage the risk.

1.2 Scope of the review

This initial HAZID is limited to potential hazards during normal operation including daily operations
and maintenance of the plant within the plant site. Potential hazards during construction or major
overhauls need separate treatment!. An overview of risk assessments relevant at different phases
of a project is presented in Section 4.1.

2 Plant configuration

The Gren Acone WEE plant concept consists of one grate type boiler with a firing capacity of appr.
200.000 t/a of fuel input of waste of varying quality, one semi-dry flue gas treatment (FGT) system
including, absorber catalyst, selective catalytic reactor (SCR), Scrubber and flue gas condenser
(FGC) and an appr. 70MW heat output and 20 MW steam turbine generator as well as necessary
process, automation, electrification and civil works. The generated electricity will be led to public
grid. There will be a space reservation for possible future CCS installation.

The plant is designed for continuous operation at base and part loads. The plant is designed for
more than 8 000 annual operating hours.

All normal plant operations including start-up (warm and hot) and shutdown will be performed from
the permanently staffed central control room (CCR).

The project execution will be based on EPCM (Engineering, Procurement, Construction,
Management) project model, i.e. the plant will be purchased in several packages, LOTs (the
estimated number of LOTs is 30 to 40).

The plant will be designed for a varying selection of waste types. Municipal solid non-hazardous
waste (MSW) after mechanical biological treatment (MBT) will be used as main fuel. However, the
plant will be technically capable of firing MSW from mechanical treatment as well as dewatered
sludge, RDF, industrial and commercial waste, waste wood, low quality biomass, car fluff
(automotive shredder residue), the incineration of which comply with the required residence time of
2 s at 850 °C.

The preliminary Principal scheme of the power plant is presented in Appendix No.1, Figure No. 3.6
of the EIA Report and the Site layout plan in Annex No.2, Figure No. 3.1 of the EIA Report.

1 Prior to commencement of construction works, several documents related to potential hazards during construction need
to be established. The range of the documents varies from general, such as Site Risk Management plan to work-specific
risk assessments, such as RAMS (Risk Assessment Method Statement). Major overhauls necessitating heavy liftings would
also require RAMS.
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3

Applied codes and standards

The requirements for the design of the Gren WtE plant in Acone will be based on the following
hierarchy:

Environmental requirements, permits
Latvian statutory laws/acts/norms/standards/rules

Relevant European Directives including harmonized standards and norms thereto.

Overall, the design will be based on harmonized European standards and norms. However, the civil
constructional design will be based either on EUROCODES 1-9, or on national building codes.

For specific areas especially following international codes and standards will also be applied:

DIN norms

HEI Heat Exchange Institute
ISO standards

IEC/ISA standards

IEEE standards and publications

VDI / VGB / VDEW / VDE guidelines
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4 Initial HAZARD Identification (HAZID)

4.1

General
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The following Table 4-1 gives an overview of safety relevant activities during the different project
phases. It shows that several risk assessments (highlighted in red) will be prepared for different
purposes and during different phases of the project.

Table 4-1: Safety relevant activities during the different phases of a project (typical).

1. Step

Pre-Engineering
(Current status)

2. Step
Basic Engineering

3. Step
Detailed Engineering

4. Step
Construction and
Erection

5. Step
Commissioning and
Start-Up

« Contacts to authorities

« Initial list of hazardous
chemicals and materials

« Site layout safety
assessment

« Initial fire safety

o Initial HAZID >
o Main equipment and

other relevant LOTs:

o Specification of
Safety Instrumented
System (if any)

o Requirements for
Risk Assessments
within the scope of
supply

o Safety requirements

for engineering

Preliminary safety

requirements for

contractors

N

o

e Preliminary Risk

Assessment, e.g.

HAZID

Layout safety review:

o Safety distances
based on standards
and/or consequence
analysis and
dispersion modelling

o Main emergency
escape routes

o Rescue team access
routes

o Maintenance access
requirements

o Traffic routes and
logistics

Lifting concept

Fire risk analysis

Fire safety description

Pre-ATEX study

Preliminary

specification of plant

Safety Instrumented

Functions and System

(SIS)

o Preliminary SIL
analysis

Safety requirements for

contractors

¢ Detailed Risk

Analysis of all LOTs

(as relevant)

o HAZOP incl. Re-
HAZOPs as needed

o FMEA (if any)

« Hazardous area
classification

o Equipment classification
(Ex requirements)

o ATEX Study

o Explosion protection
document

« Design of safety
instrumented system

(SIS)

o SIL analysis using
LOPA or risk graph
method

« Layout safety reviews
using 3D plant model

« Construction Risk
Assessment

« Safety and Health Plan
(S&H Plan) acc. to
92/57/EEC

« HAZOP actions
follow-up

Site Risk Management
Plan

Site safety organization
incl. Safety Coordinator
Safety and Health Plan
(S&H Plan) acc. to
92/57/EEC (update)
Safety guidelines for
contractors
Emergency / rescue
Plan

Site Safety Plan, e.g.:

Safety instructions

High risk works

Personnel safety

Training

Reporting &

investigation

o Safety
communication

o Audits

Risk Assessment

Method Statement

(RAMS) for specific

high-risk work

HAZOP actions

follow-up

Work permits

Mechanical completion

check and readiness for

commissioning

00 00 O

Commissioning Risk
Analysis

HAZOP actions close-
out

Review of safety
relevant documentation
and practices

o Pre-start-up safety
review
o O&M manuals check
o Work permits after
mechanical
completion
Cold-commissioning
completion check
Readiness of
emergency response
Readiness for hot
commissioning
Change management

As can be seen from the above table, this initial, qualitative, HAZID will be followed by the actual,
quantitative HAZID in the Basic Engineering phase. Thereafter, during Detailed Engineering, a
detailed risk analysis will be conducted, most commonly applying the HAZOP (Hazard and Operability
Study?) methodology, which focuses on process risks. Therefore, other areas will be covered by their
own risk assessments, such as e.g. Construction Risk Assessment.

HAZID is a high-level, typically qualitative in its first stage, risk assessment method that is used
early in the project to identify potential hazards. HAZIDs can be conducted on several occasions
according to the progress of the design, e.g. starting with an initial, qualitative HAZID in the Pre-
Engineering phase to be continued with a quantitative HAZID later, as the design has proceeded
sufficiently (e.g. Basic Engineering).

2 HAZOP is systematic and detailed analysis of a process or system that is conducted later in design or operational phases.
It focuses on how deviations from design intent can lead to hazards by defining potentially hazardous event scenarios
enabling more accurate residual risk level determination. HAZOP is typically an ongoing process stretching even to design
changes during the plant’s service life.
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In a HAZID, the object of evaluation is a system, contrary to detailed risk analysis, such as HAZOP,
where it is of interest to know how exactly systems and components are interconnected, thus
enabling deeper evaluation of system / component interactions.

Since each contractor in the project will bear the responsibility for providing a safe design and
meeting all relevant safety regulations, the contractors shall be obliged to conduct necessary risk
assessments (e.g. HAZOP) within their entire scope of supply.

4.2 Basic assumptions related to plant operation

Most of the factors listed below are considered as basic assumptions and are therefore not
necessarily separately recorded in the summary of identified potential hazards presented in
Section 4.3 as risk reduction measure, unless it is considered appropriate to be emphasized.

« The equipment and systems will be normally operated remotely from a permanently
manned central control room (CCR).

»  Access to the equipment located indoors will be limited to authorized personnel only (doors
are locked and keys are stored in the CCR or similar).

« The plant will be operated by qualified and trained personnel.
»  The plant will be operated according to the instructions.

»  PPE (personal protective equipment) will be used according to operation instructions (based
OEM requirements) and MSDS (Material Safety Data Sheets).

*+ The operation / maintenance personnel will carry out the regular inspection rounds as
included in the inspection program, established by the operator.

*  Work permit procedures will be followed in the safe isolation of the equipment to be
maintained (lockout/tagout).

* Maintenance work will be carried out according to maintenance instructions, especially
addressing safety instructions of OEMs.

*  Maintenance work will be performed only by trained personnel, applying to contractors
and their subcontractors.

»  The persons responsible for commissioning shall have previous experience of commissioning
phase activities and safety during commissioning will be properly addressed as outlined in
the Commissioning Plan.
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Identified potential hazards and risk reduction measures

4.3.1 Summary of hazards and risk reduction measures

The following Table 4-2 summarizes identified hazardous situations, their causes, possible
consequences and risk reduction measures for each area/topic. The recorded risk reduction
measures reflect AFRY’s long term experience of WtE plants of similar type and size?

The identified hazardous situations are structured as follows:
«  Fire situations
*  Explosion hazards
* Leakage situations
+  Equipment defects and damages
* Hazards during normal operational activities

e Hazards related to maintenance work

+  Other

Table 4-2: Summary of identified hazardous situations, their causes, possible consequences and risk

reduction measures.

Hazardous situation

Possible consequences

Risk reduction measures

1. Fire situations

Fire in waste bunker of
the boiler

Flammable waste

Equipment damage,
structural damage, heavy
toxic smoke formation
incl. heavy metal
emissions, traffic
disruptions, road
blockages, contaminated
extinguishing water.

Automatic detection of hotspots with thermal cameras.

Automatic start of hotspots suppression using foam or
water cannons.

Practicing fire extinguishing operations with the fire
department.

In the event of heavy smoke formation: Implementing
the Emergency Response Plan, defining among others,
area warning and traffic control by the authorities.

Maintaining the readiness of the personnel through
regular exercises.

Firewater containment (waste bunker, sewer and floor
structures) and disposal.

Truck fires

Collision of
trafficking trucks

Equipment damage,
structural damage, toxic
smoke formation, traffic
disruptions, contaminated
extinguishing water.

A mobile system for adding the foaming chemical to the
fire hydrant system of the area and thus take care of the
cooling and extinguishing of a burning vehicle throughout
the plant area.

Firewater containment (waste bunker, sewer and floor
structures) and disposal.

Practicing extinguishing operations with the fire
department.

In the event of heavy smoke formation, area warning and
traffic control by the authorities.

Flue gas cleaning
system fire

Control failure, high
flue gas
temperature, sparks
in the flue gas

Plant emergency
shutdown, structural
damage

The five passes of the boiler flue gas system as well as
the reactor part of the FGT effectively reduces the risk of
sparks traveling further into the FGT system.

3 To avoid any misinterpretations, note that the order of presentation in the table does not necessarily reflect the
magnitude of the risk, although the intention has been to present potentially more significant risks first, but also for the
sake of logic to gather issues of same category together.
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Risk reduction measures

Boiler emergency shutdown due to too high flue gas
temperature.

Monitoring the hopper level of the bag filters (potential
risk of bag ignition in case of overfilling).

The FGC will be equipped with an emergency water tank
to protect the FGC against too high flue gas
temperatures.

The building will be equipped with smoke / heat
detectors.

The building will be equipped with an automatic fire
extinguishing system.

N2z inerting (purging) of filter chambers possible.

Residues silo fire

Too high content of
activated carbon in
flue gas cleaning
process

Mechanical damage, dust
emissions

Correct control of the added amount of activated carbon
to keep the risk of fire low.

Temperature monitoring of the residues silo.

N2z inerting (purging) possibility.

Fire in the natural gas
system within the
boiler plant (low-
pressure natural gas)

Gas leakage and
build-up of explosive
atmosphere with
ambient air, hot
surfaces, ignition
source

Equipment damage,
injury, plant shutdown

Hazardous area classification of the natural gas system,
compliant equipment selection, bonding and grounding.

Initial inspection including pressure testing, material
verification, and compliance with design standards.

Gas leakage detection inside boiler house

Preventive maintenance including periodic inspections
with leak testing.

Regular inspection rounds

The building will be equipped with smoke / heat
detectors.

The building will be equipped with an automatic fire
extinguishing system.

Fire in the natural gas
system outdoors (low-
pressure natural gas)

Gas leakage and
build-up of explosive
atmosphere with
ambient air, hot
surfaces, ignition
source

Heat radiation, equipment
damage, injury, plant
shutdown

Hazardous area classification of the natural gas system,
compliant equipment selection, bonding and grounding.

Initial inspection including pressure testing, material
verification, and compliance with design standards.

Preventive maintenance including periodic inspections
with leak testing.

Regular inspection rounds

Fire hydrants

Fire in the diesel oil
day tank of max. 3 m3
storage volume of the
emergency diesel
generator (EDG)

Qil leakage in
conjunction with
external heat source
elevating the fuel oil
temperature above
the flash point (> 50
°C) AND sufficient
spark energy.

Heat radiation, equipment
damage

EDG including fuel oil day tank installed in a container
outdoors.

The EDG container will be equipped with smoke / heat
detectors.

Regular inspection rounds, regular testing of the EDG.

Fire hydrants.

2. Explosion hazards

Natural gas leakage

Natural gas pipe
rupture, gasket or
valve failure

Fire, explosion, injury,
plant shutdown

Hazardous area classification of the natural gas system,
compliant equipment selection, bonding and grounding.

Gas detectors

Selection of piping and accessories according to
regulations

Initial inspection including pressure testing, material
verification, and compliance with design standards.

Preventive maintenance including periodic inspections
with leak testing.

Inerting the natural gas system according to instructions
prior to starting maintenance works as well as taking the
system back to operation after completed maintenance.
Regular inspection rounds

Fire hydrants
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Hazardous situation

Activated carbon (AC)
leakage

Gasket or valve
failure

Possible consequences

Fire, explosion, injury,
plant shutdown
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Risk reduction measures

Hazardous area classification of the activated carbon
system, compliant equipment selection.

Filling level and temperature control.
N2 inerting (purging) possibility of AC silo.
Preventive maintenance

Regular inspection rounds

Highly flammable
waste or objects e.g.
gas cylinders

Foreign objects in
the waste

Furnace explosion,
equipment damage, plant
shutdown

Fuel feeding hopper dimensions will limit the maximum
size of the objects prior to entering the furnace.

Foreign objects may be withdrawn from the fuel feeding
hopper by means of an auxiliary crane.

Furnace will be designed to higher than typical gas side
pressure.

Monitoring waste feed by the grab crane operator.

Restarting of waste
feeding to boiler after
emergency shutdown

Hot start of boiler
after emergency
shutdown

Furnace explosion,
equipment damage,
shutdown

Safety Instrumented system (“Boiler protection”)
ensuring e.g.:

Minimum furnace temperature for waste feeding
Minimum Oz content in the flue gas

Need for purging of the furnace and flue gas
ductwork

Need for start of auxiliary burner system (natural
gas)

3. Leakage situations

Waste bunker leakage

Structural
deterioration

Emissions to environment

Design of the bunker structure in accordance with
applicable standards.

Highly dense concrete and special sealing solutions will be
used in the structures of the bunker.

Detection of bunker leaks in the early phase by means of
an automated leak detection system (a leakage
monitoring pipework will be installed under the bunker).

Containment and disposal of possible leaks utilizing the
leak detection pipework.

If leaks are detected, the bunker will be emptied and the
bottom structure repaired.

Ammonia water
leakage

Overfilling, material
defect or
deterioration, gasket
failure

Exposure to hazardous
fumes, emissions to
environment

Ammonia water (25% NH4OH) storage tank (approx. 60
m3) will be equipped with level measurements and alarms
as well as independent overfill protection device.

Quality control during manufacturing and installation,
paying special attention to the weldings.

Periodic proof testing of tank level measurements, high
alarms and overfill protection device.

The storage tank will be of double-shell construction.

The storage tank will be installed in a containment basin
with leak detection.

Anti-collision protection provided by the containment
basin.

Minimizing the use of flanges.

Use of flange band protectors to mitigate corrosion and to
maintain integrity of gaskets.

Drip trays including leak detection below the piping
outside of the containment basin.

Periodic testing of leak detection.

A sufficient number of ammonia sensors will be installed
at suitable locations within the plant site, based upon
dispersion modelling (later).

Periodic calibration of ammonia sensors.

Emergency showers and / or eye flush kits at suitable
places and according to regulations.




Docusign Envelope ID: 2F868969-0369-8DF5-82C5-3052573E0C5E

&) AFRY

Hazardous situation

Possible consequences

101032787-K0001 Initial HAZID 2026-08-12 (Rev.1).docx

Page 10/16

Risk reduction measures

Preventive maintenance of storage tank itself covering
periodic visual and internal inspections.

Regular inspection rounds

In the event of a significant leak: Implementing the
Emergency Response Plan, defining among others, area
warning and traffic control by the authorities.

Maintaining the readiness of the personnel through
regular exercises.

For work safety in confined spaces, see Section 7
"Hazards related to maintenance".

Lye (caustic soda,
NaOH) leakage

Overfilling, material
defect or
deterioration, gasket
failure

Exposure to hazardous
fume, emissions to
environment

The lye (25% NaOH) storage tank (approx. 16 m3) will be
equipped with level measurements and alarms as well as
independent overfill protection device.

Quality control during manufacturing and installation,
paying special attention to the weldings.

Periodic proof testing of tank level measurements, high
alarms and overfill protection device.

The storage tank will be of double-shell construction.

The storage tank will be installed in a containment basin
with leak detection.

Anti-collision protection provided by the containment
basin.

Minimizing the use of flanges.

Use of flange band protectors to mitigate corrosion and to
maintain integrity of gasket.

Drip trays including leak detection below the piping
outside of the containment basin.Periodic proof testing of
tank level measurements, high alarms and overfill
protection device.

Emergency showers and / or eye flush kits at suitable
places and according to regulations.

Preventive maintenance of storage tank itself covering
periodic visual and internal inspections.

Regular inspection rounds

For work safety in confined spaces, see Section 7
"Hazards related to maintenance".

Activated carbon
leakage

Overfilling, gasket
failure

Injury, emissions to
environment

The activated carbon (AC) storage tank (approx. 70 m3)
will be equipped with level measurements and alarms as
well as overfill protection.

Periodic proof testing of tank level measurements, high
alarms and overfill protection device.

Emergency showers and / or eye flush kits at suitable
places and according to regulations.

Preventive maintenance.
Regular inspection rounds.

For work safety in confined spaces, see Section 7
"Hazards related to maintenance".

Natural gas leakage

Regulator failure,
control malfunction,
excessive pressure
in natural gas
system, movements
of the piping over
time, unauthorized
excavation or other
activity

Pipeline rupture, gasket
failure, gas leakage,
explosion, fire, injury,
plant shutdown

Pressure limiting devices (slam-shut valves) upstream of
the pipe section of lower design pressure.

Regular inspection rounds
Regular leak testing (manually)
Buried pipeline markers, surveillance, public awareness

For explosion risks, see Section 2 "Explosion hazards, gas
leakage”.

Steam leakage

Gasket failure of
pipe/valve flanges,
turbine sealing
failure

Injury, plant or turbine
shutdown

Preventive maintenance
Regular inspection rounds

Sealing steam pressure control, sealing monitoring
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Possible consequences
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Risk reduction measures

Blackout

Disturbance in the
high-voltage
distribution network

Damage to equipment,
long shutdown

The turbine will switch over to house-load operation mode
to continue the supply of the plant’s own consumption.

In case switching into house load fails, an emergency
boiler shutdown will be initiated automatically cutting off
the fuel supply, thus preventing further heat release in
the furnace.

For the case that switching over to house load fails, the
plant will be equipped with an emergency power supply
system consisting of an emergency diesel generator
(EDG) and batteries for uninterrupted power supply (UPS)
to maintain critical functions during a power outage to
ensure the safe shutdown of the plant.

Some of the most critical functions include the following:

- Plant automation system

- Boiler feedwater pump (EDG or diesel-powered
pump) to protect the furnace from overheating

- Auxiliary flue gas (ID) fan to ensure sufficient
ventilation of the furnace and ductwork after a
power outage.

- Turbine emergency lube oil pumps

- Diesel-powered firewater pumps

The FGC will be equipped with an emergency water tank
to protect the FGC against too high flue gas
temperatures.

Boiler heating surface
damage (tube internal)

Poor water
chemistry

Tube internal corrosion
and deposits, overheating,
steam release, injury,
equipment damage, plant
shutdown

High makeup water quality according to the requirements
of the oiler process parameters considering turbine
operation.

On-line and off-line water-steam cycle sampling systems
as well as chemical dosing system.

Continuous monitoring of boiler process parameters
(temperatures), including alarms, locks and protections in
the plant automation system.

Predictive maintenance including periodic inspections of
boiler pressure parts according to the regulations

Regular inspection rounds.

Boiler heating surface
damage (tube surface)

Deposits caused by
the fuel

Tube surface corrosion
and deposits, overheating
(tube surface and FGT
system), steam release,
injury, equipment
damage, plant shutdown

Continuous monitoring of boiler process parameters
(temperatures), including alarms, locks and protections in
the plant automation and Safety Instrumented System.

Cleaning of heating surfaces during operation based on
flue gas temperature increase (e.g. spray cleaning for the
1st and 2™ pass, pneumatic rappers for the 4t pass sooth
blowers for the 5t pass).

Predictive maintenance including periodic inspections of
boiler pressure parts according to the regulations.

Regular inspection rounds.

Piping / tubing or
steam drum rupture

Excessive pressure
due to control
failure, material
failure / fatigue,
corrosion

Steam release, injury,
equipment damage, plant
shutdown

Boiler safety relief valves (SRV)

Quality control during manufacturing

Preventive maintenance including inspections of the
tubing (corrosion, wall thickness) and the piping in the
creep area (high pressure live steam) as well as the
steam drum according to regulations.

Regular inspection rounds.

Flue gas cleaning
system faults /
damage

Control failure,
equipment failure

Momentary exceedance of
flue gas emission limits,
structural damage, plant
shutdown

Sufficient redundancy of critical systems and equipment
will be provided.

The flue gas emissions will be monitored by a continuous
emission monitoring system (CEMS), enabling fast
detection of any emission spikes.

If emissions exceed the limits values longer than
allowable, the waste feed will be interrupted, and the
plant will switch over to natural gas firing or be shut
down.

If the emissions rise above the normal level, any leaking
filter bags can be replaced during operation by bypassing
the affected bag filter chamber; any blockages can also
be opened.
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Hazardous situation

Possible consequences
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Risk reduction measures

Functional defects or structural damage of the FGT will
require shutting down and repairing the damage.

Any wastewater accumulated in the event of a
disturbance in the water circulation of the FGT or from
washing of equipment will be either directly disposed by a
tanker or collected into a wastewater storage tank for
later disposal.

The process of flue gas condensation can be interrupted
whilst the FGT is otherwise in operation, which will also
stop any formation of wastewater due to condensation.

Overspeed of turbine

Control system
failure, load
rejection

Equipment damage, flying
debris, injury, plant
shutdown

Overspeed protection is implemented in the turbine
control/protection system independent of the plant
automation system.

Vibration monitoring system initiating turbine shutdown
by turbine control/protection system

Regular proof testing (simulations) of turbine’s protective
functions according to manufacturer’s maintenance
program

Mechanical failure of
turbine

Wear and tear,
material fatigue,
insufficient
lubrication

Equipment damage,
injury, plant shutdown

Vibration monitoring system initiating turbine trip by
turbine control/protection system

Regular inspections/maintenance according to turbine
manufacturer’s maintenance program.

Regular inspection rounds.

5. Hazards during normal operational activities

Dusting of the waste
bunker during waste
unloading

Dusty waste
fractions

Dust inhalation, exposure
to heavy metals, fire

When a waste load is not being unloaded into the bunker,
the area is isolated from the reception hall with lifting
doors (automatic opening/closing).

During normal operation, the waste bunker hall is kept
under negative pressure (air intake for the boiler
combustion).

During maintenance shutdowns, the waste bunker hall is
maintained under negative pressure using a separate
exhaust fan.

The reception hall doors are kept closed whenever the
vehicle length allows (there might be length restrictions).

At the start of operations, truck drivers are required to
wear respiratory protection in the reception hall during
waste unloading as a precautionary measure (final
requirements for PPE will be based on air quality
monitoring results).

Smoke / heat detectors were applicable.

Slag loading

CO generated by
smoldering slag and
continuous heavy
traffic (diesel
engines).

Carbon dioxide poisoning

Efficient ventilation of the slag storage area

CO detectors, leaving of slag unloading area upon CO
alarm

Warning signs

At the start of operations, truck drivers are required to
wear respiratory protection during slag loading as a
precautionary measure (final requirements for PPE will be
based on air quality monitoring results).

Chemical exposure /
Spill

Inadequate
treatment of
chemicals (lye,
ammonia water,
activated carbon),
residues, bottom
slag and fuel
(waste) at the time
of unloading

Injury (burns), emissions
to environment

Clear and understandable instructions (MSDS, among
others).

Training

Prior to starting the waste unloading, approval must be
requested and received from the CCR.

Technical solutions to be in accordance with regulations
and reflect good practices.

PPE according to MSDS

Emergency showers and / or eye flush kits at suitable
places and according to regulations

Constructional spill containment, spill kits.

Cleaning activities
after waste unloading

Reaching to the
bunker e.g. with a
brush to sweep

Falling in the waste
receiving, injury or fatality

Training
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Risk reduction measures

The operator (truck driver) shall have the option to limit
the opening of the tipping door e.g. to cleaning position,
which will prevent the tipping door from fully opening.

Unstable firing
behaviour

Portion of waste
fractions out of
range, insufficient
training, poor
practices

Increase in flue gas
emissions, plant shutdown

If the furnace temperature drops below 850 °C, the
natural gas fired auxiliary burners will ignite to rise the
temperature and keep the boiler in operation.

In extreme case: Stop of waste feeding; boiler will remain
in operation using auxiliary firing (natural gas).

Fault identification and repair activities.

Disorganised traffic
within the area

Insufficient
instructions, poor
practices

Vehicle damage, leaks and
fires, injury

Smooth and safe traffic flow shall be a key element in the
site layout planning.

Speed limits.
Adequate signage and instructions.

To ensure at the gate that the arriving truck driver knows
the correct waste unloading location and driving route.

Insufficient
maintenance and
cleanliness of outdoor
and traffic areas

Insufficient
instructions, poor
practices

Dust emissions to the
environment

Regular and necessary area cleaning.

Instructions, training.

Loss of control /
human error in plant
operation

Software bug,
operator error

Plant emergency
shutdown

According to the overall design principle, in case of loss of
control the equipment must go into safe state.

Alarms
Operator training

HMI design aims to minimize operation errors.

6. Hazards during com

missioning activities

Internal cleaning of
steam piping by steam
blow-off

Poor planning, poor
practices,
inadequate PPE

Flying debris, injury,
hearing loss, excessive
near/far field noise

Careful work planning including defining the impact area
including necessary fencing and measures for noise
attenuation.

Work permits

PPE according to work permits.

Training, experienced personnel to supervise.

Internal cleaning of
fuel gas piping by
natural gas blow-off

Poor planning, poor
practices,
inadequate PPE

Flying debris, explosion,
injury or fatality, hearing
loss, excessive near/far
field noise (for short
period)

Careful work planning including defining the hazardous
area including necessary fencing and measures for noise
attenuation

Work permits

PPE according to work permits.

Training, experienced personnel to supervise.

7. Hazards related to maintenance

Maintenance work at
objects with obvious
risk of exposure to
heavy metal dust;
These include:

- FGT system

- Boiler flue gas
system (furnace,
ductwork)

- Bottom ash system
- Waste bunker

Poor planning, poor
practices,
inadequate PPE

Exposure to heavy metals

Whenever possible, limiting the spread of dust by design
e.g. by structural means (e.g. placing inspection hatches
in an enclosed space).

Risk assessments.

Work permit practices including safe isolation of the
equipment to be maintained (lockout/tagout).

Safety instructions for work in confined spaces, defining
among others the use of PPE, ventilation requirements,
concentration measurements, minimum staffing.

Internal maintenance
of hazardous chemical
tanks (e.g. lye,
ammonia water)

Poor planning, poor
practices,
inadequate PPE

Exposure to hazardous
chemicals, explosion and
fire, injury

Risk assessments.

Work permit practices including safe isolation of the
equipment to be maintained (lockout/tagout).

Safety instructions for work in confined spaces, defining
among others, the use of PPE, ventilation requirements,
concentration measurements, minimum staffing.

Emptying and
maintenance work of
residues silos,
activated carbon,
Ca(OH)2, CaO silos

Poor planning, poor
practices,
inadequate PPE

Injury, emissions to
environment

Risk assessments.

Work permit practices including safe isolation of the
equipment to be maintained (lockout/tagout).
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Risk reduction measures

Safety instructions for work in confined spaces, defining
among others, the use of PPE, ventilation requirements,
concentration measurements, minimum staffing.

Isolation of the object so that the dust released spread
into the environment will be minimized.

Maintenance of MV
electrical equipment

Poor planning, poor
practices,
inadequate PPE,
human error,
insulation failure

Arc flash, injury or fatality

Only authorized persons for medium voltage switching.
Insulation testing

Work permit practices including safe isolation of the
equipment to be maintained (lockout/tagout).

Safety instructions, defining among others, the use of

Training

Maintenance of the
natural gas system.

Build-up of
explosive
atmosphere with
ambient air

Explosion, injury or
fatality

Inerting the natural gas system according to instructions
prior to starting maintenance works as well as prior to
taking the system back to operation after completed
maintenance.

Dropping objects /

Poor practices,

Injury or fatality

Work permits

Falls inadequate PPE
. PPE according to work permits
. Instructions, training
. Supervision, as necessary

8. Other

Legionella / Biological Stagnant water in Health risk to personnel . Water treatment

hazard basins, airborne
droplets in the air .
flow (aerosol) inside

Regular cleaning and monitoring.

the cooling tower . Safety instructions, defining among others, the use of
during operation, PPE.
poor maintenance

Natural hazards (e.g. Seismic activity Structural damage, fire, . Seismic design according to applicable civil design codes

earthquake) injury or fatality

. Emergency response plan

By applying the risk reduction measures recorded in the above table, the residual risk (i.e. the
remaining risk level after implementing the risk reduction measures) should be reduced to a
reasonable level. Whether further measures are needed and are justifiable will be determined by
quantitative HAZIDs and/or HAZOPs later in the project. When developing technical, operational, or
procedural means to further reduce the residual risk associated with a hazardous scenario, it is
essential to critically evaluate the actual suitability, i.e. real-life experience, of the measures
considered, as well as the benefit in relation to costs. In any case, AFRY applies the widely recognized
ALARP* principle in risk reduction.

4.3.2 Leakage situations with potential impact on the environment

In the event of a leakage in the ammonia water storage system, the leaking solution would be
contained in a basin of 110% capacity of the stored volume, inside which the storage tank is placed.
Part of the solution that is collected in the basin would start evaporating and thus disperse in the
surrounding ambient air depending on the ambient conditions (ambient dry-bulb temperature and
relative humidity, temperature profile, wind velocity).

In order to assess the impact of an ammonia water leak scenario, the so-called 1% lethality zone
was determined. Based on initial modelling, the radius of the 1% lethality zone was determined to
be approximately 19 m, staying clearly within the site boundaries.

4“As Low As Reasonably Possible”. By definition, if the residual risk is evaluated to be on a tolerable level, the risk
should be further reduced to “as low as reasonably possible”.
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Due to the risk reduction measures listed above (Section 3 in the previous Table 4-1) providing
several layers of protection, an undetected substantial leak in the ammonia water storage system
is considered unlikely, and thus a large amount of ammonia water in the containment basin.

Resulting from a possible leak in the low-pressure natural gas supply pipe a gas vapour cloud
explosion could occur. In such a scenario the leaking natural gas would have to accumulate and mix
with air to reach the flammability area between LEL and UEL (i.e. methane content between about
5-15%), in addition to which, an ignition source would be needed to enable a delayed ignition. The
likelihood of a gas vapour cloud explosion is higher in confined or congested areas where gas can
accumulate and mix with air in the flammable range. In the Acone WtE project the buried natural
gas supply pipe will be routed relatively far from the buildings, thus reducing the risk of explosive
gas vapour cloud buildup.

In addition to a delayed ignition, another scenario related to a leak in the natural gas supply pipe
would be the case with immediate ignition at the source in the form of a jet fire®, characterised by
a directional flame following the jet, causing excessive heat radiation. The radius of the 1% lethality
zone caused by the heat radiation was determined to be approximately 24 m, staying clearly within
site boundaries.

Either a gas vapour cloud explosion or a jet fire due to gas leak is considered unlikely due to the
risk reduction measures listed above (section 1 and 2 in the previous Table 4-1). The hazardous
area classification of the plant (not limited only the natural gas system) around the potential points
of leakage in conjunction with compliant equipment selection as well as bonding and grounding® of
the natural gas system, will efficiently reduce the occurrence of ignition sources or hot surfaces.

In either natural gas leak scenarios, the consequences are expected to stay within the plant site
boundaries, thus consequential damages to installations outside the plant site boundaries (such as
the TEC 2 industrial facility at a distance of some 300 metres) are not expected.

4.3.3 Potential hazards posed by the Riga TEC-2

According to an abridged Civil Protection Plan’, prepared by Latvenergo, owner and operator of TEC-
2, the following hazardous substances are available/stored on site:

- Natural gas (main fuel)
- Diesel oil (backup fuel)
- Water treatment chemicals

The document identifies following incidents as potentially hazardous:

- Natural gas jet fire

- Gas vapour cloud explosion

- Diesel oil pool fire

- Chemical liquid spill (e.g. hydrochloric acid (HCL) storage tank damage)

The document concludes that the above scenarios do not pose significant risk beyond TEC-2 site
boundaries (refer to statement in Section 4.1). The argumentation is credible especially for the Gren
Latvija SIA project given the long distance to the TEC-2 site boundaries.

Nevertheless, the possible impact of a natural gas jet fire and vapour cloud explosion withing TEC-
2 site on the Gren Latvija SIA plant was assessed (“domino effect”). The modelling results confirm
the conclusions stated in the TEC-2 Civil Protection Plan: The consequence distance does not impact

5 By definition a high-energy flame resulting from the ignition of a pressurized gas or liquid leak.

¢ The aim of bonding and grounding of the piping and equipment of the natural gas system is to equalize the potential
of the system, thus preventing generation of sparks.

7 https://latvenergo.lv/storage/app/uploads/public/612/cbb/926/612cbb926860b782547993.pdf (the full document is
classified).
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the Gren Latvija SIA plant site (refer to consequence analysis report no. 101032787-001-K001,
Rev.2)8.

As to the consequences of a possible diesel oil pool fire or chemical liquid spill:

- The impact of heat radiation caused by a possible diesel oil pool fire would not reach the
Gren Latvija SIA plant site (i.e. the heat radiation would stay below relevant threshold
values).

- The impact of a possible spill of water treatment chemicals (HCL being the most hazardous)
would not reach the Gren Latvija SIA plant site: HCI releases tend to cause intense local
corrosive exposure, posing a risk for TEC-2 personnel in the vicinity of the leak, where a
corrosive cloud could form?®.

8 The available consequence analysis for 25% ammonia-water and natural gas leakages within the Gren Latvija SIA
plant (Report no. 101032787-001-K001) was extended to cover the assumed scenarios of natural gas jet fire and
vapour cloud explosion within TEC-site.

° Note that HCL fumes are corrosive, not toxic. HCL fumes being heavier than air, will not disperse effectively to the
surroundings.
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Saisinajumi

AC Aktivéta ogle

CKT Centralas kontroles telpa

OobuUs Oglekla dioksida uztverSanas sistéma

SKS Sadalitas kontroles sistéma

EPCM Projektésana, iepirkumi, bivnieciba, parvaldiba

DGK Dumgazu kondensators

DGA Dimgazu attirisana

HAZID Apdraudé&juma identifikacija (izpéte)

HAZOP Apdraudé&jumu un darbibas spé&ju analize

ZSR Zemaka spradzienbistamibas robeza

PARTIJA Produktu grupa, ko izgatavo kopa vienados apstaklos

MBA Mehaniski biologiska attiriSana

MDDL Materialu drosibas datu lapas

CSA Cietie sadzives atkritumi

OEM Originalas iekartas razotajs

E&TA Ekspluatacija un tehniska apkope

IAL Individualie aizsardzibas lidzekl]i

RAMS Parskats par riska novértéSanas metodi

NAIK No atkritumiem iegdts kurinamais

SIL Drosuma integritates llmenis, kas noteikts standarta IEC 61508
DAV Drosibas atslogo$anas varsts

ASR Augséja spradzienbistamibas robeza
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1 Ievads

1.1 Parbaudes mérkis

Sis sakotnéjas HAZID (apdraud&jumu identifikacijas) mérkis planotajai Gren Acones redeneracijas
stacijai ir identificét iesp&jamos apdraud&jumus cilvékiem, videi un aktiviem, ka ari registrét
planotos riska mazinasanas pasakumus riska parvaldisanai.

1.2 Parbaudes tvérums

ST sakotnéja HAZID attiecas tikai uz iesp&jamiem apdraud&jumiem normalas ekspluatacijas laik3,
tostarp stacijas ikdienas ekspluatacijas un tehniskas apkopes laika stacijas teritorija. Iesp&jamie
apdraudé&jumi blvniecibas vai kapitalo remontu laika ir jaatdala'. 4.1. sadala ir sniegts parskats par
riska novértéjumiem, kas ir bitiski dazados projekta posmos.

2 Stacijas konfiguracija

Gren Acones redeneracijas stacijas koncepcija sastav no vienu ardu tipa katla ar aptuveno
sadedzinasanas jaudu 200 000 t/gada dazadas kvalitates atkritumiem, vienas pussausas diimgazu
attiriSanas (DGA) sistémas, ieklaujot absorbétaja katalizatoru, selektivu katalitisko reaktoru (SKR),
skruberi un dimgazu kondensatoru (DGK), un aptuveni 70 MW siltuma jaudas un 20 MW tvaika
turbinas deneratoru, ka ari nepiecieSamos procesus, automatizaciju, elektrifikaciju un
inzeniertehniskos darbus. Sarazota elektroenergija tiks padota uz publisko elektrotiklu. Tiks

rezervéta vieta iespéjamai ODUS uzstadiSanai nakotné.

Stacija ir paredzeta nepartrauktai darbibai pie bazes un daléjas slodzes. Paredzéts, ka stacija
darbosies vairak neka 8000 darba stundu gada.

Visas parastas ar stacijas ekspluataciju saistitas darbibas, tostarp palaiSana (silta un karsta) un
izslégsana, tiks veiktas no centralas kontroles telpas (CKT) ar pastavigi klatesosu personalu.

Projekta izpildes pamata bls EPCM (ProjektéSana, iepirkumi, bivnieciba, parvaldiba) projekta
modelis, t. i., stacija tiks iegadata vairakas pakotnés, PARTIJAS (apléstais PARTIJU skaits 30-40).

Stacija bls paredzeta dazadiem atkritumu veidiem. Ka galveno kurinamo izmantos cietos
nebistamos sadzives atkritumus (CSA) péc mehaniski biologiskas attiriSanas (MBA). Tomér stacija
tehniski bis iespéjams sadedzinat CSA péc mehaniskas attiriSanas, ka ari atlidenotas dinas, NAIK,
rupnieciskos un komercialos atkritumus, koksnes atliekas, zemas kvalitates biomasu, sasmalcinatus
automasinu atkritumus, kuru sadedzinasana atbilst nepiecieSamajam rezidences laikam 2 s 850 °C

temperatura.

Elektrostacijas provizoriska pamatshéma ir sniegta IVN zinojuma 1. pielikuma 3.6. attéla, bet
objekta izvietojuma plans — IVN zinojuma 2. pielikuma 3.1. attéla.

! Pirms bivdarbu uzsaksanas ir jaizveido vairaki dokumenti, kas saistiti ar iesp&jamiem apdraudéjumiem buvniecibas
laika. Dokumentu klasts ietver gan visparigus dokumentus, pieméram, teritorijas riska parvaldibas planu, gan darbam
specifiskus riska novértéjumus, pieméram, RAMS (Parskatu par riska novértésanas metodi). Apjomigu kapitalo remontu
veiksanai, kad nepiecieSama smagu priekSmetu pacel$ana, ari bitu vajadzigi RAMS.
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3 Piemérotie normativi un standarti

Prasibas Gren Acones regeneracijas stacijas projektésanai balstisies uz sadu hierarhiju:
* Vides prasibas, atlaujas
+ Latvijas tiesibu akti/akti/normas/standarti/noteikumi
« Attiecigas Eiropas direktivas, tostarp saskanotie standarti un to normas.

Kopuma projekta pamata bis saskanotie Eiropas standarti un normas. Tomér civilbivniecibas
projekta pamata bus vai nu 1.-9. EIROKODEKSS, vai valstu bavnormativi.

Ipadas sféras tiks pieméroti ari starptautiskie normativi un standarti:
+ DIN normas
+ HEI Siltumapmainas institlts
+ ISO standarti
. IEC/ISA standarti
+ IEEE standarti un publikacijas

« VDI/VGB /VDEW / VDE vadlinijas
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4 Sakotn&ja APDRAUDEJUMA identifikacija (HAZID)

4.1

Vispariga informacija
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4-1. tabula sniedz parskatu par darbibam, kas saistitas ar droSibu dazados projekta posmos. Taja
paradits, ka dazadiem mérkiem un dazados projekta posmos tiks sagatavoti vairaki riska
novértéjumi (ieziméti sarkana krasa).

4-1. tabula: Ar drosibu saistitas darbibas daZados projekta posmos (tipiskas).

1. solis

Pirmsprojektésana
(Pasreizé&jais statuss)

2. solis
Pamatprojektésana

3. solis
Detalizéta
projektésana

4. solis
Buivnieciba un
uzstadiSana

5. solis
Nodosana
ekspluatacija un

e Sazina ar valsts
iestadém

e Bistamu kimisko vielu
un materialu
sakotné&jais saraksts

« Teritorijas izkartojuma
drosibas novért&jums

« Sakotnéjas

&t raksts
. Sakotné&ja HAZL
« Galvenais aprikojums

un citas atbilstosas

PARTIJAS:

o Drosibtehniskas
sistémas
specifikacija (ja ir)

o Riska novértéjumu
prasibas piegazu
ietvaros

o Projektésanas
drosibas prasibas

o Provizoriskas
drosibas prasibas
darbuznéméjiem

Provizoriskais risku
noveértéjums, piem.,
HAZID

Izkartojuma drosibas

parbaude:

o Drosibas attalumi,
pamatojoties uz
standartiem un/vai
seku analizi un
dispersijas
modeléSanu

o Galvenie evakuacijas
celi arkartas
gadijumos

o Glab&ju komandas
piekjuves celi

o Tehniskas apkopes
piek|uves prasibas

o Satiksmes celi un
logistika

Celsanas koncepcija

Ugunsgréka riska

analize

Ugunsdrosibas apraksts

Pre-ATEX pétijums

Stacijas drosibtehnisko

funkciju un sistémas

(SIS) provizoriska

specifikacija

o Provizoriska SIL
analize

Drosibas prasibas

darbuznémeéjiem

Detalizéta risku
analize visam
PARTIJAM (atbilstosi
nepiecieSamibai)

o HAZOP, tostarp
atkartota HAZOP,
ja nepieciesams

o FMEA (jair)

Bistamo zonu

klasifikacija

Iekartu klasifikacija (Ex

prasibas)

ATEX izpéte

o Dokuments par
spradzienaizsardzibu

Drosibtehniskas

sistémas (SIS)

konstruktivais
izpildijums

o SIS analize,
izmantojot LOPA
vai riska grafiku
metodi

Izkartojuma drosibas

parbaudes, izmantojot

3D stacijas modeli

Biivniecibas riska

noveértéjums

Drosibas un veselibas

aizsardzibas plans

(D&VA plans) atb.

92/57/EEK

HAZOP darbibu

turpinasana

e Teritorijas risku
parvaldibas plans
Teritorijas droSibas
organizacija, tostarp
drosibas koordinators
Drosibas un veselibas
aizsardzibas plans
(D&VA plans) atb.
92/57/EEK
(atjauninajums)
Drosibas vadlinijas
darbuznéméjiem
Operativas
ricibas/glabsanas plans
Teritorijas drosibas
plans, piem.:

Drosibas instrukcijas

Augsta riska darbi

Personala drosiba

Apmaciba

Zinosana un

izmekl&Sana

o Drosibas
komunikacija

o Auditi

Parskats par riska

novértésanas metodi

(RAMS) konkrétiem

augsta riska darbiem

« HAZOP darbibu

turpinasana

Darba atlaujas

Mehaniskas gatavibas

parbaude un gataviba

.
0O 0 0 0 O

nodosanai ekspluatacija

darbibas uzsaksana

Nodosanas
ekspluatacija riska
analize

HAZOP darbibu
pabeig$ana

Ar drosibu saistitas
dokumentacijas un
prakses parbaude

o Drosibas parbaude
pirms darbibas
uzsaksanas

o E&TA rokasgramatu
parbaude

o Darba atJaujas péc
mehaniskas
pabeigsanas

Aukstas nodoSanas

ekspluatacija

pabeigSanas parbaude

Gataviba atrai

reagésanai

Gataviba karstai

nodo$anai ekspluatacija

Izmainu parvaldiba

Ka redzams

iepriekSéja tabula,

Sim sakotn&jam,

kvalitativajam HAZID sekos faktiskais,

kvantitativais HAZID pamatprojektéSanas posma. P&c tam detalizétas projektéSanas laika tiks veikta
detalizéta riska analize, parasti piemérojot HAZOP (apdraud€jumu un darbibas sp&ju analizes?)
metodologiju, kas koncentréjas uz procesa riskiem. Tapéc citam sféram bds savi riska novértéjumi,

pieméram, buvniecibas riska novertéjums.

HAZID ir augsta limena, parasti kvalitativa riska novértésanas metode pirmaja posma, ko izmanto
projekta sakuma, lai noteiktu iesp&jamos apdraudé&jumus. HAZID var veikt vairakas reizes atbilstosi
projekta progresam, pieméram, sakot ar sakotngjo, kvalitativo HAZID pirmsprojektéSanas posma
un turpinot ar kvantitativo HAZID vélak, kad ir pagajis pietieckams projekta realizacijas laiks

(pieméram, pamatprojektéSanas posma).

2 HAZOP ir sistematiska un detalizéta procesa vai sistémas analize, ko veic vélak projektésanas vai ekspluatacijas posma.
Taja galvena uzmaniba pievérsta tam, ka novirzes no projekta ieceres var radit apdraud€jumus, nosakot potenciali
bistamus notikumu scenarijus, kas lauj precizak noteikt atlikuso riska limeni. HAZOP parasti ir nepartraukts process, kas
turpinas pat Iidz izmainam projekta stacijas kalposanas laika.
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HAZID novértéSanas priekSmets ir sistéma (atskiriba no detalizétas riska analizes, pieméram,
HAZOP), kuras mérkis ir uzzinat, ka tiesi sistémas un komponenti ir savstarpé&ji savienoti, tadéjadi
laujot padzilinati izvértét sistému un komponentu mijiedarbibu.

Ta ka par droSu projektéSanu un visu attiecigo droSibas noteikumu ievérosanu bis atbildigs katrs
darbuznéméjs projekta, darbuznéméjiem ir pienakums veikt nepiecieSamos riska novért&jumus
(pieméram, HAZOP) visam piegades tvérumam.

4.2 Ar stacijas darbibu saistitie pamatpienémumi

Lielaka dala turpmak uzskaitito faktoru tiek uzskatiti par pamatpienémumiem, tapéc tie nav
obligati atseviski jaieraksta 4.3. sadala sniegtaja identificéto potencialo apdraudé&jumu
kopsavilkuma ka riska mazinasanas pasakumi, ja vien netiek uzskatits par lietderigu to uzsvért.

« lekartas un sistémas parasti tiek pastavigi darbinatas attalinati no centralas kontroles telpas
(CKT) ar apkalpi.

+ Piekluve iekartam, kas atrodas telpas, bis atlauta tikai pilnvarotam personalam (durvis ir
aizslégtas un atslégas tiek glabatas CKT vai lidziga vieta).

«  Stacijas darbibu nodrosinas kvalificéts un apmacits personals.
+  Stacija tiks darbinata saskana ar instrukcijam.

« IAL (individualie aizsardzibas lidzekli) tiks izmantoti saskana ar ekspluatacijas instrukcijam
(pamatojoties uz OEM prasibam) un MDDL (materialu droSibas datu lapam).

+  Ekspluatacijas/tehniskas apkopes personals veiks regularas parbaudes apgaitas, kas
ieklautas operatora noteiktaja parbaudes programma.

- Pielaides pie darba procediras tiks ievérotas, drosi izol€jot aprikojumu, kuram javeic
tehniska apkope (blokésana/markésana).

«  Tehniskas apkopes darbi tiks veikti saskana ar tehniskas apkopes instrukcijam, jo Tpasi
ievérojot OEM droSibas instrukcijas.

« Tehniskas apkopes darbus veiks tikai apmacits personals, tas attiecas ari uz
darbuznéméjiem un to apaksuznéméjiem.

«  Par nodosanu ekspluatacija atbildigajam personam jabut ieprieksgéjai pieredzei nodosanas
ekspluatacija darbibu veikSsana un droSiba nodoSanas ekspluatacija laika pienacigi
janodrosina atbilstosi nodosanas ekspluatacija planam.
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4.3

pasakumi

4.3.1
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Identificétie iespéjamie apdraudéjumi un riska mazinasanas

Apdraudé&jumu un riska mazinasanas pasakumu kopsavilkums

4-2. tabula apkopo identificétas bistamas situacijas, to iemeslus, iespéjamas sekas un riska
mazinasanas pasakumus katrai sférai/témai. Registrétie riska mazinasanas pasakumi atspogulo
AFRY ilgtermina pieredzi ar lidziga veida un izméra redeneracijas stacijam?3.

Identificétas bistamas situacijas ir strukturétas sadi:

«  Ugunsgréki

*  Spradzienbistamiba

*  Noplades

e Iekartu defekti un bojajumi

*  Apdraudé&jumi normalas ekspluatacijas laika

* Ar tehniskas apkopes darbiem saistitie apdraudéjumi

. Citas

4-2. tabula: Identificéto bistamo situaciju kopsavilkums, to iemesli, iespé€jamas sekas un riska
mazinadSanas pasakumi.

Bistama situacija

Iemesls

Iespéjamas sekas

Riska mazinasanas pasakumi

1. Ugunsgréki

Ugunsgréks katla
atkritumu bunkura

Uzliesmojosie
atkritumi

Iekartu bojajumi,
strukturalie bojajumi,
biezu toksisko dimu
veidosanas, t.sk. smago
metalu emisijas,
satiksmes traucéjumi, ceju
blok&sana, piesarnots
ugunsdzésibas tdens.

Karsto vietu automatiska noteik$ana ar termokameram.

Automatiska karsto vietu apslapésanas saksana,
izmantojot putu vai Gdens lielgabalus.

Ugunsdzésanas operaciju veiksana kopa ar
ugunsdzésé&jiem.

Biezu dimu veido3anas gadijuma: Atras reagé$anas plana
realizacija, cita starpa nosakot bridindsanu teritorija un
satiksmes kontroli, ko veic valsts iestades.

Persondla gatavibas uzturésana, veicot regularas
apmacibas.

Ugunsdzésibas Gdens izplatisanas ierobezosana
(atkritumu bunkurs, kanalizacijas un gridas konstrukcijas)
un utilizacija.

Ugunsgréks kravas
automasina

Kravas automasinu
sadursme

Iekartu bojajumi,
strukturalie bojajumi,
toksisko dimu
veido$anas, satiksmes
traucéjumi, piesarnots
ugunsdzésibas tdens.

Mobila sistéma putojosas Kimiskas vielas pievienosanai
teritorijas ugunsdzésibas hidrantu sistémai, tadé€jadi
nodrosinot degosa transportlidzek|a dzesésanu un
dzéSanu visa stacijas teritorija.

Ugunsdzésibas Tdens izplatiSsanas ierobezosana
(atkritumu bunkurs, kanalizacijas un gridas konstrukcijas)
un utilizacija.

Ugunsdzésanas operaciju veiksana kopa ar
ugunsdzésé&jiem.

Biezu dimu veidosanas gadijuma, bridindsana teritorija
un satiksmes kontrole, ko veic valsts iestades.

3 Lai izvairitos no parpratumiem, janem véra, ka informacijas izkartojuma seciba tabula ne vienmér atspogulo riska
nozimigumu. Lai gan mérkis ir bijis vispirms noradit potenciali batiskakos riskus, logikas labad vienas kategorijas
jautajumi ir apkopoti kopa.




Bistama situacija

Ugunsgréks dimgazu
attirianas sistéma

Iemesls

Vadibas klime,
augsta dimgazu
temperatdra,
dzirksteles
dimgazés

Iespé&jamas sekas

Stacijas avarijas
apturésana, strukturali
bojajumi
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Riska mazinasanas pasakumi

Katlu dimgazu sistémas piecas gazejas, ka ari DGA
reaktora daja efektivi samazina risku, ka dzirksteles
varétu ieplUst talak DGA sistéma.

Katla avarijas apturé$ana parak augstas dimgazu
temperatiras dé|.

Maisa filtru bunkura lTmena uzraudziba (iesp&jams maisa
aizdegs$anas risks parpildisanas gadijuma).

DGK bis aprikots ar avarijas Gdens tvertni, lai aizsargatu
DGK pret parak augstu dimgazu temperatdru.

Eka bis aprikota ar dimu/karstuma detektoriem.
Eka bis aprikota ar automatisku ugunsdzésibas sistému.

Iesp&jama filtra kameru inertésana (izpdsana) ar N2.

Ugunsgréks atlieku
silosa

Parak augsts
aktivétas ogles
saturs dUmgazu
attiriSanas procesa

Mehaniski bojajumi,
putek|u emisijas

Pareiza pievienota aktivétas ogles daudzuma kontrole, lai
samazinatu aizdegsanas risku.

Atlieku silosa temperatiras uzraudziba.

Iesp&jama inertésana (izptsana) ar Na.

Ugunsgréks
dabasgazes sistéma
katla iekartas (zema
spiediena dabasgaze)

Gazes nopluade un
spradzienbistamas
atmosféras
veidosanas ar
apkartéjo gaisu,
karstam virsmam,
aizdegSanas avotu

Iekartu bojajumi,
traumas, stacijas
izslégsana

Dabasgazes sistémas bistamo zonu klasifikacija,
atbilstosu iekartu izvéle, savienosana un zemésana.

Sakotnéja parbaude, tostarp spiediena parbaude,
materialu parbaude un atbilstibas projektésanas
standartiem parbaude.

Gazes noplldes noteiksana katlumaja

Profilaktiska apkope, tostarp periodiskas parbaudes ar
noplGzu testésanu.

Regularas parbaudes apgaitas
Eka bis aprikota ar dimu/karstuma detektoriem.

Eka bis aprikota ar automatisku ugunsdzésibas sistému.

Ugunsgréks
dabasgazes sistéma
ara (zema spiediena
dabasgaze)

Gazes noplade un
spradzienbistamas
atmosféras
veidosanas ar
apkartéjo gaisu,
karstam virsmam,
aizdegSanas avotu

Siltuma starojums, iekartu
bojajumi, traumas,
stacijas izslég$ana

Dabasgazes sistémas bistamo zonu klasifikacija,
atbilstosu iekartu izvéle, savienosana un zemésana.

Sakotnéja parbaude, tostarp spiediena parbaude,
materidlu parbaude un atbilstibas projektésanas
standartiem parbaude.

Profilaktiska apkope, tostarp periodiskas parbaudes ar
nopliizu testéSanu.

Regularas parbaudes apgaitas

Ugunsdzésibas hidranti

Ugunsgréks avarijas
dize|generatora (EDG)
dize|degvielas dienas
tvertné ar 3 m?
maksimalo glabasanas
tilpumu

Ellas noplade kopa
ar aréju siltuma
avotu, kas
paaugstina
degvielellas
temperataru virs
uzliesmosanas
temperaturas

(> 50°C), UN
pietiekamu

dzirksteles enerdiju.

Siltuma starojums, iekartu
bojajumi

EDG, ieklaujot degvielas dienas tvertni, kas uzstadita
konteinera arpus telpam.

EDG konteiners tiks aprikots ar dimu/karstuma
detektoriem.

Regularas parbaudes apgaitas, regulara EDG testésana.

Ugunsdzésibas hidranti.

2. Spradzienbistamiba

Dabasgazes noplide

Dabasgazes vada
parravums, blives
vai varsta atteice

Ugunsgréks, spradziens,
traumas, stacijas
izslégsana

Dabasgazes sistémas bistamo zonu klasifikacija,
atbilstosu iekartu izvéle, savieno$ana un zemésana.

Gazes detektori
Caurulvadu un piederumu izvéle saskana ar noteikumiem

Sakotnéja parbaude, tostarp spiediena parbaude,
materialu parbaude un atbilstibas projektésanas
standartiem parbaude.

Profilaktiska apkope, tostarp periodiskas parbaudes ar
noplGzu testésanu.

Dabasgazes sistémas padarisana par inertu saskana ar
instrukcijam pirms tehniskas apkopes darbu uzsaksanas,
ka ari sistémas darbibas atsaksanas péc tehniskas
apkopes pabeigSanas.
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Regularas parbaudes apgaitas

Ugunsdzésibas hidranti

Aktivétas ogles (AO)
noplide

Blives vai varsta
atteice

Ugunsgréks, spradziens,
traumas, stacijas
izslégsana

Aktivétas ogles sistémas bistamo zonu klasifikacija,
atbilstosu iekartu izvéle.

Uzpildes lImena un temperatiras kontrole.
AO silosa inertéSanas iespéja (izptasana) ar N2.
Profilaktiska apkope

Regularas parbaudes apgaitas

Viegli uzliesmojosi
atkritumi vai
priekSmeti, pieméram,
gazes baloni

Sveskermeni
atkritumos

Spradziens kurtuve,
iekartu bojajumi, stacijas
izslégsana

Kurinama padeves bunkura izméri ierobezos priekSmetu
maksimalo izméru pirms iek|Gsanas kurtuvé.

Sveskermenus var iznemt no kurinama padeves bunkura,
izmantojot paligceltni.

Kurtuve tiks projektéta ta, lai spiediens gazes pusé bitu
augstaks neka parasti.

Atkritumu padeves uzraudziba, ko veic greiferceltna
operators.

Atkritumu padeves
katla atsaksana péc
avarijas apturésanas

Katla karsta
palaisana péc
avarijas apturésanas

Spradziens kurtuve,
iekartu bojajumi,
izslégsana

Drosibtehniska sistéma (“Katlu aizsardziba”), kas
nodrosina, piem.:

Minimala kurtuves temperatira atkritumu padevei
Minimalais O2 saturs dimgazés

NepiecieSamiba izplst kurtuvi un dimgazu
caurujvadus

NepiecieSamiba iedarbinat papildu deglu sistému
(dabasgaze)

3. Noplides

Noplade no atkritumu
bunkura

Strukturalie
bojajumi

Emisijas vidé

Bunkura konstrukcijas projektéSana saskana ar
piemé&rojamiem standartiem.

Bunkura konstrukcijas tiks izmantots |oti augsta blivuma
betons un ipasi blivésanas risinajumi.

Noplldes no bunkura konstatésana agrina posma,
izmantojot automatizétu noplides noteik$anas sistému
(zem bunkura tiks uzstadita noplizu uzraudzibas
caurulvadu sistéma).

Iesp&jamo noplGzu ierobezosana un likvidésana,
izmantojot nopliizu noteikSanas caurujvadu sistému.

Ja tiek konstatétas noplides, bunkurs tiek iztuksots un
apakséja konstrukcija tiek salabota.

Amonija hidroksida
noplide

Parpildisana,
materiala defekts
vai bojajums, blives
atteice

Bistamu izgarojumu
iedarbiba, emisijas vidé

Amonija hidroksida (25% NH4OH) uzglabasanas tvertne
(aptuv. 60 m3) tiks aprikota ar [imena méritajiem un
trauksmém, ka ari neatkarigu parplides aizsardzibas
ierici.

Kvalitates kontrole razo$anas un uzstadisanas laika, pasu
uzmanibu pievérSot metindjumiem.

Periodiska tvertnes [imena méritaju, augsta limena
trauksmes signalu un parplides aizsardzibas ierices
parbaude.

Uzglabasanas tvertnei ir dubulta korpusa konstrukcija.

Uzglabasanas tvertne tiks uzstadita aizsargvalna
norobezojuma ar noplides detektoru.

Sadursmju novérsanas aizsardziba, ko nodrosina
aizsargvalna norobezojums.

Atloku izmanto$anas samazinasana lidz minimumam.

Atloku lensu aizsargu izmanto$ana, lai mazinatu koroziju
un saglabatu blivju veselumu.

Pilienu paplates, ieklaujot nopldes noteiksanu zem
caurulvadiem arpus aizsargvalpa norobezojuma.

Periodiskas noplldes noteiksanas parbaudes.
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Piemérotas vietas stacijas teritorija tiks uzstadits
pietiekams skaits amonjaka sensoru, pamatojoties uz
dispersijas modelésanu (vélak).

Amonjaka sensoru periodiska kalibréSana.

Avarijas dusas un/vai acu skalosanas komplekti
piemérotas vietas un saskana ar noteikumiem.

Uzglabasanas tvertnes profilaktiska apkope, kas ietver
periodiskas apskates un iek$&jas parbaudes.

Regularas parbaudes apgaitas

Btiskas nopliides gadijuma: Atras reagésanas plana
realizacija, cita starpa nosakot bridindsanu teritorija un
satiksmes kontroli, ko veic valsts iestades.

Personala gatavibas uzturésana, veicot regularas
apmacibas.

Par darba droSibu noslégtas telpas skatiet 7. sadalu “Ar
tehnisko apkopi saistitie apdraud&jumi”.

Sarmu (kodiga natrija,
NaOH) noplade

Parpildisana,
materiala defekts
vai bojajums, blives
atteice

Bistamu izgarojumu
iedarbiba, emisijas vidé

Sarmu (25% NaOH) uzglabasanas tvertne (aptuv. 16 m3)
tiks aprikota ar limena méritajiem un trauksmém, ka ari
neatkarigu parplides aizsardzibas ierici.

Kvalitates kontrole razosanas un uzstadisanas laika, Tpasu
uzmanibu pievérSot metindjumiem.

Periodiska tvertnes limena méritaju, augsta limena
trauksmes signalu un parplides aizsardzibas ierices
parbaude.

Uzglabasanas tvertnei ir dubulta korpusa konstrukcija.

Uzglabasanas tvertne tiks uzstadita aizsargvalna
norobezojuma ar nopltdes detektoru.

Sadursmju novérsanas aizsardziba, ko nodrosina
aizsargvalna norobezojums.

Atloku izmantosanas samazinasana lidz minimumam.

Atloku lensu aizsargu izmanto$ana, lai mazinatu koroziju
un saglabatu blives veselumu.

Pilienu paplates, ieklaujot noplides noteiksanu zem
caurulvadiem arpus aizsargvalpa norobezojuma.
Periodiska tvertnes limena méritaju, augsta limena
trauksmes signalu un parplides aizsardzibas ierices
parbaude.

Avarijas dusas un/vai acu skalo$anas komplekti
piemérotas vietas un saskana ar noteikumiem.

Uzglabasanas tvertnes profilaktiska apkope, kas ietver
periodiskas apskates un iek$&jas parbaudes.

Regularas parbaudes apgaitas

Par darba drosibu noslégtas telpas skatiet 7. sadalu “Ar
tehnisko apkopi saistitie apdraudé&jumi”.

Aktivétas ogles
noplide

Parpildisana, blives
atteice

Traumas, emisijas vidé

Aktivétas ogles (AO) uzglabasanas tvertne (aptuv. 70 m3)
tiks aprikota ar limena méritajiem un trauksmém, ka ari
parplides aizsardzibu.

Periodiska tvertnes limena méritaju, augsta limena
trauksmes signalu un parplides aizsardzibas ierices
parbaude.

Avarijas dusas un/vai acu skalo$anas komplekti
piemérotas vietas un saskana ar noteikumiem.

Profilaktiska apkope.
Regularas parbaudes apgaitas.

Par darba droSibu noslégtas telpas skatiet 7. sadalu “Ar
tehnisko apkopi saistitie apdraud&jumi”.

Dabasgazes noplide

Regulatora atteice,
kontroles darbibas
traucéjumi,
parmérigs spiediens
dabasgazes sistéma,
cauru)vadu kustiba
laika gaita,

Caurulvada parravums,
blives atteice, gazes
noplide, spradziens,
ugunsgréks, traumas,
stacijas izslég$ana

Spiediena ierobezosanas ierices (atrdarbigi varsti) pirms
zemaka projektéta spiediena caurules sekcijas.

Regularas parbaudes apgaitas

Regularas noplides parbaudes (manuali)
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Pazemes caurulvadu markieri, uzraudziba, sabiedribas
informésana

Informaciju par spradziena riskiem skatiet 2. sadaja
“Spradzienbistamiba, gazes noplide”.

Tvaika noplide

Caurulu/varstu
atloku blivju atteice,
turbinu blivéjuma
atteice

Traumas, stacijas vai
turbinas izslégsana

Profilaktiska apkope
Regularas parbaudes apgaitas

BlivéSanas tvaika spiediena kontrole, blivéjuma
uzraudziba

4. Iekartu defekti un b

ojajumi

Elektroenergijas
padeves partraukums

Trauc&jumi
augstsprieguma
sadales tikla

Iekartu bojajumi,
izslégsana uz ilgu laiku

Turbina parslégsies uz paspatérina slodzes darbibas
rezimu, lai turpinatu apgadat stacijas paspatérinu.

Ja parslégsanas uz paspatéripa slodzi neizdodas, tiks
uzsakta katla avarijas apturésana, automatiski izslédzot
kurinama padevi, tad&jadi novérsot turpmaku siltuma
izdaliSanos kurtuvé.

Gadijuma, ja parslégsanas uz paspatérina slodzi
neizdodas, stacija tiks aprikota ar avarijas elektroapgades
sistému, kas sastav no avarijas dize]deneratora (EDG) un
akumulatoriem nepartrauktai energoapgadei (UPS), lai
uzturétu kritiski svarigas funkcijas elektroenergijas
padeves partraukuma laikd un nodrosinatu stacijas drosu
izslégsanu.

Dazas no kritiski vissvarigakajam funkcijam ir $adas:

- Stacijas automatizacijas sistéma

- Katla barosanas tdens stiknis (EDG vai dize|slknis),
lai aizsargatu kurtuvi no parkarsanas

- Papildu dimgazu (ID) ventilators, lai nodrosinatu
pietiekamu kurtuves un caurulvadu ventilaciju péc
elektroenergijas padeves partraukuma.

- Turbinas arkartas smérellas sukni

- Ugunsdzésibas dize|stkni

DGK bus aprikots ar avarijas dens tvertni, lai aizsargatu
DGK pret parak augstu dimgazu temperatdru.

Katla sildisanas
virsmas bojajums
(cauruju iekspuse)

Slikts Gdens
kimiskais sastavs

Cauruu iek$éja korozija
un nogulsnes, parkarsana,
tvaika izlaiSana, traumas,
iekartu bojajumi, stacijas
izslégsana

Augsta piebarosanas Gdens kvalitate atbilstosi katla
tehnologisko parametru prasibam, nemot véra turbinas
darbibu.

Linijas un arpuslinijas Gdens tvaika cikla paraugu
nemsanas sistémas, ka ari kimisko reagentu dozésanas
sistéma.

Katlu tehnologisko parametru (temperatiras)
nepartraukta uzraudziba, tostarp trauksmes, blokésana
un aizsardzibas stacijas automatizacijas sistéma.

Prognozéjosa apkope, tostarp katla daju zem spiediena
periodiskas parbaudes saskana ar noteikumiem

Regularas parbaudes apgaitas.

Katla sildisanas
virsmas bojajums
(cauruju virsma)

Kurin@ma nogulsnes

Caurulu virsmas korozija
un nogulsnes, parkarsana
(caurules virsma un DGA
sistéma), tvaika izlaisana,
traumas, iekartu bojajumi,
stacijas izslégsana

Katlu tehnologisko parametru (temperatiras)
nepartraukta uzraudziba, tostarp trauksmes, blokésana
un aizsardzibas stacijas automatizacijas un drosibtehniska
sistéma.

Sildisanas virsmu tirisana ekspluatacijas laika,
pamatojoties uz dimgazu temperatliras paaugstinasanos
(piem., tiriSana ar smidzinasanu 1. un 2. gazejai,
pneimatiskie kratitaji 4. gazejai, kvépu noplsanas aparati
5. gazejai).

Prognozé&josa apkope, tostarp katla daju zem spiediena
periodiskas parbaudes saskana ar noteikumiem.

Regularas parbaudes apgaitas.

Caurulvadu/caurulu vai
tvaika kolektora
parravums

Parmérigs spiediens
vadibas klimes,
materiala
atteices/noguruma,
korozijas dé|

Tvaika izlaisana, traumas,
iekartu bojajumi, stacijas
izslégsana

Katla drosibas atslogosanas varsti (DAV)
Kvalitates kontrole razosanas laika

Profilaktiska apkope, tostarp caurulu (korozija, sienu
biezums) un caurujvadu parbaude $|Gdes zona
(augstspiediena tvaiks reallaika), ka ari tvaika kolektora
parbaude saskana ar noteikumiem.

Regularas parbaudes apgaitas.
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Tiks nodros$inata kritisko sistému un iekartu pietiekama
dublésana.

Dimgazu emisijas tiks uzraudzitas ar nepartrauktas
emisiju uzraudzibas sistému (CEMS), kas laus atri noteikt
visus emisiju kapumus.

Ja emisijas parsniedz robezvértibas ilgak, neka atlauts,
atkritumu padeve tiks partraukta un stacija parslégsies uz
dabasgazes dedzinasanu vai tiks izslégta.

Ja emisijas parsniedz normalo limeni, darbibas laika
tekosus filtra maisus var nomainit, apejot skarto maisa
filtra kameru; var iztirit ari visus aizsprostojumus.

Ja rodas DGA funkcionalie defekti vai strukturalie
bojajumi, bls nepiecieSama izslégsana un bojajumu
novérsana.

Visu notektdenu, kas uzkrajusies DGA tdens cirkulacijas
trauc&jumu vai iekartu mazgasanas gadijuma, utilizaciju
nodrosina vai nu tiesi autocisterna, vai tie tiek savakti
noteklidenu uzglabasanas tvertné vélakai utilizacijai.

Dimgazu kondensacijas procesu var partraukt, kamér
DGA darbojas, un $aja gadijuma tiks apturéta ari jebkadu
notekiidenu veidoSanas kondensacijas dé|.

Turbinas atruma
parsniegsana

Kontroles sistémas
klime, slodzes
nomesana

Aprikojuma bojajumi,
lidojo$i netirumi, traumas,
stacijas izslégSana

Aizsardziba pret dtruma parsniegsanu tiek realizéta
turbinas vadibas/aizsardzibas sistéma neatkarigi no
stacijas automatizacijas sistémas.

Vibraciju uzraudzibas sistéma, kas uzsak turbinas
izslégSanu ar turbinas kontroles/aizsardzibas sistému

Turbinas aizsargfunkciju regulara parbaude (simulacijas)
saskana ar razotaja tehniskas apkopes programmu

Turbinas mehaniska

Nodilums, materiala

Iekartu bojajumi,

Vibraciju uzraudzibas sistéma, kas sak turbinas

P

atteice nogurums, traumas, stacijas atslégSanu ar turbinas kontroles/aizsardzibas sistému
nepietiekama izslégsana
ellosana Regularas parbaudes/tehniska apkope saskana ar
razotaja tehniskas apkopes programmu.
Regularas parbaudes apgaitas.
5. Apdraudé&jumi normal kspluatacijas laika

Putek|u veidoSanas
atkritumu bunkura
atkritumu izkrausanas
laika

Putekl]ainas
atkritumu frakcijas

Putek|u ieelposana, smago
metalu iedarbiba,
ugunsgréks

Ja atkritumu krava netiek izkrauta bunkura, zona tiek
izoléta no piepemsanas telpas ar pacelSanas durvim
(automatiska atvérsana/aizvérsana).

Normalas darbibas laika atkritumu bunkura telpa tiek
uzturéts negativs spiediens (gaisa ieplide sadedzinasanas
procesa nodrosinasanai katla).

IzslégSanas tehniskas apkopes veiksanai laika atkritumu
bunkura telpa tiek uzturéts negativs spiediens, izmantojot
atseviSku noslices ventilatoru.

Pienemsanas telpas durvis tiek turétas aizvértas, kad vien
to atlauj transportlidzekla garums (var bit garuma
ierobezojumi).

Darba sakuma kravas automasinu vaditajiem atkritumu
izkrau$anas laika atkritumu pienemsanas telpa ka
piesardzibas pasakums ir javalka elpcelu aizsardzibas
lidzeklis (galigo prasibu attieciba uz IAL pamata bis gaisa
kvalitates monitoringa rezultati).

Bija piemérojami dimu/karstuma detektori.

IzdedZu iekrausana

CO, ko rada izdedzu
gruzdésana un
nepartraukta
intensiva satiksme
(dize|dzin&;ji).

Saindésanas ar oglekla
dioksidu

Efektiva ventilacija izdedzu uzglabasanas zona

CO detektori, izieSana no izdedZu izkrausanas zonas CO
trauksmes gadijuma

Bridindjuma zimes

Darba sakuma kravas automasinu vaditajiem izdedzu
izkrau$anas laika ka piesardzibas pasakums ir javalka
elpcelu aizsardzibas lidzeklis (galigo prasibu attieciba uz
IAL pamata bis gaisa kvalitates monitoringa rezultati).

Kimisko vielu
iedarbiba/izplidums

Neatbilstosa kimisko
vielu (sarmu,
amonija hidroksida,
aktivétas ogles),
atlieku, apaksgjo
izdedZu un kurinama

Traumas (apdegumi),
emisijas vidé

Skaidri un saprotami noradijumi (cita starpa MDDL).

Apmaciba
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Pirms sakt atkritumu izkrausanu, ir japieprasa un
jasanem apstiprinajums no CKT.

Tehniskajiem risinajumiem jaatbilst noteikumiem un
jaatspogulo laba prakse.

IAL saskana ar MDDL

Avarijas dusas un/vai acu skalo$anas komplekti
piemérotas vietas un saskana ar noteikumiem

Izpliduma ierobeZosana bilvniecibas laika, izplGdumu
ierobezosanas komplekti.

TiriSanas darbibas péc
atkritumu izkrausanas

Pietuvosanas
bunkuram, piem., ar
birsti, lai ieslaucitu
atkritumus bunkura

Iekrisana atkritumos,
guastot traumas, vai ar
letalu iznakumu

Apmaciba

Operatoram (kravas automasinas vaditajam) ir iesp&ja
ierobezot izgasanas durvju atvérsanu, pieméram, lidz

tiriSanas pozicijai, kas nelaus izgasanas durvim pilniba
atverties.

Nestabila dedzinasana

Atkritumu frakciju
dala arpus
diapazona,
nepietiekama
apmaciba, slikta
prakse

Dimgazu emisiju
pieaugums, stacijas
izslégsana

Ja kurtuves temperatira kritas zem 850°C, aizdegas ar
dabasgazi darbinamie papildu degli, lai paaugstinatu
temperatlru un uzturétu katla darbibu.

Arkartéja gadijuma: Atkritumu padeves apturésana; katls
turpinas darboties, izmantojot papildu dedzinasanu
(dabasgazi).

Kldmju identificéanas un labosanas darbibas.

Neorganizéta satiksme
teritorija

Nepietiekamas
instrukcijas, slikta
prakse

Transportlidzek|u
bojajumi, noplides un
ugunsgréki, traumas

Mierigai un drosai satiksmes plismai jabat galvenajam
elementam teritorijas izkartojuma planosana.

Atruma ierobezojumi.
Atbilstosas norades un instrukcijas.
Pie vartiem nodrosinat, ka kravas automasinas vaditajs

zina pareizo atkritumu izkrausanas vietu un brauksanas
marsrutu.

Ara un satiksmes zonu
nepietiekama
uzkopsana un tiriba

Nepietiekamas
instrukcijas, slikta
prakse

Putek|u emisijas vidé

Regulara un nepiecieSama teritorijas tirisana.

Instrukcijas, apmaciba.

Kontroles
zudums/cilvéka klada
stacijas darbiba

Programmatdras
klada, operatora
klada

Stacijas avarijas
apturésana

Saskana ar vispargjo projekté&sanas principu kontroles
zuduma gadijuma iekartam japarslédzas drosa stavokli.

Trauksmes
Operatora apmaciba

HMI izpildijums, lai mazinatu k|idas darbibas laika.

6. Apdraudéjumi nodos

Sanas ekspluatacija laika

Tvaika cauruju iekséja
tirisana ar tvaika
izplsanu

Slikta planosana,
slikta prakse,
neatbilstosi IAL

Lidojosi netirumi,
traumas, dzirdes zudums,
parmérigs tuva/tala lauka
troksnis

Rlpiga darba planosana, tostarp ietekmes zonas
noteikSana, tostarp nepiecieSamie nozogojumi un trokspa
mazina$anas pasakumi.

Darba at]aujas

IAL saskana ar darba atlaujam.

Apmaciba, pieredz&jis personals uzraudzibas veiksanai.

Deggazes caurujvadu
iek$&ja tirisana ar
dabasgazes izpisanu

Slikta planosana,
slikta prakse,
neatbilstosi IAL

Lidojosi netirumi,
spradziens, traumas vai
letdls iznakums, dzirdes
zudums, parmérigs
tuva/tala lauka troksnis
(uz Tsu laiku)

Rlpiga darba planosana, tostarp bistamas zonas
noteikSana, tostarp nepieciesamie nozogojumi un trokspa
mazinasanas pasakumi

Darba atlaujas

IAL saskana ar darba atlaujam.

Apmaciba, pieredz&jis personals uzraudzibas veiksanai.

7. Ar tehnisko apkopi saistitie apdraudéjumi

Tehniskas apkopes
darbi objektos ar
acimredzamu smago
metalu putekju
iedarbibas risku; tajos
ir ieklauta:

- DGA sistéma

- Katla dimgazu
sistéma (kurtuve,
caurujvadi)

Slikta planosana,
slikta prakse,
neatbilstosi IAL

- Smago pelnu sistéma

Smago metalu iedarbiba

Kad vien iesp&jams, ierobezot putek|u izplatiS$anos
konstruktiva izpildijuma dé&|, pieméram, ar strukturaliem
lidzekliem (pieméram, ievietojot parbaudes likas noslégta
telpa).

Riska novért&jumi.
Pielaides pie darba prakses, tostarp drosi izol&jot

aprikojumu, kuram javeic tehniska apkope
(blok&sana/markésana).




Bistama situacija

- Atkritumu bunkurs

Iemesls

Iespé&jamas sekas

12.1. LV
Lappuse 14/16

Riska mazinasanas pasakumi

Drosibas instrukcijas darbam noslégtas telpas, cita starpa
nosakot IAL izmanto$anu, ventilacijas prasibas,
koncentracijas mérijumus, minimalo darbinieku skaitu.

Bistamo kimisko
tvertpu (pieméram,
sarmu, amonija
hidroksida) iek$&ja
tehniska apkope

Slikta planosana,
slikta prakse,
neatbilstosi IAL

Bistamo kimikaliju
iedarbiba, spradziens un
ugunsgréks, traumas

Riska novért&jumi.

Pielaides pie darba prakses, tostarp drosi izol&jot
aprikojumu, kuram javeic tehniska apkope
(blok&sana/markésana).

Drosibas instrukcijas darbam noslégtas telpas, cita starpa
nosakot IAL izmanto$anu, ventilacijas prasibas,
koncentracijas mérijumus, minimalo darbinieku skaitu.

Atlieku silosu,
aktivétas ogles, Ca
(OH) 2, CaO silosu
iztukSosanas un
tehniskas apkopes
darbi

Slikta planosana,
slikta prakse,
neatbilstosi IAL

Traumas, emisijas vidé

Riska novért&jumi.

Pielaides pie darba prakses, tostarp drosi izol&jot
aprikojumu, kuram javeic tehniska apkope
(blok&sana/markésana).

Drosibas instrukcijas darbam noslégtas telpas, cita starpa
nosakot IAL izmantosSanu, ventilacijas prasibas,
koncentracijas mérijumus, minimalo darbinieku skaitu.

Objekta izolésana, lai lidz minimumam samazinatu vidé
izlaisto putek|u daudzumu.

VS elektroiekartu
tehniska apkope

Slikta planosana,
slikta prakse,
neatbilstosi IAL,
cilvéka kluada,
izolacijas atteice

Lokizlade, traumas vai
letals iznakums

Tikai vidéja sprieguma komutacijas veikSanai pilnvarotas
personas.

Izolacijas parbaude

Pielaides pie darba prakses, tostarp drosi izol&jot
aprikojumu, kuram javeic tehniska apkope
(blok&sana/markésana).

Drosibas instrukcijas, cita starpa nosakot IAL
izmantosanu.

Apmaciba

Dabasgazes sistémas
tehniska apkope.

Spradzienbistamas
atmosféras
veidoSanas ar
apkartéjo gaisu

Spradziens, traumas vai
letals iznakums

Dabasgazes sistémas inertéSana saskana ar instrukcijam
pirms tehniskas apkopes darbu uzsaksanas, ka ari pirms
sistémas darbibas atsaksanas péc tehniskas apkopes
pabeigsanas.

PriekSmetu
nomesana/kritieni

Slikta prakse,
neatbilstosi IAL

Traumas vai letals
iznakums

Darba at]aujas
IAL saskana ar darba atjaujam
Instrukcijas, apmaciba

Uzraudziba, ja nepiecieSams

8. Citas

Legionella/biologiskais
apdraudé&jums

Stavoss Udens
baseinos, pa gaisu
nestie pilieni gaisa
plisma (aerosols)
dzesésanas torna
iek$pusé darbibas
laika, slikta tehniska
apkope

Personala veselibas
apdraudé&jums

Udens apstrade

Regulara tiriSana un uzraudziba.

Drosibas instrukcijas, cita starpa nosakot IAL
izmantosanu.

Dabas apdraudé&jumi
(pieméram,
zemestrice)

Seismiska aktivitate

Strukturali bojajumi,
ugunsgréks, traumas vai
letals iznakums

Seismiskais konstruktivais izpildijums saskapa ar
piemé&rojamiem civilas projektéSanas normativiem

Atras reagéSanas plans

Piemérojot ieprieks tabula noraditos riska mazinasanas pasakumus, atlikusais risks (t. i., atlikusais
riska limenis péc riska samazinajuma pasakumu ieviesanas) ir jasamazina lidz sapratigam limenim.
Vai ir nepiecieSami turpmaki pasakumi un tie ir pamatoti, vélak projekta noteiks kvantitativie HAZID
un/vai HAZOP. Izstradajot tehniskus, ekspluatacijas vai procediras Idzeklus, lai vél vairak
samazinatu ar bistamu scenariju saistito atlikuso risku, ir svarigi kritiski izvértét apsvérto pasakumu
faktisko piemérotibu, t.i., readlo pieredzi, ka ari ieguvumus attieciba pret izmaksam. Jebkura
gadijuma AFRY riska mazinasana pieméro plasi atzito ALARA* principu.

4“Zemaka sapratigi sasniedzama limena princips”. Péc definicijas, ja atlikusais risks ir novértéts ka esoss pielaujama

limeni, tas ir jasamazina lidz “zemakajam sapratigi sasniedzamam limenim”.
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4.3.2 Noplides situacijas ar potencialu ietekmi uz vidi

Amonija hidroksida glabasanas sistémas noplldes gadijuma noplidusajam skidumam ir janonak
tvertng, kuras tilpums ir 110 % no glabata tilpuma, kura atrodas glabasanas tvertne. Dala no
baseind savakta Skiduma saktu iztvaikot un tadéjadi izkliedétos apkartéja gaisa atkariba no
apkartéjas vides apstakliem (vides sausa rezervuara temperatiras un relativa mitruma,
temperatdras profila, v€ja atruma).

Lai novértétu amonija hidroksida noplades scenarija ietekmi, tika noteikta ta dévéta 1 % letalitates
zona. Pamatojoties uz sakotné&jo modelésanu, 1 % letalitates zonas radiuss tika noteikts apméram
19 m, kas neparprotami neparsniedz objekta robezas.

Ve

Ta ka ieprieks uzskaititie riska samazindjuma pasakumi (3. sadala iepriek$éja 4-1. tabula) nodrosina
vairakas aizsardzibas kartas, nekonstatéta batiska noplide amonija hidroksida glabasanas sistéma
ir uzskatama par maz ticamu, tatad ari liels amonija hidroksida daudzums aizsargvalna
norobezojuma ir maz ticams.

Iesp€jamas noplides rezultata zema spiediena dabasgazes padeves caurulé var rasties gazes tvaika
makona spradziens. 5ada scenarija noplidudajai dabasgazei vajadzétu uzkraties un sajaukties ar
gaisu, lai sasniegtu uzliesmojamibas zonu starp ZSR un ASR (t. i., metana saturs butu apméram 5-
15 %), turklat batu nepiecieSams aizdegSanas avots, lai nodrosinatu aizkavétu aizdegSanos. Gazes
tvaika makona spradziena iesp&jamiba ir lielaka slégtas vai noslogotas zonas, kur gaze var uzkraties
un sajaukties ar gaisu uzliesmojosa diapazona. Acones redeneracijas stacijas projekta ierakta
dabasgazes padeves caurule tiks novirzita relativi talu no é&kam, tadéjadi samazinot
spradzienbistamu gazes tvaiku makona uzkrasanas risku.

Papildus aizkavétas aizdegsanas situacijai vél viens scenarijs saistiba ar nopludi dabasgazes padeves
caurulé bGtu tdlitéja aizdegSanas pie avota striklveida ugunsgréka® veida, kam ir raksturiga
virzienveida liesma, kas seko struklai, izraisot parmérigu siltuma starojumu. Siltuma starojuma
izraisitas 1 % letalitates zonas radiuss tika noteikts apméram 24 m, skaidri ieklaujoties objekta
robezas.

Gan gazes tvaika makona spradziens, gan striuklveida degSana, ko izraisa gazes noplide, tiek
uzskatits par maz ticamu, nemot véra iepriek$ noraditos riska samazinajuma pasakumus (1. un
2. sadala iepriek$éja 4-1. tabula). Stacijas bistamas zonas klasifikacija (ne tikai dabasgazes
sistémai) ap potencialajiem noplides punktiem apvienojuma ar atbilstiga aprikojuma izvéli, ka ari
dabasgazes sistémas savienosanu un zemésanu® efektivi samazinas aizdegsanas avotu vai karstu
virsmu veidoSanos.

Abos dabasgazes nopliides scenarijos ir paredzams, ka sekas paliks stacijas teritorijas robeZas,
tapéc nav sagaidami netiesi bojajumi iekartam arpus stacijas teritorijas robezam (piemé&ram, TEC-
2 rUpniecibas objektam aptuveni 300 metru attaluma).

4.3.3 Potencialie apdraudéjumi, ko izraisa Rigas TEC-2

Saskana ar saisinato Civilas aizsardzibas planu’, kuru ir sagatavojis TEC-2 Tpasnieks un operators
Latvenergo, objekta ir pieejamas/glabatas Sadas bistamas vielas:

- Dabasgaze (galvena degviela)
- Dizeldegviela (rezerves degviela)
- Udens attirisanas kimikalijas

5 P&c definicijas ta ir augstas enerdijas liesma, kas rodas saspiestas gazes vai $kidruma noplides aizdegSanas rezultata.
6 Dabasgazes sistémas caurulvadu un iekartu savieno$anas un zemésanas meérkis ir izlidzinat sistémas potencialu,
tadéjadi novérsot dzirkstelu rasanos.

7 https://latvenergo.lv/storage/app/uploads/public/612/cbb/926/612cbb926860b782547993.pdf (pilns dokuments ir
klasificéts).
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Dokumenta ka potenciali bistami ir klasificéti $adi incidenti:

- dabasgazes striiklveida degsana;

- gazes tvaika makona spradziens;

- dizelellas baseina ugunsgréks;

- kimisku Skidrumu noplide (pieméram, salsskabes (HCL) glabasanas tvertnes bojajums).

Dokumenta secinats, ka iepriekS minétie scenariji nerada bitisku risku arpus TEC-2 teritorijas
robezam (skatiet apgalvojumu 4.1. sadala). Argumentacija ir ticama, 1pasi attieciba uz Gren Latvija
SIA projektu, nemot véra lielo attalumu lidz TEC-2 objekta robezam.

Tomeér tika novértéta dabasgazes struklas ugunsgréka un tvaika makona spradziena iesp&jama
ietekme uz Gren Latvija SIA ripnicu TEC-2 objekta (“domino efekts”). ModeléSanas rezultati
apstiprina TEC-2 Civilas aizsardzibas plana minétos secinajumus: seku attalums neietekmé Gren
Latvija SIA ripnicas teritoriju (skatiet seku analizes zinojumu Nr. 101032787-001-K001, 2. red.)8.

Attieciba uz iesp&jamas dizelellas degsSanas vai kimiska skidruma noplides sekam:

- iespéjama dizelellas ugunsgréka izraisita siltuma starojuma ietekme nesasniegtu Gren
Latvija SIA rdpnicas vietu (t. i., siltuma starojums paliktu zem attiecigajam robezvértibam);

- iesp&jamas udens attiriSanas kimikaliju (visbistamaka ir HCI) nopltdes ietekme nesasniegtu
Gren Latvija SIA ripnicas teritoriju: HCI noplldes parasti izraisa intensivu lokalu kodigu
iedarbibu, izraisot risku TEC-2 personalam noplades tuvuma, kur varétu veidoties kodigs
makonis®,

8 Pieejama seku analize par 25 % amonija hidroksida un dabasgazes noplidém Gren Latvija SIA rlpnica (zinojums

Nr. 101032787-001-K001) tika paplasinata, lai aptvertu pienemtos dabasgazes striiklveida degsanas un tvaika makona
spradziena scenarijus TEC objekta.

° Nemiet véra, ka HCL izgarojumi ir kodigi, nevis toksiski. HCl izgarojumi, kas ir smagaki par gaisu, apkart&ja vidé
efektivi neizkliedésies.
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1 Introduction

This consequence analysis is prepared for Gren Latvija SIA plant in Riga, Latvia. The accident events of
the consequence analysis were selected according to the Finnish Safety and Chemicals Agency (Tukes)
guides Safety Report' and Plant Location?. The consequences considered are ammonia-water and
natural gas leakages. The effects presented are thermal radiation from the fire, explosion overpressure
and the release of hazardous gas to the environment.

It should be emphasized that this analysis does not assess the actual risk of the analyzed scenarios, but
analyzes the impact of such scenarios, if they take place and continue without any intervention. By
providing several layers of protection to mitigate leakages and to limit their consequences, the residual
risk will be reduced to a tolerable level. The residual risk of these leakage scenarios shall be evaluated
by separate risk assessment procedures, such as HAZIDs or HAZOPs.

2 Legislative background

Chemical safety legislation requires that the effects of potential accidents on health and the environment
be assessed when planning the location of a production facility. Consequence analysis is a key tool for
modelling the impact areas of accident situations, such as thermal radiation, pressure effects and health
risks, and predicting their consequences for the facility's environment.

The conditions for locating a production facility are assessed based on the effects of accidents.
Consequence analysis supports land use planning and ensures that the location of the facility does not
pose a risk to surrounding activities or natural areas. The distance from the facility causing the risk of an
accident must be sufficient for the surrounding land use, especially to sensitive sites for people, such as
schools, daycare centers, densely populated areas and hospitals. The more vulnerable the site, the
further it should be located from the hazardous facility. Sufficient distance is also important for, among
others, industrial plants, critical infrastructure, nature conservation areas and other environmentally
valuable sites.

3 Description of the dispersion modelling

3.1 Plant area

Plant layout is seen in Figure 1.

" Tukes Guide. Safety Report. 542/00.00.02/2021.
2 Tukes Guide. Plant location: https://tukes.fi/tuotantolaitosten-sijoittaminen.
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Figure 1. Plant area / Layout.

3.2 Properties of the chemicals

The consequences of a possible accident at the plant were modeled for 25% ammonia-water solution.
The substance properties of pure ammonia are presented in the table below (Table 1).
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Table 1. Ammonia properties. °

Name Ammonia
CAS-number 7664-41-7
Molecular formula NH3

Warning symbols for Ammonia®

SO &8

Hazard Class and Category Code(s) H221: Flam. Gas 2
*H331: Acute Tox. 3 *
*H314: Skin Corr. 1B
H400: Aquatic Acute 1
* Minimum rating

Boiling point -33°C

Flash point Not experimentally determined. Ammonia vapor may burn
but does not ignite easily.

Auto-ignition temperature approximately 650 °C

Flammability limits (UFL, LFL) 16-25%

Odour threshold 5-50 ppm (3,6 - 36 mg/m3);

Odour is not a good warning sign

Table 2. Methane properties. *

Name Methane
CAS-number 74-82-8
Molecular formula CH4

Warning symbols

Hazard Class and Category Code(s) H220:
Extremely flammable gas

Boiling point -162 °C

Flash point Not experimentally determined.
Auto-ignition temperature 595 °C

Flammability limits (UFL, LFL) 44-17%

Odour threshold 200 ppm (133 mg/m?®)

3 OVA-guide: Ammonia
https://www_ttl.fi/ova/ammoni.html
4 OVA-guide: Methane
https://www_ttl.fi/ova/ammoni.html
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25% ammonia-water is stored at the plant for NOx reduction purposes. Pure ammonia is a colorless,
strongly pungent-smelling, highly irritating gas that can be easily liquefied to a colorless liquid. When 1
liter of liquefied ammonia evaporates at atmospheric pressure, about 750 liters of ammonia gas is formed.
3 Ammonia is not easily flammable, but with right circumstances, an explosive air-ammonia mixture can
be formed. Lower flammability Limit (LFL) for ammonia is 16 % and Upper Flammability limit (UFL) of
ammonia is 25 %.% LFL in consequence modelling was defined as 160000 ppm?® and UFL was defined
as 250000 ppm.

Methane (i.e. natural gas) is colourless, odourless and lighter than air. Methane is stored and handled
either compressed (CNG) or liquefied gas (LNG). Methane and air mixture can ignite from any ignition
sources. Flame propagation is a deflagration. If methane leakage is continuous, the fire will burn as flash
fire from the leaking point.

3.3 Weather conditions

The wind rose below (Figure 2) presents the wind conditions of the area. The figure below illustrates the
wind direction at the height of 50 meters. Global Wind Atlas is a coupled mesoscale-to-microscale
numerical model based on 10 years of reanalysis data (2008-2017), where the ERA5 dataset is
downscaled to represent high-resolution average wind climatologies.

0°

906

180°

Figure 2. Wind rose of the Plant location.®

Pasquill stability classes used in this analysis where stable (F) and neutral (D) with the wind speed of 2
m/s and 5 m/s as Tukes guide? recommends. More stability classes are seen in Table 3.

The wind rose shows the statistic direction of the wind at the area, which in this case is wind coming from
the southwest. The average wind speed was 5,5 m/s according to Global Wind Atlas to the area, which
is well in line with Tukes regulations.

The current temperature of the atmosphere was chosen to be 10 °C and the relative humidity 70 %.
These parameters are close annual average values.

5 ppm (Parts Per Million). This is a way of measuring very small amounts of a substance in the air, similar to how use
percentages.

1% is equal to 10,000 ppm.

Therefore, the 16% LFL mentioned in the text is the same as 160,000 ppm.

8 Global Wind atlas, Wind rose from the area of the plant.
https://globalwindatlas.info/en/
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Table 3. Stability Classification.

Surface Day time Incoming Sun Radiation Nighttime Conditions

Wind Strong Moderate Slight Thin overcast < 3/8 cloud

speed or = 4/8 low cover

cloud cover

<2 A A-B B - -

2-3 A-B B C E F

3-5 B B-C C D E

5-6 C C-D D D D

>6 C D D D D
A = Extremely unstable, B = Moderately unstable, C = Slightly unstable, D = Neutral, E = Slightly stable,
F = Stable
3.4 Categorisation of dangers

Tukes Guide? gives instructions for the heat radiation and overpressure wave values to use in
consequence modelling. The presented heat radiation values (Table 4) are limiting values of
consequences for people, buildings and equipment. The recommended values for examining the effect
of heat radiation are 12, 8, 3 and 1.5 kW/m? according to Tukes guide?.

Table 4. Heat radiation effects and consequences.

Heat Consequences Basis for design

radiation,

kW/m?

12-15 Vegetation and buildings can catch fire Fire-resistant or fire-protected buildings
8 The risk of fire spreading increases, Buildings, fire-spreading objects

flammable materials can ignite or break

The highest permissible thermal radiation intensity at the plot boundary, which is the
starting point for design

Human activity becomes difficult, causes  Buildings and other objects where people
burns quickly are present

3 Prolonged exposure causes burns Building exit doors and routes

Buildings outside the production facility that
1.5 Uncomfortable heat are difficult to evacuate or have a high
population density

More thermal radiation consequences can be seen below (Table 5).
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Table 5. More heat radiation effects and consequences’.

Thermal Effects for Human
Radiation
Level
[kW/m?]
1,5 No long term effects
2,5 Tolerance time 5 min, which after severe pain
8 Rescue possible in 30 seconds
4
5 Action limit of rescue personnel
6 Rescue personnel rescue limit
8-10 With 9.5 kW/m? heat radiation, a second degree
burns in 20 seconds
10-12
12.5-15 First degree burns in 10 seconds, 1% mortality
with 1 minute exposure time
13-15
18-20
20
25 Significant disability in 10 seconds, 100%
lethality in 1 minute exposure time
35-38 1% mortality in 10 seconds
100
200
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Effects for Structures

Glass materials are damaged

TUKES: traffic pipeline with a limit of more than 1,500
cars/day

Equipment damage, flare system design limit 9
kW/m?2, domino effects begin

Fuel ignites in 2 minutes (10 kW/m?), vegetation
burns

Wood materials may catch fire, plastics melt

Normal structures can withstand around 14 kW/m?
Cable insulation breaks down

Fuels ignite in 40 seconds, concrete structures last
for hours

The strength of steel structures begins to fail,
deformations occur

Process equipment such as containers and tanks (30
min) and machines are damaged

Steel structures are disappointing

Concrete structures are disappointing

The effect of explosion is examined by overpressure wave values defined in the table below (Table 6).
The used values are recommended, and the effect are defined by Tukes guide?.

Table 6. Overpressure wave effects and consequences.

Overpressure Consequences for people and

wave, kPa equipment

30 Collapsing of supporting structures,
risk of expansion for the incident

15 Partly collapsing of houses, risk of
permanent damage

10
the design

5 Small damage to structures of houses

and risk of an injury

7 Table a combination of multiple sources such as:
WTP55, Techniques for Assessing Industrial Hazards by World Bank
Hatton, A.P. and Halfdanarson, 1982; Stoll and Chianta, 1969

Possible structure or building types

Industrial equipment and structures

Industrial building and structures,
which have been scaled to last a
certain amount of overpressure

The highest overpressure at the plant boundary, which is the starting point for

Buildings and areas, where people are
normally located

LaChance, J (2009). Sandia National Laboratories, Risk-informed separation distances for hydrogen refuelling stations.

International Journal of Hydrogen Energy, Vol. 34, pp. 5838-5845.
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More overpressure related consequences can been seen under (Table 7).

Table 7. More overpressure related consequences®.

Effects starting overpressure

Bar Pa

0.003
0.01
0.03
0.03
0.04
0.05
0.07
0.07
0.07

0.01
0.15
0.15
0.16
0.17
0.17
0.20
0.35
0.35
0.50
0.60
0.70
1

3

300
1000
3000
3000
3500
5000
7000
7000
7000

10000
15000
15000
16000
17000
17000
20000
35000
35000
50000
60000
70000
100000

300000

Expected Damage

Loud noise (143 db); sonic boom glass failure.

Typical pressure for glass failure.

Limited minor structural damage.

50% glasses broken

Windows usually shattered; some window frame damage.

Minor damage to house structures.

Partial demolition of houses; made uninhabitable.

Corrugated metal panels fail and buckle. Housing wood panels blown in.
Range for slight to serious laceration injuries from flying glass and other
missiles.

Hearing damage

Partial collapse of walls and roofs of houses.

Non-reinforced concrete or cinder block walls shattered.

1% mortality

Range for 1-90% eardrum rupture among exposed populations.
50% destruction of home brickwork.

Steel frame buildings distorted and pulled away from foundation.
Wooden utility poles snapped.

Nearly complete destruction of houses.

Loaded train cars overturned.

Loaded train box cars demolished.

Probable total building destruction.

Range for 1-99% fatalities among exposed populations due to direct
blast effects.

95% mortality

For dispersion modelling, the recommended values to examine are AEGL (Acute Exposure Guideline
Levels) values. The definitions of AEGL values are presented in Table 8. AEGL values are defined for
three different concentrations and five different exposure time (10 min, 30 min, 1 h, 4 h and 8 h) for each
substance. Tukes guide? recommends using the AEGL-2 and AEGL-3 with the exposure time of 10 and
30 minutes in the consequence analysis.

Table 8. Acute Exposure Guideline Levels (AEGLs) and their effect on general population.

Acute Exposure
Guideline Levels

AEGL-1

AEGL-2

AEGL-3

Injurious effect

Notable discomfort, irritation, or certain asymptomatic non-sensory
effects. However, the effects are not disabling and are transient and
reversible upon cessation of exposure

Irreversible or other serious, long-lasting adverse health effects or an
impaired ability to escape.

Life-threatening health effects or death

AEGL values for ammonia are presented in below (Table 9).

8 Table a combination of multiple sources such as:

American Institute of Chemical Engineers (1994)

Lees, Frank P. 1980. Loss Prevention in the Process Industries, Vol. 1. London and Boston: Butterworths

The Effects of Nuclear Weapons, Third Edition, 1977, Compiled and edited by Samuel Glasstone and Philip J. Dolan

Gren Latvija SIA

copyright © AFRY

Consequence analysis for 25% ammonia-water and natural gas leakages

Date 11/08/2026, Rev. 2



Docusign Envelope ID: AD0599B2-F596-8B2C-8334-9BA02F2D4493

101032787-001-K001 Consequence analysis report 2026-08-11
(Rev.2).docx
Page 13/27

Table 9. AEGL values for ammonia.?

AEGL values for ammonia Concentration
AEGL-1 30 ppm /10 min
30 ppm /10 min
AEGL-2 220 ppm / 10 min
220 ppm / 30 min
AEGL-3 2700 ppm/ 10 min

1600 ppm / 30 min

The AEGL-2 value is used for areas where there are regularly large numbers of people (shopping malls,
apartment buildings, sports halls, etc.) or where there are sites in the area where people may have limited
ability to protect themselves from gas exposure, such as in healthcare facilities, schools and daycare
centers.

The AEGL-3 value is applied to less sensitive areas where people have better conditions to seek shelter
indoors or leave the area affected by the gas cloud. In such situations, serious health effects of exposure
can often be avoided more effectively.

3.5 Modelling software

Dispersion modelling was executed via Phast software version 9.1 created by DNV GL. Phast is
considered as accurate software used for the consequence modelling in the process industry. The
weather conditions, landscape, material, process conditions, wanted pressure and heat radiation levels
etc. can be taken into account in the modelling with the software.

3.6 Consequence analysis
The input data entered into the modeling program include, among others:

- diameter of the leak hole

- leak height

- observation height

- degree of filling

- dimensions of the leak basin

- density of obstacles and limited space or similar factors that significantly affect the results.

As a result of consequence modeling, these output values can be found:

- emission/evaporation rates
- mass of the flammable or toxic substance in the gas cloud
- time elapsed since the flammable or toxic cloud was formed (leak time).

The viewing height for the results is generally chosen to be 1.5-2 meters, corresponding to the height of
an average person. In this modeling, the viewing height was chosen to be 1.5 m.
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3.7 Accident scenarios and results

Two different scenarios were modelled, ammonia-water leakage and natural gas leakage. Natural gas
leakage was modelled as 100 % methane leakage. Leakage directions were chosen to be horizontal
(worst case scenario).

3.7.1 Case 1. Ammonia-water leakage

Ammonia water solution (60 m?) was assumed to have 25 % concentration. This leakage was assumed
to be collected with 5.4 m x 8.6 m = 46.4 m? bund. Ammonia was evaporating from the pool with these
rates, with maximum evaporation times (60m?3 ammonia is fully evaporated):

Table 10. Ammonia evaporation rates and total evaporation times for different wind velocities.

Wind Velocity Evaporation rate [kg/s] Total evaporation time [h]
2mls 0.125 122
5m/s 0.254 60

Higher wind velocity increases ammonia evaporation rate. Ammonia dispersion cloud concentrations as
distances from the leakage are seen in Figure 3-Figure 6. With 2 m/s wind, dispersed cloud rises up but
with 5 m/s wind it disperses along the wind. In Table 11, different concentrations are seen with different
wind conditions.

User defined source 2m/s wind

1 — Category 2/F @ 220 ppm [User conc. 1] [Flammable (13.75 )]
5 — Category 2/F @ 2700 ppm [User conc. 3] [Flammable (12.75 5)]

/_‘__’____,_.——-—-——'—‘I

EG\:{Z' W
N

o

/

Cloud height [m]

=

0 50 100 150 200 250 300 350
Distance downwind [m]

Figure 3: Ammonia AEGL-related concentrations (AEGL-2 10 min: 220 ppm and AEGL-3 10 min: 2700 ppm)
with 2 m/s wind.
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User defined source 2m/s wind

T
— Category 2/F @ 220 ppm [User conc. 1] [Flammable (12.755)]
— Category 2/F @ 1600 ppm [User conc. 2] [Flammable (18.755)]

—

go W
N

/

>

Cloud height [m]

/

0 50 100 150 200 250 300 350
Distance downwind [m]

Figure 4: Ammonia AEGL-related concentrations (AEGL-2 30 min: 220 ppm and AEGL-3 30 min: 1600 ppm)
with 2 m/s wind.

User defined source 5m/s wind

I I I
— Category 5/D @ 220 ppm [User conc. 1] [Flammable (18.75 5)]
] ~— Category 5/D @ 2700 ppm [User conc. 3] [Flammable (18.75 5)]
B SR S
12

Cloud height [m]

] / AEGL-2: 10 min\
] %EGL-& 10 min )
i /
o\

0 20 40 60 20 100 120 140 160 180
Distance downwind [m]

Figure 5: Ammonia AEGL-related concentrations (AEGL-2: 10 min: 220 ppm and AEGL-3 10 min: 2700 ppm)
with 5 m/s wind.
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User defined source 5my/s wind

— Category 5/D @ 220 ppm [User conc. 1] [Flammable (18.75 5]]
~— Category 5/D @ 1600 ppm [User conc. 2] [Flammable (18.75 5)]

@

A

L— | |
\ AEGL-2] 30 min\

] 3\
:/ AEGL-3130 min\

1 )
A / /

0 20 40 60 80 100 120 140 160 180
Distance downwind [m]

Cloud height [m]

'\

Figure 6: Ammonia AEGL-related concentrations (AEGL-2 30 min: 220 ppm and AEGL-3 30 min: 1600 ppm)
with 5 m/s wind.

Table 11: Ammonia-water leakage AEGL-related concentrations (30 min: 220 ppm and 1600 ppm) with two
different wind /stability classes (2F= stable with 2 m/s wind, 5F = neutral with 5 m/s wind).

Distance from the release location at ground level

AEGL-level & Acute Exposure 1.5 meters [m]
Exposure time Level [ppm]
2/F 5/D
AEGL-2 (10 min) 220 24 176
AEGL-2 (30 min) 220 24 176
AEGL-3 (10 min) 2700 14 40
AEGL-3 (30 min) 1600 17 55

Ammonia dispersion can be shown as probability of death. 1% probability of death is possible 10 m away
from the leakage location with 2 m/s wind and 19 m away with 5 m/s wind (Figure 7, Figure 8, Figure 9,
Figure 10 and Table 12).

User defined source 2m/s wind

T T
= Category 2/F AMMONIA (Outdoor)

N

=
o

=
o

, \
N

=)
=

Probability of Death [fraction]

B

\‘_‘_
1 2 3 4 5 [ 7 ) 9 10 n 12
Distance downwind [m]
Figure 7: Probability of death due to ammonia dispersion (2 m/s wind).
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User defined source 5m/s wind

T T T
— Category 5/0 AMMONIA (Qutdoor)

e

N

6

e

o
=

Probability of Death [fraction]

N

02

\\

2 4 6 2 10 12 14 16 18 20 2 24 2%
Distance downwind [m]

Figure 8: Probability of death due to ammonia dispersion (5 m/s wind).

Table 12: Distances to 1 % lethality from ammonia release in different wind /stability classes (2F= stable with
2 m/s wind, 5F = neutral with 5 m/s wind).

Distance from the release location at ground level 1.5 meters [m]
Probability of death
2/F 5/D

1% 10 19

Figure 9: Distance (blue = 10 m) to 1 % lethality from ammonia release with 2 m/s wind. Smaller
blue area is showing probability with one wind direction only (wind from west to east).
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Ammonia-
water
storage

Figure 10: Distance (green = 19 m) to 1 % lethality from ammonia release with 5 m/s wind. Smaller green area
is showing probability with one wind direction only (wind from west to east).

3.7.2 Case 2. Natural gas leakage

Natural gas was assumed to leak from 202 mm (internal) diameter pipe. 10% cross sectional are of this
pipe is equivalent of the round leakage hole of 64 mm. Pressure of the gas was 5 barg, and temperature
15°C. Leakage was modelled as 100 % methane. Methane 100% LFL (lower flammability limit) reaches
11-13 meters away from the leakage (observation height 1 m, Figure 11).

Leak

— Category 2/F @ 44000 ppm [User conc. 1] [Flammable (18.75 5)]
— Category 5/D @ 4000 ppm [User conc. 1] [Flammable (18.755)]

T I IRN

L
N

Cloud height [m]

%\\
05
0
0 1 2 3 4 5 6 7 8 9 10 1n 12 13 14

Distance downwind [m]

Figure 11: Methane dispersion cloud as 100% lower flammability limit (44 000 ppm).
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Methane leakage may ignite and form a jet fire. Jet fire can cause thermal radiation that reaches 24-29

=
2

=
2

Radiation Level [K\W/m2]

Leak

meters (Figure 12 and Table 13, 3-8 kW/m?). 1% death probability is possible at 24-meter distance (Figure
13).

Ny

-+ Category 2/F
- Category 5/D

| 3

50

S~

Distance along transect [m]

25 30

Figure 12: Methane jet fire thermal radiation levels as side profile (2 m/s and 5 m/s wind).

40

Table 13: Jet fire thermal radiation distances with two different wind /stability classes (2F= stable with 2 m/s
wind, 5F = neutral with 5 m/s wind).

Thermal Radiation

Distance from the release location at ground level 1.5 meters [m]

Wiclth [m]

[kW/m?] 2IF 5/D
3 29 29
5 26 26
8 24 24
Leak
— Category 2/F 1%
— Category 5/D1 %
-13 -10 -5 0 5 10 15 20 25 30 33 40

Release Direction [m]

Figure 13: Methane jet fire caused 1% probability of death distance (2 m/s and 5 m/s wind).
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Figure 14: Methane jet fire caused 1% probability of death distance (2 m/s wind). Smaller blue circle is showing
probability with one wind direction only (wind from west to east).

Dispersed methane cloud can ignite and cause explosion. Explosion overpressure may reach 25 meters
as 5 kPa pressure (Figure 15).

Leak

007 /4 [ - Category 2/F (005 bar)
] - Category 5/D (0.05 bar)

\

A\

e
=
3

va
Vi

=
=

Overpressure (gauge) [bar]

=
3

,,«&y
e

0.02

o ame

0 2 4 6 8 10 12 14 16 18 20 22 24

Distance downwind [m]

Figure 15: Methane explosion overpressure as distance from leakage (2 m/s and 5 m/s wind).

3.7.3 Case 2. Natural gas leakage of TEC-2 gas pipelines

At the request, the impact of a possible natural gas leakage within the site of Riga TEC-2 gas fired power
plant on the Gren Latvija SIA plant. Natural gas was assumed to leak from 600 mm diameter pipe (TEC-
2 gas pipelines in Figure 16). 10% cross sectional area of this pipe is equivalent of the round leakage
hole of 190 mm. Pressure of the gas was 16 barg, and temperature 15°C. Leakage was modelled as 100
% methane. Methane 100% LFL (lower flammability limit) reaches 94-100 meters away from the leakage
(Figure 17 and Figure 18).
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Figure 16: TEC-2 gas pipelines (red) and site and Gren Latvija SIA plant (yellow circle).

— Category 2/F @ 44000 ppm [User conc. 1] [Flammable (18.755]]
— Category /D @ 44000 ppm [User cone. 1] [Flammable (18.755]]

//

N\

Cloud height [m]

\N

0 0 20 30 40 50 60 70 80 90 100 1o

Distance downwind [m]

Figure 17: TEC-2 leakage related methane dispersion cloud as 100% lower flammability limit (44 000 ppm).

3 T % == ER

Figure 18: TEC-2 leakage related methane dispersion cloud as 100% lower flammability limit (44 000 ppm)
seen above.
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Methane leakage may ignite and form a jet fire. Jet fire can cause thermal radiation that reaches 119-
154 meters (Figure 19, Figure 20 and Table 14, 3-8 kW/m?). 1% death probability is possible at 115-
meter distance (Figure 21).

1 -8 Category 2/F
150 -& Category 5/D
300 \

N
&

R —
——
/

| N
N
w / N
{1 _ﬁ,/ \\h“hm_.,__

0 10 20 0 0 50 &0 0 a0 20 100 110 120 130 140 150 160
Distance along transect [m]

Radiation Level [kW/m2]
8
—_

g

o~

Figure 19: TEC-2 leakage related methane jet fire thermal radiation levels as side profile (2 m/s and 5 m/s
wind).

Figure 20: Jet fire thermal radiation distances (red = 8 kW/m?, green = 5 kW/m? and blue = 3 kW/m?) with 2
m/s wind.

Table 14: Jet fire thermal radiation distances with two different wind /stability classes (2F= stable with 2 m/s
wind, 5F = neutral with 5 m/s wind).

Thermal Radiation Distance from the release location at ground level 1.5 meters [m]
[kW/m?] 2IF 5/D
3 154 153
5 134 134
8 119 120
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23

Figure 21: TEC-2 leakage related methane jet fire caused 1% probability of death distance (2 m/s and 5 m/s
wind).

Dispersed methane cloud can ignite and cause explosion. Explosion overpressure may reach 72 meters
as 5 kPa pressure (Figure 22 and Figure 23).

.
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Figure 22: TEC-2 leakage related methane explosion overpressure as distance from leakage (2 m/s and 5 m/s
wind).
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Figure 23: TEC-2 leakage related methane explosion overpressure as distance from leakage (2 m/s wind)
seen above.

Gren Latvija SIA copyright © AFRY
Consequence analysis for 25% ammonia-water and natural gas leakages
Date 11/08/2026, Rev. 2



Docusign Envelope ID: AD0599B2-F596-8B2C-8334-9BA02F2D4493

101032787-001-K001 Consequence analysis report 2026-08-11
(Rev.2).docx
Page 25/27

4 Summary

In this consequence analysis, ammonia-water and natural gas leakage were analysed at Gren Latvija
SIA plant in Riga, Latvia. Ammonia-water was 25% solution that was covered by the bund. In an
Ammonia-water leakage, ammonia evaporates from the liquid surface in the bund and was higher with 5
m/s. 1 % death probability was possible at 10—19-meter distances due the wind conditions.

Natural gas leakage was modelled as methane leakage. Methane leakage can cause a jet fire or
explosion. Jet fire can cause 1 % death probability at 24-meter distance and explosion overpressure may
reach 25 meters from the leakage location as 5 kPa overpressure.

It should be emphasized that this analysis does not assess the actual risk of the analyzed scenarios, but
analyzes the impact of such scenarios, if they take place and continue without any intervention. By
providing several layers of protection to mitigate leakages and to limit their consequences, the residual
risk will be reduced to a tolerable level. The residual risk of these leakage scenarios shall be evaluated
by separate risk assessment procedures, such as HAZIDs or HAZOPs.

However, based on the results of this analysis, it can be already concluded that a scenario, in which a
gas leakage (that could result in jet fire or gas vapour cloud explosion) would cause a leak in the
ammonia-water storage due to mechanical damage thus impacting outside of the site boundaries
(“domino effect”), is very unlikely.

Furthermore, the impact of a possible TEC-2 related natural gas leakage on Gren Latvija SIA plant was
also evaluated. Jet fire can cause 1 % death probability at 115-meter distance and explosion
overpressure may reach 72 meters from the leakage location as 5 kPa overpressure. These consequence
distances do not reach Gren Latvija SIA plant location.
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Appendix 1. Author of the document

Ismo Talka

HSE SPECIALIST

Ismo Talka has developed CFD simulations of major accident hazards based on calculation and modeling.
These customer projects have included assessments of thermal radiation in fire events, chemical
dispersion, explosion venting sizing, and overpressure levels.

Ismo graduated as an applied physicist from the University of Jyvdskyld's Renewable Energy degree

program and has worked, among other things, as a consultant in industry. Consequence modeling
projects from over 7 years of work are presented below.

AFRY Finland Oy, HSE Specialist 2023-04 ->

. Sulphur dioxide gas dispersion

. Refrigerant R1234 ATEX modeling

. Hydrogen and methane leaks (pool/jet fire thermal radiation, gas dispersion, explosion)

. Biogas storage plant chemical safety modeling

. Ammonia, chlorine, chlorine dioxide dispersions analysis

. 1,3-Butadiene, acrylonitrile, n-Butyl acrylate and styrene reactor fire and dispersion analysis

. Green steel related consequences analyses for multiple customers, hydrogen

. H-Flex-E plant consequence modeling

. Transformer factory risk analysis and consequence analysis, transformer oil, kerosene pool
fires

. Hydrogen pipeline leaks and emergency flare consequences analysis

. LBG consequence analysis for biogas plant

. Gas turbine plant explosion and consequences, estimating city planning options

e  Assessment of major accident hazards of the hydrogen project

. Accident hazard modeling of the PEKILO mycoprotein production facility

. Consequence analysis for nitric acid storage and unloading

e Qil storage fire and explosion modeling (3000/2x5000 m?®) for power plant site

. Cobalt refinery consequence modeling (sulfuric acid, hydrogen chloride, kerosene and

hydrogen peroxide) and preliminary space classifications NFPA70, 497 and 499
New transformer factory HSE lead and consequence analysis

Preliminary hazard distances for P2X hydrogen production

Consequence modeling of the two new biogas plants according to the chemical permit
Explosion in gas collection system

Process pump detonation

Thermal radiation modeling of a whiskey warehouse fire

Thermal radiation for garbage heap fire

Styrene bund fire

Consequence analysis for hydrogen leakages (tanks, pipeline)

Thermal radiation levels from two flares

Direct reduced iron-electric steel plant consequence analysis for hydrogen
Consequence analysis for LNG terminal

Shipyard acetylene gas station major accident modeling

Consequence analysis for sulphur concentrate fire

Dust explosion of PVA silo

Ground flare toxic cloud dispersion modeling

Natural gas pipeline leakages and consequence modeling

Compressed air tank rupture, indoor overpressures

Reactor explosion

Consequence analysis for methane and hydrogen

Consequence analysis for e-methane and e-SAF process plants

Train unloading of ammonia, gas dispersion analysis
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Consequence analysis for methane, hydrogen and methanol
Landfill waste fire and its thermal radiation consequences
CO2 pipeline leakage modelling

Ammonia leakage consequences

Projects 2018-10 - 2021-03

Gas spread analysis of the terminal area using CFD, MTBE cloud, various wind and structural
assessments.

Analysis of multiple pool and tank fires in the new terminal, CFD

Thermal radiation of pool and tank fire

Thermal analysis of diesel pool

Analysis of multiple pool and tank fires in the new terminal, CFD

Thermal radiation of pool and tank fire

Thermal radiation of pool and tank fire, diesel, petrol

Thermal load of a hydrocarbon fire on thermal protection (pump station), CFD

Assessment and modelling of a fire and gas explosion accident in a butyl acrylate tank, CFD
Consequence analysis of a chemical leak (outdoor) and a chemical tank explosion, CFD+laser
scanning

Radiation intensity estimates of a pool and tank fire, CFD

Projects 2012-01 - 2014-12

3x2000 m?3 wood pellet tank hazard assessment studly, fire, flue gas, thermal radiation,
explosion studies using CFD

4x1000 m?® wood pellet tank hazard assessment studly, fire, flue gas, thermal radiation,
explosion studies using CFD

7500 m? heavy oil tank conversion to light oil, hazard assessment study, fire, flue gas, thermal
radiation, explosion studies

1000 m? cold water tank conversion to light oil tank, hazard assessment studly, fire, flue gas,
thermal radiation, explosion studies

4000 m? light oil tank explosion study, ventilated explosion, minimizing the effects of external
pressure waves in an urban area

1500 m?® wood pellet tank hazard assessment study, fire, flue gas, thermal radiation, explosion
studies

1000 m?® wood pellet tank hazard assessment study, fire, flue gas, thermal radiation, explosion
studies

Positions
2023 - AFRY Finland Oy, HSE Specialist
2021-2023 Rand Simulation Oy, Senior CFD Specialist
2018 - 2021 Pinja Oy, Project Engineer
2017 - 2018 Ericsson, Senior Thermal Developer
2014 - 2017 ABB, Senior Design Engineer R&D
201 -2014 Elomatic Oy, Modeling Specialist CFD
2007 -20M Numerola Oy, CFD Specialist
2006 - 2007 University of Jyvaskyld, Researcher
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1 levads

ST seku analize ir sagatavota Gren Latvija SIA rGipnicai Riga, Latvija. Seku analizes negadijumu notikumi
tika izvéleti saskana ar Somijas DroSibas un kimisko vielu agentdras (Tukes) vadiinijam Drosibas
zinojums' un Rapnicas atraanas vieta?. Apsvértajas sekas ir modelétas 25% amonija hidroksida
Skiduma un dabasgazes noplides. Analizétas sekas ietver ugunsgréka siltuma starojumu, spradziena
parspiedienu un bistamas gazes izpludi apkartéja vidée.

Jauzsver, ka Saja analizé nav novértéts analizéto scenariju faktiskais risks, bet gan analizéta $adu
scendriju ietekme, ja tie notiek un turpinds bez jebkadas iejaukSanads. NodroSinot vairaklimenu
aizsardzibu nopldZu mazinasanai un to seku ierobezoSanai, atlikuSais risks tiks samazinats Idz
pielaujamam Ilimenim. So noplides scenariju atlikuie riski janovérts, izmantojot atseviskas riska
novértéSanas proceddras, pieméram, HAZID vai HAZOP.

2 Tiesiskais pamatojums

Kimiskas droSibas tiesibu akti paredz, ka, planojot raZzotnes atraSanas vietu, ir janovérté iesp&jamo
negadijumu ietekme uz veselibu un apkartéjo vidi. Seku analize ir svarigs instruments, lai modelétu
negadijumu situaciju ietekmes zonas, pieméram, termisko starojumu, spiediena ietekmi un veselibas
riskus, ka art prognozétu to sekas razotnes videi.

RaZotnes izvietoSanas apstaklus novérté, pamatojoties uz negadijumu sekam. Seku analize atbalsta
zemes izmantojuma planoSanu un nodroSina to, ka razotnes atraSanas vieta nerada risku darbibam
apkartné vai dabas teritorijam. Attalumam no negadijuma risku izraiso$as razotnes jabat pietiekamam,
lai nodroSinatu apkartéjas zemes izmantoSanu, jo TpaSi attieciba uz cilvékiem sensitivam vietam,
pieméram, skolam, dienas apripes centriem, blivi apdzivotam zonam un slimnicam. Jo neaizsargataka
ir vieta, jo tai jaatrodas talak no bistama objekta. Pietiekams attdlums ir svarigs rdpniecibas
uznémumiem, kritiskajai infrastruktirai, dabas aizsardzibas teritorijam un citam videi vértigdm vietam.

3 Izkliedes modeléSanas apraksts

3.1 Rdpnicas teritorija

Rapnicas izvietojums ir redzams 1.attéla.

! Tukes vadlinijas. Droibas zinojums. 542/00.00.02/2021.
2 Tukes vadlinijas. Ripnicas atra$anas vieta: https://tukes.fi/tuotantolaitosten-sijoittaminen.
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1. tabula. Amonjaka ipasibas. °

Nosaukums
CAS numurs
Molekulara formula

Amonjaka bridinajuma simboli®

Bistamibas klase un kategorijas
kods(-i)

Virsanas punkts

Uzliesmosanas punkts

PasaizdegSanas temperatiira

Uzliesmosanas robezvértibas (UFL,
LFL)

Smarzas slieksnis

2. tabula. Metana ipa$ibas. 4

Nosaukums
CAS numurs
Molekulara formula

Bridinajumu simboli

Bistamibas klase un kategorijas
kods(-i)

VirSanas punkts
Uzliesmosanas punkts
Pasaizdeg$anas temperatira

Uzliesmosanas robezvértibas (UFL,
LFL)

Smarzas slieksnis

3 OVA vadlinijas: Amonjaks
https://www_ttl.fi/ova/ammoni.html
4 OVA vadlinijas: Metans
https://www_ttl.fi/ova/ammoni.html

Gren Latvija SIA

Amonjaks

7664-41-7

S @®

H221: Uzliesm. gaze 2

* H331: Akdts toks. 3 *

* H314: Adas kairin. 1B

H400: Akdti toksisks Gdens organismiem 1
* Minimalais vértéjums

-33°C

Nav eksperimentali noteikts. Amonjaka tvaiki var degt, bet
grati aizdegas.

apméram 650 °C
16-25 %

5-50 ppm (3,6—36 mg/m3);
Smarza nav laba bridingjuma zime

Metans
74-82-8
CH4

H220:

Tpasi viegli uzliesmojosa gaze
-162 °C

Nav eksperimentali noteikts.
595 °C

4,4-17 %

200 ppm (133 mg/m?®)
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NOy reducéSanas noliikos rapnica tiek glabats amonija hidroksids. Tirs amonjaks ir bezkrasaina un loti
kairino8a gaze ar stipri kodigu aromatu, ko var viegli saskidrinat I1dz bezkrasainam Skidrumam. 1 litram
saskidrinata amonjaka iztvaikojot atmosféras spiediena, veidojas aptuveni 750 litru amonjaka gazes.®
Amonjaks nav viegli uzliesmojoSs, bet noteiktos apstaklos var veidoties spradzienbistams gaisa-
amonjaka maistjums. Amonjaka apak3$éja uzliesmoSanas robezvértiba (LFL) ir 16 %, bet augséja
uzliesmoganas robezvértiba (UFL) ir 25 %.3 Seku modeléSana LFL tika definéta ka 160 000 ppm® un
UFL ka 250 000 ppm.

Metans (proti, dabasgaze) ir bezkrasaina, bez smarzas un vieglaka par gaisu. Metanu glaba un apstrada
ka saspiestu (CNG) vai saskidrinatu (LNG) gazi. Metana un gaisa maisijums var aizdegties jebkura
aizdegSanas avota ietekmé. Liesmas izplatiSanas ir deflagracija. Ja metana noplide ir nepartraukta,
uguns degs ka uzplaiksnijuma ugunsgréks (flash fire) no noplides vietas.

3.3 Laikapstakli
Talak redzama véjaroze 2.attéla parada apgabala véja apstaklus. Attéla paradits véja virziens 50 metru
augstuma. Global Wind Atlas (Globalais véja atlants) ir savienots mezoskalas un mikroskalas skaitliskais

modelis, kas balstits uz 10 gadu atkartotas analizes datiem (2008.-2017. g.), kur ERA5 datu kopa ir
samazinata, lai attélotu augstas izSkirtspéjas vidéjos véja klimatiskos apstaklus.

0°

90°

180°

2. attéls. Vgjaroze rijpnicas atrasanas vieta.®

Saja analizé izmantotas Pasquill stabilitates klases — stabila (F) un neitrala (D) — ar véja atrumu attiecigi
2 m/s un 5 m/s, ka to iesaka Tukes vadlinijas?. Vairak stabilitates klasu redzamas 3. tabula.

V&jroze rada vé&ja statistisko virzienu apgabala, kas Saja gadijuma ir véj$ no dienvidrietumiem. Saskana
ar Global Wind Atlas datiem vidéjais véja atrums $aja apgabala bija 5,5 m/s, kas atbilst Tukes
noteikumiem.

Aktuala atmosféras temperatira tika izvélata 10 °C un relativais mitrums 70 %. Sie parametri ir tuvu gada
vidéjam vértibam.

5 ppm (miljondalas). Sadi var izmérit [oti mazu vielas daudzumu gaisa, Iidzigi procentu izmanto$anai.
1 % ir vienads ar 10 000 ppm.
Tapéc teksta minétais 16 % LFL ir tas pats, kas 160 000 ppm.

6 Global Wind atlas, véjroze no rapnicas teritorijas.
https://globalwindatlas.info/en/
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3. tabula. Stabilitates klasifikacija.

Virszemes Dienas laika ienako$a saules radiacija Nakts apstakli
Véja Spéciga Mérena Nenozimiga Viegla < 3/8 makonu
atrums makonainiba sega
vai = 4/8 zema
makonu sega
<2 A A-B B - -
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
> 6 C D D D D
A = arkartigi nestabils, B = vidgji nestabils, C = nedaudz nestabils, D = neitrals, E = nedaudz stabils, F =
stabils
3.4 Bistamibas kategorizacija

Tukes vadlinijas? ir sniegtas norades par seku modelé$ana izmantojamam siltuma starojuma un
parspiediena vilnu vértibam. Noraditas siltuma starojuma vértibas (4.tabuld) ir seku robezvértibas
cilvékiem, ékam un iekartam. Siltumstarojuma ietekmes parbaudei ieteicamas vértibas ir 12, 8, 3 un

1,5 kW/m? saskana ar Tukes vadlinijam?2.

4. tabula. Siltuma starojuma ietekme un sekas.

Siltuma Sekas

starojums,

kW/m?

12-15 Var aizdegties vegetacija un ékas

8 Pieaug degSanas izplatibas risks, viegli
uzliesmojoSi materiali var aizdegties vai
saplist

Konstrukcijas pamats

UgunsdroSas vai pret degSanu aizsargatas
ékas

Ekas, deg$anu izplatosi objekti

Augstaka pielaujama siltuma starojuma intensitate pie zemes gabala robezam, kas ir

projektéSanas sakumpunkts

Tiek apgratinata cilvéku darbiba, atri

5

veidojas apdegumi
3 ligstoSa ekspozicija izraisa apdegumus
1,5 Nepatikams karstums

Citas siltumstarojuma sekas var redzét talak (5.tab.).
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5. tabula. Citas siltumstarojuma ietekmes un sekas’.

Termiska
starojuma
Iimenis
[kW/m?]

1,5
2,5

3

8-10

10-12
12,5-15
13-15
18-20
20
25
35-38
100
200

letekme uz cilvekiem

Nav ilgtermina ietekmes
Tolerances laiks 5 mindtes, péc tam stipras

sapes
Glabsana iespéjama 30 sekunZzu laika

Glabsanas personala ricibas robeza

Glabsanas personala glabSanas robezvértiba

Ar 9,5 kW/m? siltuma starojumu otras pakapes
apdegumi rodas 20 sekundés

Pirmas pakapes apdegumi 10 sekundés, 1 %
letalitate pec 1 mindti ilgas ekspozicijas

levérojama invaliditate 10 sekundés, 100 %
letalitate péc 1 mindti ilgas ekspozicijas
1 % mirstiba péc 10 sekundém

letekme uz struktiram

Tiek bojati stikla materiali

TUKES: satiksmes plisma ar robezvértibu vairak
neka 1500 automasinu diena

lekartu bojajumi, uzliesmosanas sistémas
projektétais ierobezojums ir 9 kW/m?, sdkas domino
efekti

Degviela aizdegas 2 minatés (10 kW/m?), deg
vegetacija

Var aizdegties koka materiali, kst plastmasa

Parastas konstrukcijas var izturét apméram 14 kW/m?
Sadalas kabelu izolacija

Degviela aizdegas 40 sekundés, betona
konstrukcijas saglabajas stundam ilgi

Sak samazinaties térauda konstrukciju izturiba, rodas
deformacijas

Tiek bojatas tehniskas iekartas, pieméram, konteineri
un tvertnes (30 min), ka ari masinas

Térauda konstrukcijas izjak

Betona konstrukcijas izjok

Spradziena ietekmi parbauda ar nakamaja tabula definétajam parspiediena vilnu vértibam (6.tab.).
Izmantotas vértibas ir ieteicamas, un efekts ir definéts Tukes vadlinijas?.

6. tabula. Parspiediena vilnu ietekme un sekas.

Parspiediena

vilnis, kPa

30

15

10

Sekas cilvekiem un iekartam

Atbalsta konstrukciju sabrukSana,

negadijuma izplatiS8anas risks

Eku daléja sabruksana,
neatgriezenisku bojajumu risks

lespéjamie konstrukciju vai eku veidi

Rupnieciskas iekartas un konstrukcijas

Noteiktam parspiediena limenim
pielagotas ripnieciskas €kas un buves

Augstakais parspiediens pie rdpnicas robezam, kas ir projektéSanas sakumpunkts

Nelieli bojajumi éku konstrukcijam un

traumu risks

7 Tabula ir ieklauta kombinacija no vairakiem avotiem, pieméram:

Ekas un zonas, kur parasti uzturas cilvéki

WTP55, Techniques for Assessing Industrial Hazards by World Bank
Hatton, A.P. and Halfdanarson, 1982; Stoll and Chianta, 1969
LaChance, J (2009). Sandia National Laboratories, Risk-informed separation distances for hydrogen refuelling stations.

International Journal of Hydrogen Energy, 34. s€j., 5838.-5845. Ipp.

Gren Latvija SIA

Seku analize amonija hidroksida (25%) un dabasgazes nopladém
Datums 20/04/2026, Rev2

autortiesibas © AFRY

Lpp. 11/28



&) AFRY

Citas ar parspiedienu saistitas sekas var redzét 7.tabula.

7. tabula. Citas ar parspiedienu saistitas sekas®.

letekme, sakoties parspiedienam

Bar Pa

0,003
0,01
0,03
0,03
0,04
0,05
0,07
0,07

0,07
0,01
0,15
0,15
0,16
0,17

0,17
0,20
0,35
0,35
0,50
0,60
0,70
1

3

300
1000
3000
3000
3500
5000
7000
7000

7000
10000
15000
15000
16000
17000

17000
20000
35000
35000
50000
60000
70000
100000

300000

Paredzamie bojajumi

Skals$ troksnis (143 dB); skanas triecienvilna izraisita stikla plisana.
Tipisks spiediens stikla pliSanai.

lerobezoti nelieli strukturali bojajumi.

Saplist 50 % stiklu

Logi parasti saplisusi; dazi logu ramju bojajumi.

Nelieli bojajumi €kas konstrukcijam.

Daléja éku sagrausana; nav derigas dzivoSanai.

Gofréti metala paneli neiztur un saliecas. leliecas dzivojamo éku
koka paneli.

LidojoSu stiklu un citu lausku raditas vieglas l[dz smagas braces.
Dzirdes bojajumi

Eku sienu un jumtu daléja sabruk3ana.

Sagrautas nestiegrota betona vai izdedzu betona bloku sienas.
Mirstiba 1 %

Bungadinu plisuma biezums ekspozicijai paklautajiem iedzivotajiem
1-90 %.

Eku kiegelu mira sagrasana 50 %.

Térauda karkasa eékas deformétas un atrautas no pamatiem.
Last koka elektribas stabi.

Gandriz pilniba sagrust kas.

Apgazas piekrauti vilciena vagoni.

Sagrist piekrauti vilciena vagoni.

lespéjama pilniga éku iznicinasana.

spradziena iedarbibas dé|

Letalitate 95 %

Izkliedes modeléSanai ieteicams izmantot AEGL (akdtas ekspozicijas orient&joSie limeni) vértibas. AEGL
veértibu definicijas ir sniegtas 8.tabuld. AEGL veértibas katrai vielai ir noteiktas trim dazadam
koncentracijam un pieciem dazadiem ekspozicijas laikiem (10 min, 30 min, 1 h, 4 h un 8 h). Tukes
vadlinijas? ieteikts seku analizé izmantot AEGL-2 un AEGL-3 ar ekspozicijas laiku 10 un 30 mindtes.

8 Tabula ir ieklauta kombinacija no vairakiem avotiem, pieméram:

American Institute of Chemical Engineers (1994)

Lees, Frank P. 1980. Loss Prevention in the Process Industries, Vol. 1. London and Boston: Butterworths

The Effects of Nuclear Weapons, Third Edition, 1977, Compiled and edited by Samuel Glasstone and Philip J. Dolan
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8. tabula. Akitas ekspozicijas orientéjosie imeni (AEGL) un to ietekme uz visparéjo populaciju.
Akitas ekspozicijas Kaitiga ietekme
orientéjosie limeni
AEGL-1 levérojams diskomforts, kairindjums vai noteikta asimptomatiska,

nejitama ietekme. Tomér 81 ietekme neizraisa invaliditati, ir parejoSa un
atgriezeniska péc ekspozicijas partraukSanas

AEGL-2 Neatgriezeniska vai cita smaga un ilgstoSa nelabvéliga ietekme uz
veselibu vai traucéta spéja izglabties.

AEGL-3 Dzivibai bistama ietekme uz veselibu vai nave

Amonjaka AEGL vértibas ir noradttas talak (9.tab.).

9. tabula. AEGL vértibas amonjakam.?

AEGL vértibas amonjakam Koncentracija
AEGL-1 30 ppm / 10 min
30 ppm / 10 min
AEGL-2 220 ppm /10 min
220 ppm / 30 min
AEGL-3 2700 ppm /10 min

1600 ppm / 30 min

AEGL-2 vértibu izmanto vietas, kur regulari uzturas daudz cilvéku (tirdzniecibas centri, daudzdzivoklu
majas, sporta zales u. c.) vai teritorijas vietas, kur cilvékiem var blt ierobezZotas iespéjas pasargaties no
gazes iedarbibas, pieméram, veselibas apripes iestadés, skolas un dienas apripes centros.

AEGL-3 vértibu pieméro mazak sensitivam zonam, kur cilvékiem ir labakas iesp&jas meklét patvérumu
telpas vai pamest gazes makona ietekméto zonu. Sadas situacijas bieZi vien var efektivak novérst smagu
ietekmi uz veselibu.

3.5 ModeléSanas programmatira

Izkliedes modeléSana tika veikta, izmantojot DNV GL izstradato programmatidras Phast versiju 9.1. Phast
tiek uzskatita par precizu programmatiru, ko izmanto seku modeléSanai apstrades rdpnieciba.
ModeléSana ar programmatdiru var nemt véra, pieméram, laikapstaklus, ainavu, materialus, apstrades
apstaklus, vélamo spiediena un siltuma starojuma lTmeni.

3.6 Seku analize
ModeléSanas programma ievadttie ievades dati cita starpa ietver:

- nopliides cauruma diametru;
- nopludes augstumu;

- novéro$anas augstumu;

- uzpildes pakapi;
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- nopludes tvertnes izmérus;
- 8kérslu blivumu, ierobezotu telpu vai lidzigus faktorus, kas batiski ietekmé rezultatus.

Izejas vértibas, ko var iegit seku modeléSanas rezultata:

- emisijas/iztvaikoSanas atrumi;
- viegli uzliesmojoSas vai toksiskas vielas masa gazes makonr;
- laiks, kas pagajis kops$ viegli uzliesmojoSa vai toksiska makona (noplades laiks).

Ka rezultatu skatiSanas augstumu parasti izvélas 1,5-2 metrus, kas atbilst vidéja cilvéka auguma
garumam. Saja modelé$ana tika izvél&ts 1,5 m skati$anas augstums.

3.7 Negadijumu scenariji un rezultati

Tika modeléti divi dazadi scenariji: amonija hidroksida noplide un dabasgazes noplide. Dabasgazes
nopldde tika modeléta ka 100 % metana noplide. Noplades virzieni tika izvéléti horizontali (sliktaka
scenarija pienémums).

3.71 1. situacija. Amonija hidroksida noplude

Pienemts, ka amonija hidroksids (60 m®) ir ar 25 % koncentraciju Pienemts, ka noplade tiek savakta 5,4
m x 8,6 m = 46,4 m? padzilindjuma apkart tvertnei. 10.tab. parada amonjaka iztvaikoSanas atrumus no
baseina, pie maksimalajiem iztvaiko$anas laikiem (60 m® amonjaka pilniba iztvaikojis).

10. tabula. Amonjaka iztvaikoSanas atrumi un kopéjais iztvaikoSanas laiks atskirigiem véja atrumiem.

Véja atrums IztvaikoSanas atrums [kg/s] Kopéjais iztvaikosanas laiks [h]
2m/s 0,125 122
5mis 0,254 60

Lielaks véja atrums palielina amonjaka iztvaikoSanas atrumu. 3.—4.attélos ir redzama amonjaka
izkliedes makona koncentracija atbilstosi attalumam no noplides vietas. Ar 2 m/s véju izkliedétais
makonis pacelas augsup, bet ar 5 m/s véju tas tiek izkliedéts Iidzi véjam. 11.tabula ir redzamas
dazadas koncentracijas dazados véja apstak|os.

User defined source 2m/s wind

— Category 2/F ® 220 ppm [User conc. 1] [Flammable (18.75 5]
5 — Category 2/F @ 2700 ppm [User con. 3] [Flammable (13.75 5)]

/_____,.————'—_'
o "(\.\\’\

20

o

Cloud height [m]

/

=

0 50 100 150 200 250 300 350
Distance downwind [m]

3. attéls. Ar amonjaku AEGL saistitas koncentracijas (AEGL-2 10 min: 220 ppm un AEGL-3 10 min:
2700 ppm) ar véja atrumu 2 m/s.
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User defined source 2m/s wind

J T T
1 — Category 2/F @ 220 ppm [User conc. 1] [Flammable (175 5)]
27 EE— — Category 2/F @ 1600 ppm [User conc. 2] [Flammable (18.75 5]]
» -
1 2 20 mn
£
=15
5
B
= 4 /
3
3
R
o
10
5
0
0 50 100 150 200 250 300 350

Distance downwind [m]

4. attéls. Ar amonjaku AEGL saistitas koncentracijas (AEGL-2 30 min: 220 ppm un AEGL-3 30 min:
1600 ppm) ar véja atrumu 2 m/s.

User defined source 5m/s wind
1 T T T

1 — Category 5/D @ 220 ppm [User conc. 1] [Flammable (18.75 5)]
] ~— Category 5/D @ 2700 ppm [User conc. 3] [Flammable (18.75 5)]

/ AEGL-2: 10 min\
] %EGL-& 10 min )
2 ’ /
Y

40 60 20 100 120 140 160 180
Distance downwind [m]

Cloud height [m]

=
o
=

5. attéls. Ar amonjaku AEGL saistitas koncentracijas (AEGL-2: 10 min: 220 ppm un AEGL-3 10 min:
2700 ppm) ar véja atrumu 5 m/s.
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User defined source 5my/s wind

— Category 5/D @ 220 ppm [User conc. 1] [Flammable (18.75 5]]
~— Category 5/D @ 1600 ppm [User conc. 2] [Flammable (18.75 5)]

@

A

L— | |
AEGL-2] 30 min

] 3\
:/ AEGL-3130 min\ )

| / /

0 20 40 60 80 100 120 140 160 180
Distance downwind [m]

Cloud height [m]

N

6. attéls. Ar amonjaku AEGL saistitas koncentracijas (AEGL-2 30 min: 220 ppm un AEGL-3 30 min:
1600 ppm) ar véja atrumu 5 m/s.

11. tabula. Ar amonija hidroksida noplidi AEGL saistitas koncentracijas (30 min: 220 ppm un 1600 ppm) ar
divam dazadam véja/stabilitates klasém (2F = stabils ar 2 m/s véju, 5F = neitrals ar 5 m/s véju).

Akiitas Attalums no izplides vietas zemes liment 1,5 metri
AEGL limenis un -
L . ekspozicijas [m]
ekspozicijas laiks - .
limenis [ppm] 2IF 5/D
AEGL-2 (10 min) 220 24 176
AEGL-2 (30 min) 220 24 176
AEGL-3 (10 min) 2700 14 40
AEGL-3 (30 min) 1600 17 55

Amonjaka izkliedes sekas var tikt raksturotas ar letalitates varbatibu. 1 % letalitates varbatiba iespéjama
- 10 m attaluma no noplides vietas pie 2 m/s v€ja atruma un 19 m attdluma pie 5 m/s véja atruma
(7.attéls, 8.attéls, 9. attéls, 10. attéls un 12.tab.).

User defined source 2m/s wind

T T
= Category 2/F AMMONIA (Outdoor)

N

=
o

=
o

, \
N

=)
=

Probability of Death [fraction]

B

\‘_—
1 2 3 4 5 [ 7 ) 9 10 n 12
Distance downwind [m]
7. attéls. Letalitates varbdtiba amonjaka izkliedes ietekmé (vgj$ 2 m/s).
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User defined source 5m/s wind

T T T
4 — Category 5/0 AMMONIA (Qutdoor)

e

8

e

6

Probability of Death [fraction]

o
=

| i

] ]

1 e

02

2 4 6 2 10 12 14 16 18 20 2 24 2%
Distance downwind [m]

8. attéls. Letalitates varbatiba amonjaka izkliedes ietekmé (véjs 5 m/s).

12. tabula. Attalumi lidz 1 % letalitatei no amonjaka izkliedes vietas dazadam véja/stabilitates klasém (2F =
stabils ar véja atrumu 2 m/s, 5F = neitrals ar véja atrumu 5 m/s).

Attalums no izplides vietas zemes limeni 1,5 metri [m]
Letalitates varbatiba
2/F 5/D

1% 10 19

Amonjaka Gdens
Skiduma glabatuve

9. attéls. Attalums (zils = 10 m) lidz 1 % letalitatei no amonjaka izkliedes vietas ar véja atrumu 2 m/s. Mazakais
zilais laukums parada varbditibu tikai ar vienu véja virzienu (véj§ no rietumiem uz austrumiem).
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Amonjaka Gdens
Skiduma glabatuve

10. attéls. Attalums (zals = 19 m) Idz 1 % letalitatei no amonjaka izkliedes vietas ar véja atrumu 5 m/s.
Mazakais zalais laukums parada varbdtibu tikai ar vienu véja virzienu (v&j$ no rietumiem uz austrumiem).

3.7.2 2. situacija. Dabasgazes noplude

Tika pienemts, ka dabasgaze noplist no caurules ar 202 mm (iek8&jo) diametru. 10 % §is caurules
Skérsgriezuma laukuma atbilst 64 mm apalam noplides caurumam. Gazes spiediens bija 5 barig un
temperatidra 15 9C. Noplade tika modeléta kd 100 % metans. Metans, sasniedzot 100 % LFL (apak$éjo
uzliesmosanas robezvértibu), izplatds 11-10 metru attaluma no noplides vietas (novéroSanas augstums
1 m, 11.attéls).

Leak

— Category 2/F @ 44000 ppm [User conc. 1] [Flammable (1875 5)]
— Category 5/D @ 44000 ppm [User conc. 1] [Flammable (18.755)]

T | TN

e
N

Cloud height [m]

\\\_\\\
0 ——— —] | —
0
0 1 2 3 4 5 6 9 10 1 12 13 14

Distance downwind [m]

11. attéls. Metana izkliedes makonis ka 100 % apak$éja uzliesmoSanas robezvértiba (44 000 ppm).
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Metana nopltde var aizdegties un veidot strikllveida ugunsgréku. Striklveida ugunsgréks var izraisit

termisku starojumu, kas sasniedz 24—29 metrus (12.att. un 13.tab., 3-8 kW/m?). 24 metru attaluma ir
iespéjama 1 % letalitates varbatiba (13.tab.).

Leak

8- Category 2/F
Vz._—-z.-zz::T\ = Category 50
200 l \

P

=
2

Radiation Level [K\W/m2]

50

Sae=s

25 30 35 40

Distance along transect [m]

12. attéls. Metana striklveida ugunsgréka termiska starojuma limeni sanprofila (véjs 2 m/s un 5 m/s).

13. tabula. Striklveida ugunsgréka termiska starojuma attalumi ar divam dazadam véja/stabilitates klasém
(2F = stabils ar 2 m/s véju, 5F = neitrals ar 5 m/s véju).

Termiskais starojums Attalums no izplides vietas zemes limeni 1,5 metri [m]
[kW/m?] 2/F 5/D
3 29 29
5 26 26
8 24 24
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Leak

— Category 2/F 1%
— Category 5/D1%
10

Width [m]

15 -10 5 0 5 10 15 20 2 30 35 4
Release Direction [m]

13. attéls. Metana striklveida ugunsgréka izraisitas 1 % letalitates varbdatibas attalums (vgj§ 2 m/s un 5 m/s).

14. attéls. Metana striklveida ugunsgréka izraisitas 1 % letalitates gadijumu iespéjamibas attalums (véjs
2 m/s). Mazakais zilais aplis parada varbdtibu tikai ar vienu véja virzienu (véj$ no rietumiem uz austrumiem).

Izkliedéts metana makonis var aizdegties un izraisit spradzienu. Spradziena parspiediens var sasniegt
25 metrus 5 kPa spiediena apstak|os (15.att.).
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15. attéls. Metana spradziena parspiediens atkariba no attaluma lidz noplides vietai (véj$ 2 m/s un 5 m/s).

3.7.3 2.situacija. Dabasgazes noplide no TEC-2 gazes caurulvadiem

Pé&c pieprasijuma tika novértéta iesp&jamas dabasgazes noplides ietekme no Rigas TEC-2 ar dabasgazi
darbindmas elektrostacijas teritorija uz Gren Latvija SIA raZotni. Pienemts, ka dabasgaze nopldst no
caurulvada ar 600 mm diametru (TEC-2 gazes caurulvadi attéloti 16.att.). 10 % no 81 caurulvada
Skérsgriezuma laukuma atbilst apalai noplides atverei ar 190 mm diametru. Gazes spiediens bija
16 bar(g), bet temperatdra — 15 °C. Noplade tika modeléta ka 100 % metans. Metana koncentracija, kas
atbilst 100 % no zemakas uzliesmojamibas robezas (LFL), sasniedz 94—100 m attdlumu no noplides
vietas (17.att. un 18.att.).

Stopinu pag.
Ropazu nov.

16.attéls: TEC-2 gazesvads (sarkana linija) un Gren Latvija SIA raZotne (dzeltenais aplis).
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— Category 2/F @ 44000 ppm [User conc. 1] [Flammable (18.755]]
— Category 5/D @ 44000 ppm [User cone. 1] [Flammable (18.755]]

B :
241 N\

Cloud height [m]
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17 .attéls: Ar TEC-2 nopladi saistits metana izkliedes makonis kd 100% zemaka uzliesmojamibas
robeza (44 000 ppm).

18.attéls: Ar TEC-2 noplidi saistits metana dispersijas makonis ka 100% zemaka uzliesmojamibas robeza (44
000 ppm), kas redzama ieprieks.

Metana noplide var aizdegties un izraistt ugunsstriklu. Stroklas liesmas var izraisit siltumstarojumu,
kas sasniedz 119-154 metrus (19.att.,20.att. un 14 tab., 3-8kW/ m?). 1% letalitates varbatiba ir 115
metru attaluma (21.att.).
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19.attéls: Ar TEC-2 nopladi saistiti metana striiklas liesmu siltumstarojuma limeni sanskata (2 m/s un 5 m/s
VEjs).

20.attéls: Ugunsstriklas siltumstarojuma iedarbibas attalumi (sarkans = 8 kW/m2, zals = 5 kW/m2 un zils = 3

kW/m2) ar 2 m/s véju.

13.tabula: Ugunsstriklas siltumstarojuma iedarbibas attalumi pie divam atskirigdm véja / atmosféras
stabilitates klasém (2F = stabila atmosféra ar véja atrumu 2 m/s, 5F = neitrala atmosféra ar véja atrumu

5m/s).

Termiskais starojums

[kW/m?] 2/F
3 154
5 134
8 119
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21.attéls: Ar TEC-2 saistita noplidé metana ugunsstriklas izraisitas 1% letalitates varbitibas attalums (véja

atrums 2m/s un 5m/s).

Izkliedéts metana makonis var aizdegties un izraisTt spradzienu. Spradziena raditais virsspiediens

5 kPa ITmenT var sasniegt [1dz 72 m attalumu (22.att.un 23.att.)
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22.attéls : Ar TEC-2 saistita nopliidé metana spradziena virsspiediens atkariba no attaluma no

Distance dewnwind [m]

nopliides vietas (v€ja atrums 2 m/s un 5 m/s).
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23.attéls: Ar TEC-2 saistita nopliidé metana spradziena virsspiediens atkariba no attdluma no noplides
vietas (véja atrums 2 m/s), ka paradits ieprieks.
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4 Kopsavilkums

Saja seku analizé tika analizéta amonija hidroksida un dabasgazes nopliides Gren Latvija SIA ripnica
R1ga, Latvija. Amonija hidroksTds, kas ir 25% koncentracija, atrodas noslégta tvertn€. Amonija hidroksida
noplades rezultata, amonjaks iztvaikotu no 8kidruma virsmas un tas izkliedes atrums bija lielaks ar véju
5 m/s. Model1 véja apstaklu ietekmé iespé&jama 1 % letalitates varbatiba bija 10—19 metru attaluma.

Dabasgazes noplide tika modeléta k& metana noplide. Metana noplide var izraisit striklveida
ugunsgréku vai spradzienu. Striklveida ugunsgréks var izraisit 1 % letalitates varbatibu 24 metru
attaluma, un spradziena parspiediens var sasniegt 25 metrus no noplldes vietas ka 5 kPa parspiediens.

Jauzsver, ka Saja analizé nav novértéts analizéto scenariju faktiskais risks, bet gan analizéta Sadu
scenariju ietekme, ja tie notiek un turpinds bez jebkadas iejauk8anas. NodroSinot vairaklimenu
aizsardzibu nopldZu mazinasanai un to seku ierobezoSanai, atlikuSais risks tiks samazinats I1dz
pielaujamam Iimenim. So noplides scenariju atlikuie riski janovérts, izmantojot atseviskas riska
novértéSanas proceddras, pieméram, HAZID vai HAZOP.

Pamatojoties uz §1s analizes rezultatiem, var secinat, ka scenarijs, kura gazes noplade (kas varétu izraisit
striklas ugunsgréku vai gazes tvaika makona spradzienu) mehanisku bojajumu dé| izraisttu nopladi
amonija hidroksida kratuvé, tadéjadi ietekméjot arpus objekta robezam (“domino efekts”), ir loti maz
ticams.

Tika novértéta arT iespéjama ar TEC-2 saistita dabasgazes noplides ietekme uz Gren Latvija SIA razotni.
Ugunstriklas gadijuma 1 % letalitates varbadtiba ir Ildz 115 m attaluma, savukart spradziena radrttais
virsspiediens 5 kPa ITmenT var sasniegt 72 m attalumu no noplides vietas. Sie seku iedarbibas attalumi
Gren Latvija SIA razotnes teritoriju nesasniedz.
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1. pielikums. Dokumenta autors

Ismo Talka

HSE SPECIALISTS

Pamatojoties uz aprékiniem un modelésanu, Ismo Talka ir izstradajis CFD simulacijas lielas avarijas riskam. Sajos klienta
projektos ir iekJauti termiska starojuma novértéjumi ugunsgréka gadijumos, kimisko vielu izkliede, spradziena izpausmes
izméru noteikSana un parspiediena limeni.

Ismo ir ieguvis lietiska fizika gradu Jiveskiles Universitates atjaunojamas energijas studiju programma un cita starpa
stradajis par konsultantu rdpnieciba. Talak ir noraditi vairak neka 7 darba gadu laika izstradatie seku modelésanas

projekti.

AFRY Finland Oy, HSE specialists 04.2023. ->

Séra dioksida gazes izkliede

Aukstumagenta R1234 ATEX modelésana

UdenraZa un metina nopliides (baseina/striklveida ugunsgréka termiskais starojums, gazes izkliede,
spradziens)

. Biogazes glabasanas stacijas kimiskas drosibas modelésana
. Amonjaka, hlora, hlora dioksida dispersiju analize
. 1,3-butadiéna, akrilnitrila, n-butilakrilata un stirola reaktora ugunsgréka un dispersijas analize
. Ar zalo téraudu saistito seku analizes vairakiem klientiem, Gdenradis
. H-Flex-E rGpnicas seku modelésana
. Transformatoru rapnicas risku analize un seku analize, transformatoru e|la, petrolejas baseinu ugunsgréki
. Udenraza caurulvada noplGzu un avarijas aizdeg$anas seku analize
. LBG seku analize biogazes stacijai
. Spradziens gazes turbinas elektrostacija un sekas, pilsétas planosanas opciju novértésana
. Udenraza projekta lielas avarijas riska novértéjums
. PEKILO mikoproteinu raZzoSanas iekartas negadijumu bistamibas modelésana
. Slapek|skabes glabasanas un izkrausanas seku analize
. Naftas kratuves ugunsgréka un spradziena modelé3ana (3000/2x5000 m?) spékstacijas objektam
. Kobalta parstrades rapnicas seku modelésana (sérskabe, Gdenraza hlorids, petroleja un Gdenraza peroksids)
un provizoriska telpu klasifikacija NFPA70, 497 un 499
. Jaunas transformatoru ripnicas HSE ievada un seku analize
. Provizoriskie bistamibas attalumi P2X Gdenraza razosanai
. Divu jauno biogazes ripnicu seku modelésana saskana ar kimisko vielu atlauju
. Spradziens gazes savaksanas sistéma
. Procesa sukna detonacija
. Viskija noliktavas ugunsgréka termiska starojuma modelésana
° Termiskais starojums atkritumu kaudzes ugunsgréka gadijuma
. Stirola apvalna ugunsgréks
. UdenraZa noplizu (tvertnu, caurulvadu) seku analize
. Divu degSanu termiska starojuma limeni
. Udenraza izmanto$anas seku analize tie$as reducé3anas dzelzs un elektrotérauda rapnica
. LNG terminala seku analize
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Kugu biuvétavas acetiléna degvielas uzpildes stacijas smagu negadijumu modelésana
Séra koncentrata degsanas seku analize

PVA tvertnes putek|u eksplozija

Toksisko makonu izkliedes modelésana no zemes uzliesmojumiem
Dabasgazes caurulvadu noplides un seku modelésana

Saspiesta gaisa tvertnes plisums, parspiediens telpas

Reaktora spradziens

Metana un Gdenraza seku analize

Seku analize e-metana un e-SAF procesu riipnicam

Amonjaka izkrausana no vilciena, gazes dispersijas analize
Metana, tdenraZa un metanola seku analize

Atkritumu poligona ugunsgréks un ta termiska starojuma sekas
CO2 cauru)vada noplides modelésana

Amonjaka noplides sekas

Projekti 10.2018.-03.2021.

Terminala zonas gazes izplatibas analize, izmantojot CFD, MTBE makoni, dazadus véja un konstrukciju
novertejumus.

Vairaku baseinu un tvertnu ugunsgréku analize jaunaja terminali, CFD

Baseina un tvertnes ugunsgréka termiskais starojums

Dize|degvielas baseina termiska analize

Vairaku baseinu un tvertnu ugunsgréku analize jaunaja terminali, CFD

Baseina un tvertnes ugunsgréka termiskais starojums

Baseina un tvertnes ugunsgréka termiskais starojums, dizeldegviela, benzins

OgludenraZza degsanas termiska slodze uz termisko aizsardzibu (siknu stacija), CFD

Degsanas un gazes spradziena negadijuma butilakrilata tvertné novértéjums un modelésana, CFD
Kimiskas noplades (ara) un kimiskas tvertnes spradziena seku analize, CFD+lazera skenésana
Baseina un tvertnes ugunsgréka starojuma intensitates aprékini, CFD

Projekti 01.2012.-12.2014.

3x2000 m3 koksnes granulu tvertnes bistamibas novértéjuma pétijums, degsanas, dimgazu, termiska
starojuma, spradzienu pétijumi, izmantojot CFD
4x1000 m? koksnes granulu tvertnes bistamibas novértéjuma pétijums, degsanas, dimgazu, termiska
starojuma, spradzienu pétijumi, izmantojot CFD

7500 m3 smagas naftas tvertnes parveido$ana par vieglas naftas tvertni, bistamibas novértéjuma pétijums,

degsanas, dimgazu, termiska starojuma, spradzienu pétijumi

1000 m? auksta Gdens tvertnes parveido$ana par vieglas naftas tvertni, bistamibas novértéjuma pétijums,

degsanas, dimgazu, termiska starojuma, spradzienu pétijumi

4000 m?* vieglas naftas tvertnes spradziena pétijums, ventil&jams spradziens, aréju spiediena vilnu ietekmes

samazinasana pilsétvide

1500 m?3 koksnes granulu tvertnu bistamibas novértéjuma pétijums, degsanas, dimgazu, termiska
starojuma, spradzienu pétijumi

1000 m? koksnes granulu tvertnu bistamibas novértéjuma pétijums, degsanas, dimgazu, termiska
starojuma, spradzienu pétijumi

Amati
2023.— AFRY Finland Oy, HSE specialists
2021.-2023. Rand Simulation Oy, vecakais CFD specialists
2018.-2021. Pinja Oy, projektu inZenieris
2017.-2018. Ericsson, vecakais termiskas izstrades specialists
2014.-2017. ABB, vecakais projektésanas inZenieris Pétniecibas un attistibas joma
2011.-2014. Elomatic Oy, modelésanas specialists CFD
2007.-2011. Numerola Oy, CFD specialists
2006.-2007. Jiveskiles universitate, pétnieks
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Abbreviations

AC Activated Carbon

CCR Central Control Room

CCs Carbon Capture System

DCS Distributed Control System

EPCM Engineering, Procurement, Construction, Management
FGC Flue Gas Condenser

FGT Flue Gas Treatment

HAZID Hazard Identification (study)

HAZOP Hazard and Operability study

LEL Lower Explosion Limit

LOT A group of products made together under the same conditions
MBT Mechanical Biological Treatment

MSDS Material Safety Datasheets

MSW Municipal Solid Waste

OEM Own Equipment Manufacturer

o&M Operation and Maintenance

PPE Personal Protective Equipment

RAMS Risk Assessment Method Statement

RDF Refuse-Derived Fuel

SIL Safety Integrity Level as defined by standard IEC 61508
SRV Safety Relief Valve

UEL Upper Explosion Limit



Docusign Envelope ID: 5A43338C-E51F-8ACF-83B3-658217D952CE

101032787-K0002 HAZID on ammonia water and natural gas leakage
A F R Y scenarios 2026-08-27.docx

Page 3/10

1 Introduction

This partial HAZID (Hazard Identification) is to be understood as a continuation of the Initial HAZID
(report no. 101032787-K0001) for the planned Gren’s Acone WtE plant aiming to identify potential
hazards to people, the environment, and assets arising from leak scenarios involving the ammonia
water system and natural gas pipeline within the site of the new WtE plant, and to assess the
associated risk level considering the planned risk reduction measures.

This HAZID workshop session was carried out by a team representing the Owner and Operator
(Gren) and Consultant (AFRY).

2 Plant description

2.1 Plant sizing and configuration, main fuel, operation regime,
project implementation

As described in the Initial HAZID (document no. 101032787-K0001 / RGA-___ -20030).

2.2 Applied codes and standards

As described in the Initial HAZID (document no. 101032787-K0001 / RGA-___ -20030).

3 Scope of the HAZID

This HAZID is limited to the following areas:

+ Ammonia water storage and supply system, intended for storing and dosing of ammonia
water to SCR.

+  Ammonia water unloading system, intended for filling the ammonia water storage tank.
« Natural gas supply pipe within the Site of the new WtE plant.

In this partial HAZID the scenarios related to the above areas are limited to leakage scenarios (other
than leakage scenarios will be covered in HAZIDs / HAZOPs to be arranged later aligned with the
progress of the engineering). Furthermore, as this HAZID aims to support the EIA process, the
emphasis is on leakage scenarios that could have an impact outside of the plant site boundaries.

The assessment considers normal operation including daily operations and regular maintenance of
the plant.

4 Supportive documents

Following key documents were used as a basis in the HAZID workshop session:
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+  P&ID of Ammonia water storage and supply system
+  Site layout drawing (Appendix 2, document no. RGA-Y___20020)
+  Consequence Analysis Report (document no. 101032787-K001)

Regarding properties of the media (ammonia and methane) reference is made to the Consequence
Analysis Report.

5 Participants

The review team consisted of the Consultant’s lead process engineer, layout designer (attended part
of the session), consequence analysis specialist, project manager and facilitator. The Owner /
operator was represented by specialist on operations, project manager and Environmental Impact
Assessment project leads. The participants are listed on the cover page of the HAZID worksheet
(Appendix 1).

The task of the HAZID facilitator is to ensure that the assessment is carried out with sufficient
thoroughness and is appropriately documented. In addition, the facilitator’'s key tasks is to guide
the review team's views on recommended further actions (if needed).

6 Applied methods

6.1 Basic assumptions

Most of the factors listed below are considered as basic assumptions and are therefore not
necessarily separately recorded in the HAZID worksheets among the risk reduction measures,
unless it is considered appropriate to be emphasized.

6.1.1 Assumptions related to plant operations

+  The equipment and systems will be normally operated from a permanently manned central
control room (CCR).

» Access to the equipment located indoors will be limited to authorized personnel only (doors
are locked and keys are stored in the CCR or similar).

+  The plant will be operated by qualified and trained personnel.
*  The plant will be operated according to the instructions.

+  PPE (personal protective equipment) will be used according to operation instructions (based
OEM requirements) and MSDS (Material Safety Data Sheets).

*+ The operation / maintenance personnel will carry out the regular inspection rounds as
included in the inspection program, established by the operator.

*  Work permit procedures will be followed in the safe isolation of the equipment to be
maintained (lockout/tagout).
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Maintenance work will be carried out according to maintenance instructions, especially
addressing safety instructions of OEMs.

Maintenance work will be performed only by trained personnel, applying to contractors
and their subcontractors.

The persons responsible for commissioning shall have previous experience of commissioning
phase activities and safety during commissioning will be properly addressed as outlined in
the Commissioning Plan.

Assumptions related to working methods with chemicals

Written procedures, emergency instructions, and contact numbers will be available.
Current safety documentation will be available.

Operators and transport personnel will be trained to handle hazardous chemicals.
Written unloading checklist will be available.

Chemical unloading will be supervised continuously by plant operator at the unloading
station and remotely from the CCR.

Chemical-specific PPE will be used.
Parking brake, wheel chocks, will be used, winter sanding as needed.

Regular inspections and preventive maintenance will be applied.

Other assumptions

The consequence analysis forms the basis for estimating the consequences of the ammonia water
storage tank and natural gas large leakage scenarios (refer to Appendix 1, HAZID worksheets).
The assumptions made in the modelling of the consequence analysis are presented in the
Consequence Analysis Report (Section 3.6 for ammonia water leakage and Section 3.7.2 for
natural gas leakage).

6.3

Applied review method: HAZID

The HAZID (Hazard Identification) method was applied. HAZID is a high-level (system level),
typically qualitative in its first stage risk assessment method that is used early in the project to
identify potential hazards. HAZIDs can be conducted on several occasions according to the progress
of the design, e.g. starting with an initial, qualitative HAZID in the Pre-Engineering phase to be
continued with quantitative HAZIDs at later stages (for example the HAZID in question). An overview
of risk assessments relevant at different phases of a project is presented in the Initial HAZID.

In a HAZID, the object of evaluation is a system, contrary to detailed risk analysis, such as HAZOP,
where it is of interest to know how exactly systems and components are interconnected, thus
enabling deeper evaluation of parts of system / component interactions.

The following review technique was applied to assess the leakage scenarios of the ammonia water
unloading and storage system and the natural gas pipe:
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e “lLeakage” was used as keyword.

e Realistic chains of events - scenarios - were developed for the deviation leading to the
potentially hazardous situation.

e Once the scenario was established, the consequences of the hazardous situation were
analyzed based on the Consequence Analysis Report.

e Subsequently, the preparedness (design features, safeguards) intended to reduce the
risk, and as included in the current design (status during the review), was assessed, and
documented.

e The residual risk of the scenario was estimated by methods explained in the following
section 6.4. Depending on the outcome (acceptable, tolerable, or intolerable risk),
additional measures for further risk reduction were considered/developed and the
conclusions were recorded as recommended actions.

6.4 Assessment of the Residual Risk

The residual risk of defined potentially hazardous scenarios was estimated using risk graph (matrix)
technique, in which the magnitude of the risk for the scenario is presented as a combination of
frequency (“probability”) and severity for damage to health, assets, and environment, as shown in
the following graph:

Frequency:
> once per la 5 5 10
once per 1..10a 4 4 8
once per 10..30a 3 3 6
once per 30..100a 2 2 4 6 8 10
once per > 100a 1 1 2 3 4 5
1 2 3 4 5 Severity:
Minor injury, Injury, Serious injury Serious injury Fatality HEALTH
no lost medical with
working days treatment permanent
loss of ability
to work
Less than 0,1 0,1- 0,5 05- 1,5 1,5- 5,0 More than 5,0 MATERIAL
MEUR MEUR MEUR MEUR MEUR
Insignificant  Small Moderate Significant Serious ENVIRONMENT
emission, emission, emission, emission, emission,
harm only at harm at small harm in harm in the  severe harm
source power plant  the environment in the
site environment environment
(environment
al catas-
trophe)

The estimate of the residual risk includes the risk reduction measures (preparedness) already
included in the design (technical solutions, design principles, alarms, interlocks, other protective
functions, instructions, other organisational measures etc.).

The residual risk is calculated according to the risk graph separately for each severity category as
the product of frequency and severity, as follows:
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Risk for damage to health = Py x Dn
Risk for material damages = Pum x Dm
Risk for environmental damages = Pe x De

The categories of the residual risk ("R") are:

e Acceptable risk; green colour in the risk graph
e Tolerable risk; yellow colour in the risk graph

e Intolerable risk; red colour in the risk graph

The threshold values for the risk categories and the consequences are as follows:
Acceptable risk, further actions not necessary, R < 4
Tolerable risk, further actions to be considered, R between 4 and 12
Intolerable risk => further actions are unavoidable, R > 12

The green region in the risk matrix represents an acceptable level of risk, that is, the target level,
while the red region represents an intolerable level of risk. The yellow region between these two
regions represents the so-called ALARP! region, where it may be necessary to remain if the measures
required to further reduce the risk become disproportionate or unreasonable in relation to the
benefits achieved. Generally, within the ALARP region, the task of the review team is to find
technical, operational, or organizational means to further reduce the residual risk in the direction of
the green region in the risk graph. It is important to note that the possibilities of risk reduction are
often limited already by technical applicability under real conditions due to lack of previous
experience.

7 Planned measures to reduce the risk in ammonia
water and natural gas leakages scenarios

7.1 Planned risk reduction measures related to ammonia water
storage and supply system leakages

The following lists all planned technical, operational and organizational measures to reduce the risk
associated with leakages in the ammonia water storage and supply system. The HAZID worksheets
(Appendix 1) quote these measures depending on their relevancy for the scenario in question.

* Quality control during manufacturing and installation, paying special attention to the
weldings.

* The storage tank will be of double-shell construction with built in leak detection (most
corrosion mechanisms become detectable long before a major release occurs).

*+ The storage tank will be equipped with secondary containment, whereby the total
containment volume is divided into an above-ground basin and an underground storage
tank, both with leak detection.

+ The above-ground part of the containment basin will provide anti-collision protection.

1 As Low As Reasonably Possible” (ALARP). By definition, when the residual risk falls within this region, efforts should
be made to further reduce the risk to a level that is as low as reasonably possible.
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The use of flanges will be minimized (fully welded pipe runs wherever possible, flanges only
where required for inspection, maintenance or future replacement of equipment).

Flange band protectors will be used to mitigate corrosion and to maintain integrity of
gaskets, however providing visibility.

Drip trays including leak detection below the piping will be used outside of the containment
basin.

The Leak detection devices will be periodically tested.
HAZOP to be carried out later determining e.g. the details of pump interlocks.

On leak detection, supply pump trip, closing of remotely operated shut-off valve and/or
manual root valve in the supply (dosing) pipe.

A sufficient number of ammonia sensors will be installed at suitable locations within the
plant site, based upon dispersion modelling (later).

The ammonia sensors will be periodically calibrated.
Windsock in the storage tank area

Emergency showers and / or eye flush kits will be placed at suitable places and according
to regulations.

Preventive maintenance of storage tank itself covering periodic visual and internal
inspections.

Regular inspection rounds will be applied.

In the event of a significant leak: Implementing the Emergency Response Plan, defining
among others, area warning and traffic control by the authorities.

The readiness of the personnel will be maintained through regular exercises.

Planned risk reduction measures related to ammonia water
unloading system leakages

An ammonia sensor will be installed at the unloading station that will trip the unloading
pump on ammonia alarm.

High-quality hose materials, suitable for ammonia/ammonia water service (alkaline) will be
used.

Tight bends on the hose will be avoided by layout the arrangements.

According to best practices, the hose will be visually inspected before each use and will
undergo periodic pressure testing.

Dry-break (dry disconnect) couplings will be used to minimize spillage during
connection/disconnection, automatically sealing both sides when disconnected.

The unloading pipe system will have sloping to minimize spillages during disconnection.

Emergency Release Coupling (ERC) will be used enabling safe release if the truck drives
away unexpectedly.

Before ammonia water transfer: Wheel chocks, parking brake, winter sanding as needed.

101032787-K0002 HAZID on ammonia water and natural gas leakage
scenarios 2026-08-27.docx
Page 8/10
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Written unloading checklist will be available.

Chemical unloading will be supervised continuously by plant operator at the unloading
station and remotely from the CCR.

The unloading area will be drained to an underground containment tank that will be
equipped with leak detection.

The use of flanges will be minimized (fully welded pipe runs wherever possible, flanges only
where required for inspection, maintenance or future replacement of equipment).

Flange band protectors will be used to mitigate corrosion and to maintain integrity of
gaskets, however providing visibility.

The storage tank will be equipped with level measurements indicated on the local control
panel, alarms as well as independent overfill protection device.

A vapour balancing line directs the vapours displaced from the storage tank during the
unloading process back to the road tanker.

If the tank level or the pressure is too high, the unloading pump will be switched off and
the shutoff valves in the unloading and vapour balancing line will be closed.

Further, at a certain level the recirculation line will limit the level increase in the tank.

Periodic proof testing of tank level measurements, high alarms and overfill protection
device.

The storage tank will be installed in a secondary (mostly underground) containment basin
with leak detection.

Drip trays including leak detection below the piping will be used outside of the containment
basin.

The leak detection devices will be periodically tested.

A sufficient number of ammonia sensors will be installed at suitable locations within the
plant site, based upon dispersion modelling (later).

The ammonia sensors will be periodically tested.

Emergency showers and / or eye flush kits will be placed at suitable places and according
to regulations.

In the event of a significant leak: Implementing the Emergency Response Plan, defining
among others, area warning and traffic control by the authorities.

The readiness of the personnel will be maintained through regular exercises.

Planned risk reduction measures related to natural gas
leakages

Hazardous area classification of the natural gas system, compliant equipment selection,
bonding and grounding.

Initial inspection including pressure testing, material verification, and compliance with
design standards.

Minimizing the use of flanges (fully welded pipe runs wherever possible, flanges only where
required for inspection, maintenance or future replacement of equipment).



Docusign Envelope ID: 5A43338C-E51F-8ACF-83B3-658217D952CE

101032787-K0002 HAZID on ammonia water and natural gas leakage
A F R Y scenarios 2026-08-27.docx

Page 10/10

+ Gas leakage detection inside boiler house and at the above ground section outside of the
boiler building, if flanges are used.

»  Preventive maintenance including periodic inspections with leak testing.

* Regular inspection rounds.

8 Summary, recommended actions

8.1 Summary

The estimated risk number describing the level of the residual risks associated with ammonia
leakage scenarios varied among the scenarios as follows:

e Between 3 to 6 for risks to personnel, i.e. between category “acceptable” to lower end of
“tolerable” region.

e Between 2 to 4 for environmental risks, i.e. between category “acceptable” to lower end
of “tolerable” region.

The estimated risk number describing the level of the residual risks associated with natural gas
leakage scenarios varied among the scenarios as follows:

e Between 2 to 4 for risks to personnel, i.e. between category “acceptable” to lower end of

the “tolerable” region.

8.2 Recommended actions

Due to the low level of the estimated residual risk in conjunction with the already very high level
of planned risk reduction measures, no need for further actions was identified.

9 Further steps

9.1 Future HAZIDs and HAZOPs

As explained in the Initial HAZID, HAZIDs and HAZOPs will be conducted during the detailed
design phase. The recordings of this HAZID shall be addressed in the relevant subsequent HAZIDs
and HAZOPs.

Since each contractor in the project will bear the responsibility for providing a safe design and
meeting all relevant safety requirements, the contractors will also be obliged to conduct HAZOPs
within their entire scope of supply (the ammonia water unloading and storage system is part of
the flue gas treatment system delivery).



Docusign Envelope ID: 5A43338C-E51F-8ACF-83B3-658217D952CE

Gren Latvija SIA, Acone WtE Project

HAZID on ammonia water and natural gas leakage scenarios A F R Y

Appendix 1 - Worksheets

Gren Latvija SIA, Acone WtE Project
HAZID on ammonia water and natural gas leakage scenarios
HAZID Worksheets

Session no.: 1

101032787-K0002
RGA-___-20257

Reviewed systems: Ammonia water storage and supply system
Natural gas supply pipe (within the site of the new WtE plant)

Time and place: Session 1: 20.08.2026, 09:30-13:30, Teams meeting

Attendees: Kestutis Cikanavicius
Rokas Labokas
Oskars Vaskis Piirs
Artlrs Unda
Tapani Tuppurainen
Minna Saarinen
Lasse Kervinen (part of the session)
Ismo Talka
Peter Postpischl

Title page, attendees

PM / Gren

Operations / Gren
Permitting / Gren
Permitting / Gren

PM / AFRY

Process eng. / AFRY
Plant layout / AFRY
Modelling expert / AFRY
Facilitator / AFRY



Docusign Envelope ID: 5A43338C-E51F-8ACF-83B3-658217D952CE

Project
HAZID on ammonia water and natural gas leakage scenarios A F R Y

AF pOYRY
Appendix 1 - Worksheets 101032787-K0002

RGA-___-20257

1 BASIC ASSUMPTIONS RELATED TO PLANT OPERATIONS AND WORKING METHODS WITH CHEMICALS
1.1 ASSUMPTIONS RELATED TO PLANT OPERATIONS

Most of the factors listed below belong to the responsibility of the operator and are considered to be included in the basic assumptions of the
analysis, and are therefore not separately recorded in the risk assessment worksheets as preparedness or as a recommendation, unless it is
considered appropriate to be emphasized:

- The reviewed equipment and systems will be normally operated remotely from a manned central control room (CCR).

- Access to the equipment located indoors will be limited to authorized personnel only (doors are locked and keys are stored in the CCR or
similar).

- The plant will be operated by qualified and trained personnel.
- The plant will be operated according to the instructions.

- PPE (personal protective equipment) will be used according to operating instructions (based OEM requirements) and MSDS (Material Safety
Data Sheets)

- The operation / maintenance personnel carry out the regular inspection rounds as included in the inspection program, established by the
operator.

- Work permit procedures will be followed in the safe isolation of the equipment to be maintained (lock out / tag out).

- Maintenance work will be carried out according to maintenance instructions, especially addressing safety instructions of OEMs.
- Maintenance work will be performed only by trained personnel, applying to contractors and their subcontractors
- The persons responsible for commissioning shall have previous experience of commissioning phase activities and safety during
commissioning will be properly addressed as outlined in the Commissioning Plan.
1.2 ASSUMPTIONS RELATED TO WORKING METHODS WITH CHEMICALS
- Written procedures, emergency instructions, and contact numbers will be available.
- Current safety documentation will be available.
- Operators and transport personnel will be trained to handle hazardous chemicals.
- Written unloading checklist will be available.
- Chemical unloading will be supervised continuously by plant operator at the unloading station and remotely from the CCR.
- Chemical-specific PPE will be used.
- Parking brake, wheel chocks, will be used, winter sanding as needed.

- Regular inspections and preventive maintenance will be applied.

1. Basic assumptions
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2 ASSESSMENT OF THE RESIDUAL RISK

The following risk graph was used to estimate the level of the residual risk of a potentially hazardous scenario taking into account
the planned preparedness, i.e. considering the measures already included in the design.

Frequency (P):

> once per la 5 5 10
once per 1..10a 4 4 8
once per 10..30a 3 3 6
once per 30..100a 2 2 4 6 8 10
once per > 100a 1 1 2 3 4 5
1 2 3 4 5 Severity (D):
Minor injury, Injury, medical Serious injury Serious injury Fatality HEALTH (Dy)
no lost working treatment with permanent
days loss of ability to
work
Lessthan 0,1 0,1- 0,5 0,5- 1,5 1,5- 5,0 More than 5,0 MATERIAL (ASSET)
MEUR MEUR MEUR MEUR MEUR (Dm)
Insignificant Small emission, Moderate Significant Serious ENVIRONMENT (Dg)
emission, harm harm at power emission, small emission, harm emission,
only at source plant site harm in the in the severe harm in

environment environment the
environment
(environ-
mental
catastrophe)

Risk for health = P x Dy
Risk to asset = P x Dy
Risk for environment = Pg x Dg

The threshold values for the risk categories and the consequences are as follows:
= Acceptable risk, further actions not necessary, R < 4

= Tolerable risk, further actions to be considered, R between 4 and 12
= Intolerable risk => further actions are unavoidable, R > 12

2. Residual Risk
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RESIDUAL RISK ESTIMATE

A: ACTIONS RECOMMENDED
C: COMMENTS

REASON FOR DEVIATION / HAZARDOUS POSSIBLE CONSEQUENCES (W/O

DEVIATION / HAZARDOUS SITUATION SITUATION PREPAREDNESS)

PREPAREDNESS FOR CONSEQUENCES Pi Pu Pe Dy Dy D Ry Ry Re

HAZID object: Ammonia water storage and supply system intended for dosing of ammonia water to SCR

Leakage from the storage tank

Tank rupture e.g. due to material failure,
corrosion.

Large leakage (up to total stored volume) of
ammonia water solution into the containment basin -
> leaked solution would start evaporating ->
dispersion in the surrounding ambient air depending
on the ambient conditions.

-> In case of the entire strored volume leaking, life-
threatening health effects or death within

- approx. 55 m distance from the point of leakage
- during 10 to 30 minutes exposure (concentration
corresponding to AEGL-3).

-> In case of the entire strored volume leaking,
1% probability of death is possible

- at 10 m distance from the point of leakage with 2
m/s wind velocity

- at 19 m distance with 5 m/s wind velocity.

- Quality control during manufacturing and installation, paying special attention to the
weldings.

- The storage tank will be of double-shell construction with built in leak detection (most
corrosion mechanisms become detectable long before a major release occurs).

- The storage tank will be equipped with secondary containment, whereby the total
containment volume is divided into an above-ground basin and an underground storage
tank, both with leak detection.

- Anti-collision protection provided by the containment basin.

- Periodic testing of leak detection.

- A sufficient number of ammonia sensors will be installed at suitable locations within
the plant site, based upon dispersion modelling (later).

- Periodic calibration of ammonia sensors.

- The storage tank area will be equipped with a windsock.

- Emergency showers and / or eye flush kits at suitable places and according to
regulations.

- Preventive maintenance of storage tank itself covering periodic visual and internal
inspections.

1.1 For further details refer to Consequence Analysis - Regular inspection rounds.
Report (document no. 101032787-K001). - In the event of a significant leak: Implementing the Emergency Response Plan,
Justification for the selected frequency: defining among others, area warning and traffic control by the authorities.
Published industry risk databases for atmospheric - Maintaining the readiness of the personnel through regular exercises.
storage tanks indicate that major loss-of-
containment events are inherently rare, catastrophic
failures very rare. Furthermore, the double-shell
design and secondary containment measures
substantially reduce the probability that a
degradation mechanism could progress to an
uncontrolled external release.
Considering the tank design, periodic inspections and
several independent protective layers, the frequency
of a major release from the storage tank is
considered to be significantly less than one event in
100 years. Therefore, the scenario is assigned to the
lowest frequency category of the risk matrix.
As with scenario 1.1. As with scenario 1.1, but exposure further from the [As with scenario 1.1. above.
point of leakage as follows:
-> In case of the entire strored volume leaking,
irreversible or other serious, long-lasting adverse
1.2 Leakage from the storage tank health effects or an impaired ability to escape within
- approx. 176 m distance from the point of leakage
- 10 to 30 minutes exposure (concentration
corresponding to AEGL-2).
Flange leakage Small leakage of ammonia water solution into the - The storage tank will be equipped with secondary containment, whereby the total
containment basin / drip trays -> leaked solution containment volume is divided into an above-ground basin and an underground storage
would start evaporating -> dispersion in the tank, both with leak detection.
surrounding ambient air depending on the ambient - Anti-collision protection provided by the containment basin.
conditions. - Minimizing the use of flanges (fully welded pipe runs wherever possible,
flanges only where required for inspection, maintenance or future replacement of

-> Risk for serious injury close to the point of equipment).

leakage. - Use of flange band protectors to mitigate corrosion and to maintain integrity of
gaskets, however permitting visual identification of leakage.
- Drip trays including leak detection below the piping outside of the containment basin.
- Periodic testing of leak detection.

: . - HAZOP to be carried out later determining e.g. the details of pump interlocks.
Leakage in the ammonia water supply - On leak detection, supply (=dosing) pump trip, closing of remotely operated shut-off
21 (dosing) system valve and/or manual root valve in the supply pipe.

- A sufficient number of ammonia sensors will be installed at suitable locations within
the plant site, based upon dispersion modelling (later).

- Periodic calibration of ammonia sensors.

- The storage tank area will be equipped with a windsock.

- Emergency showers and / or eye flush kits at suitable places and according to
regulations.

- Preventive maintenance of the unloading pipe and equipment.

- Regular inspection rounds.

- In the event of a significant leak: Implementing the Emergency Response Plan,
defining among others, area warning and traffic control by the authorities.

- Maintaining the readiness of the personnel through regular exercises.

Ammonia water storage & supply

4(7)
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DEVIATION / HAZARDOUS SITUATION REASON FOR DEVIATION / HAZARDOUS POSSIBLE CONSEQUENCES (W/O

A: ACTIONS RECOMMENDED
SITUATION PREPAREDNESS) AHEAISTTED (R @R EIE S C: COMMENTS

HAZID object: Ammonia water storage and supply system intended for dosing of ammonia water to SCR
Pipe rupture, failing weld. Small leakage of ammonia water solution into the

- The storage tank will be equipped with secondary containment, whereby the total 1 1 1 3 1 2 3 1 2
containment basin / drip trays -> leaked solution containment volume is divided into an above-ground basin and an underground storage
would start evaporating -> dispersion in the tank, both with leak detection.
surrounding ambient air depending on the ambient - Quality control during manufacturing and installation, paying special attention to the
conditions. weldings.

- Drip trays including leak detection below the piping outside of the containment basin.
-> Risk for serious injury close to the point of - Periodic testing of leak detection.
leakage. - HAZOP to be carried out later determining e.g. the details of pump interlocks.
- On leak detection, supply (=dosing) pump trip, closing of remotely operated shut-off
Leakage in the ammonia water supply valve and/or manual root valve in the supply pipe.
2.2 (dosing) system - A sufficient number of ammonia sensors will be installed at suitable locations within
g) sy

the plant site, based upon dispersion modelling (later).

- Periodic calibration of ammonia sensors.

- The storage tank area will be equipped with a windsock.

- Emergency showers and / or eye flush kits at suitable places and according to
regulations.

- Preventive maintenance of the unloading pipe and equipment.

- Regular inspection rounds.

- In the event of a significant leak: Implementing the Emergency Response Plan,
defining among others, area warning and traffic control by the authorities.

- Maintaining the readiness of the personnel through regular exercises.

Ammonia water storage & supply 5(7)
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RESIDUAL RISK ESTIMATE

A: ACTIONS RECOMMENDED

Py Pu Pe Dy Dy D Ry Ry Re C: COMMENTS

HAZID object: Ammonia water unloading system intended for

lling the ammonia water storage tank

Leaking hose

Hose material failure.

Small leakage of ammonia water solution into the
spill bond / containment basin -> leaked solution
would start evaporating -> dispersion in the
surrounding ambient air depending on the ambient
conditions.

-> Risk for serious injury close to the point of
leakage.

- An ammonia sensor will be installed at the unloading station that will trip the
unloading pump on ammonia alarm.

- Use of high-quality hose materials, suitable for ammonia/ammonia water service
(alkaline).

- Avoiding tight bends on the hose by layout the arrangement.

- According to best practices, inspection before each use and periodic pressure testing
of the hose.

- Use of dry-break (dry disconnect) couplings to minimize spillage during.
connection/disconnection, automatically seals both sides when disconnected.

- Use of Emergency Release Coupling (ERC) that release safely if the truck drives away
unexpectedly.

- Before ammonia water transfer: Wheel chocks, parking brake, winter sanding as
needed.

- Written unloading checklist available.

- Unloading will be supervised continuously by plant operator at the unloading station
and remotely from the CCR.

- The unloading area will be drained to an underground containment tank that will be
equipped with leak detection.

- Emergency showers and / or eye flush kits at suitable places and according to
regulations.

- In the event of a significant leak: Implementing the Emergency Response Plan,
defining among others, area warning and traffic control by the authorities.

- Maintaining the readiness of the personnel through regular exercises.

Leakage from the storage tank

Overfilling of tank

Medium leakage of ammonia water solution into the
containment basin / drip trays -> leaked solution
would start evaporating -> dispersion in the
surrounding ambient air depending on the ambient
conditions.

-> Risk for serious injury close to the point of
leakage.

- The storage tank will be equipped with level measurements indicated on the local
control panel, alarms as well as independent overfill protection device.

- a recirculation line directs the vapours displaced from the storage tank during the
unloading process to the road tanker.

- If the tank level or the pressure is too high, the unloading pump will be switched off
and the shut-off valves in the unloading and vapour balancing line will be closed.

- Further, at a certain level the recirculation line will limit the level increase in the tank.

- Periodic proof testing of tank level measurements, high alarms and overfill protection
device.

- The storage tank will be equipped with secondary containment, whereby the total
containment volume is divided into an above-ground basin and an underground storage
tank, both with leak detection.

- Periodic testing of leak detection.

- A sufficient number of ammonia sensors will be installed at suitable locations within
the plant site, based upon dispersion modelling (later).

- Periodic calibration of ammonia sensors.

- The storage tank area will be equipped with a windsock.

- Emergency showers and / or eye flush kits at suitable places and according to
regulations.

- Preventive maintenance of storage tank itself covering periodic visual and internal
inspections.

- Regular inspection rounds

- In the event of a significant leak: Implementing the Emergency Response Plan,
defining among others, area warning and traffic control by the authorities.

- Maintaining the readiness of the personnel through regular exercises.

3.1

Leakage in the storage tank unloading
system

Flange leakage

Small leakage of ammonia water solution into the
spill bond / containment basin / drip trays -> leaked
solution would start evaporating -> dispersion in the
surrounding ambient air depending on the ambient
conditions.

-> Risk for serious injury close to the point of
leakage.

- An ammonia sensor will be installed at the unloading station that will trip the
unloading (discharge) pump on ammonia alarm.

- Quality control during manufacturing and installation,.

- Minimizing the use of flanges (fully welded pipe runs wherever possible,
flanges only where required for inspection, maintenance or future replacement of
equipment).

- Use of flange band protectors to mitigate corrosion and to maintain integrity of
gaskets, however permitting visual identification of leakage.

- Drip trays including leak detection below the piping outside of the containment basin.

- Periodic testing of leak detection.

- Periodic calibration of ammonia sensors.

- The storage tank area will be equipped with a windsock.

- Emergency showers and / or eye flush kits at suitable places and according to
regulations.

- Regular inspection rounds

- In the event of a significant leak: Implementing the Emergency Response Plan,
defining among others, area warning and traffic control by the authorities.

- Maintaining the readiness of the personnel through regular exercises.

3.2

Leakage in the storage tank unloading
system

Pipe rupture, failing weld.

Small leakage of ammonia water solution into the
spill bond / containment basin / drip trays ->leaked
solution would start evaporating -> dispersion in the
surrounding ambient air depending on the ambient
conditions.

-> Risk for serious injury close to the point of
leakage.

- An ammonia sensor will be installed at the unloading station that will trip the
unloading (discharge) pump on ammonia alarm.

- Quality control during manufacturing and installation, paying special attention to the
weldings.

- Drip trays including leak detection below the piping outside of the containment basin.
- Periodic testing of leak detection.

- Periodic calibration of ammonia sensors.

- The storage tank area will be equipped with a windsock.

- Emergency showers and / or eye flush kits at suitable places and according to
regulations.

- Regular inspection rounds

- In the event of a significant leak: Implementing the Emergency Response Plan,
defining among others, area warning and traffic control by the authorities.

- Maintaining the readiness of the personnel through regular exercises.

Ammonia water unloading

6(7)
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HAZID on ammonia water and natural gas leakage scenarios

POSSIBLE CONSEQUENCES (W/O

Appendix 1 - Worksheets

PREPAREDNESS FOR CONSEQUENCES

Py

Py

RESIDUAL RISK ESTIMATE

Pe

Dy

Dy

De

Ry

Ru

Re

AFRY

101032787-K0002
RGA-__ -20257

A: ACTIONS RECOMMENDED

WLE pant

PREPAREDNESS)

C: COMMENTS

HAZID object: Natural gas pipe within the site of the ne

Pipe rupture, failing weld, leaking flange (if any). [Large leakage -> build-up of explosive atmosphere - Hazardous area classification of the natural gas system, compliant equipment 1 2 1 2 1
with ambient air. selection, bonding and grounding.
If hot surfaces or ignition source -> delayed gas - Initial inspection including pressure testing, material verification, and compliance with
vapour cloud explosion. design standards.
- Minimizing the use of flanges (fully welded pipe runs wherever possible, flanges only
-> Explosion overpressure wave may reach 5 kPa at |where required for inspection, maintenance or future replacement of equipment).
approx. 25 m distance. This may cause minor - Gas leakage detection inside boiler house and at the above ground section outside of
damage to structures and injury due to flying debris. [the boiler building, if flanges are used.
- Preventive maintenance including periodic inspections with leak testing.
For further details refer to Consequence Analysis - Regular inspection rounds.
. B Report (document no. 101032787-K001).
Leakage in the natural gas supply pipe
2 (withinjthesite[ofithe|new]WEE|plant) Justification for the selected frequency:
Based on published European gas pipeline incident
statistics and generic failure frequencies for buried
steel gas pipelines, the estimated frequency of loss-
of-containment events for the natural gas supply
pipe within the site of the new WtLE plant is
substantially less than 102 per year (>100-year
return period). Consequently, leak, jet fire and
vapour cloud explosion scenarios are assigned to the
lowest frequency category of the risk matrix.
Pipe rupture, failing weld, leaking flange (if any). |Large leakage -> build-up of explosive atmosphere |As with scenario 1. above. 1 4 1 4 1

Leakage in the natural gas supply pipe
2 (within the site of the new WtE plant)

with ambient air at a distance of approx. 10 m.
If hot surfaces or ignition source available, the gas
leakage may ignite and form a jet fire.

-> Jet fire can cause thermal radiation of 3-8
kW/m2 at a distance of approx. 24-29m (action
limit 5 kW/m2 of rescue personnel)

-> The 1% death probability is possible at approx.24
meter distance.

For further details refer to Consequence Analysis
Report (document no. 101032787-K001).

Natural gas supply pipe
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1 Ievads

Sis HAZID pétijums (Hazard Identification — bistamibu identifikacijas pé&tijums) ir uzskatams par
sakotnéja HAZID pétijuma (zinojums Nr. 101032787-K0001) turpinajumu Gren planotajai Acones
atkritumu redeneracijas stacijai (WtE). Ta mérkis ir identificét iespéjamos apdraudéjumus cilvékiem,
videi un materialajam vértibam, kas var rasties nopllides scenarijos, kuri saistiti ar amonija
hidroksida sistému un dabasgazes caurulvadu jaunas WtE stacijas teritorija, ka ari novértét attiecigo
riska limeni, nemot véra planotos riska samazinasanas pasakumus.

HAZID darba sesiju vadija komanda, kura bija parstavéts pasutitajs un operators (Gren) un
konsultants (AFRY).

2 Stacijas apraksts

2.1 Jaudas parametri un konfiguracija, galvenais kurinamais,
ekspluatacijas rezims, projekta istenosana

Ka aprakstits sakotnéja HAZID (dokuments Nr. 101032787-K0001 / RGA-___ -20030).

2.2 Piemérojamie kodeksi un standarti

Ka aprakstits sakotnéja HAZID (dokuments Nr. 101032787-K0001 / RGA-___ -20030).

3 HAZID tvérums

Sis HAZID aptver Sadas jomas:

« Amonija hidroksida uzglabasanas un padeves sistéma, kas paredzéta amonija hidroksida
uzglabasanai un dozésanai SCR sisteéma;

« Amonija hidroksida izkrausanas sistéma, kas paredzéta amonija hidroksida uzglabasanas
tvertnes uzpildei;

+ dabasgazes padeves caurulvads jaunas WtE stacijas teritorija.

Saja HAZID miné&tajas jomas apliikoti tikai nopliides scenariji (citi scenariji tiks aplikoti vé&lakos
HAZID pétijumos un HAZOP pétijumos (Hazard and Operability study — bistamibu un darbspé&jas
pétijums) atbilstosi projekté&Sanas darbu virzibai). Turklat, ta ka $8 HAZID mérkis ir nosegt Ietekmes
uz vidi novértéjuma prasibas, galvena uzmaniba pievérsta noplides scenarijiem, kuriem varétu bt

ietekme arpus stacijas teritorijas robezam.

Novértéjuma aplukota normalas ekspluatacijas laika veicama ikdienas darbiba un stacijas regulara
tehniska apkope.
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4 Balstdokumenti

HAZID darba sesija par pamatu tika izmantoti Sadi dokumenti:
«  Amonija hidroksida uzglabasanas un padeves sistémas P&ID shéma.
«  Objekta generalplana raséjums (Pielikums 3, dokuments Nr. RGA-Y__20020).
*  Seku analizes zinojums (dokuments Nr. 101032787-K001).

Attieciba uz vielu (amonija hidroksida un metana) Tpasibam skatit Seku analizes zinojumu.

5 Dalibnieki

Parskata darba grupa ietilpa konsultanta vadosais tehnologiskais inZenieris, izvietojuma projektétajs
(piedalijas sesijas dala), seku analizes specialists, projekta vaditajs un darba sesijas moderators.
Pasutitaju / operatoru parstavéja ekspluatacijas specialists, projekta vaditajs un ietekmes uz vidi
novertéjuma projekta vaditaji. Dalibnieku saraksts ieklauts HAZID darba lapu titullapa (Pielikums 1).

HAZID moderatora uzdevums ir nodrosinat, ka novertéjums tiek veikts pietiekami rlipigi un pienacigi
dokumentéts. Papildus tam moderatora galvenais uzdevums ir virzit parskata darba grupas viedokli
par ieteicamajam turpmakajam darbibam (ja tadas nepiecieSamas).

6 Piemérotas metodes

6.1 Pamatpienémumi

Lielaka dala turpmak uzskaitito faktoru uzskatami par pamatpienémumiem un tapéc HAZID darba
lapas riska samazinasanas pasakumu sadala atseviski netiek fikséti, ja vien to Tpasa izcelSana
netiek uzskatita par lietderigu.

6.1.1 Pienémumi par stacijas ekspluataciju

« lekartas un sistémas parasti tiks vaditas no pastavigi apkalpotas centralas vadibas telpas
(CCR).

«  Piekluve iekstelpas izvietotajam iekartam bis pieejama tikai pilnvarotam personalam
(durvis tiek slégtas, atslégas glabatas CCR vai lidziga vieta).

*  Staciju ekspluatés kvalificéts un apmacits personals.
«  Stacija tiks ekspluatéta saskana ar ekspluatacijas instrukcijam.

« Individualie aizsardzibas lidzekli (PPE) tiks lietoti atbilstosi ekspluatacijas instrukcijam (kas
balstitas uz OEM prasibam) un droSibas datu lapam (MSDS).

»  Ekspluatacijas / apkopes personals veiks regularas apgaitas atbilstosi operatora
izstradatajai apgaitu programmai.
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«  Apkopé esoso iekartu droSai atslégsanai tiks ievérotas darba atlauju procediras
(lockout/tagout).

»  Apkopes darbi tiks veikti saskana ar apkopes instrukcijam, 1pasi ievérojot OEM drosibas
noradijumus.

«  Apkopes darbus veiks tikai apmacits personals; S prasiba attiecas ari uz darbuznéméjiem
un to apaksuznéméjiem.

«  Par nodosanu ekspluatacija atbildigajam personam jabut ieprieksgéjai pieredzei nodosanas
ekspluatacija posma darbos, un $a posma droSiba tiks atbilstoSi nodrosinata, ka izklastits
nodosanas ekspluatacija plana.

6.1.2 Pienémumi par darba metodém ar kimiskajam vielam

« Bus pieejamas rakstiskas procediras, ricibas instrukcijas arkartas situacijas un
kontakttalruni.

« Bis pieejama aktuala drosibas dokumentacija.
e Operatori un parvadataju personals bids apmaciti daribam ar bistamam kimiskam vielam.
- Bls pieejamas rakstiskas izkrauSanas kontroles instrukcijas.

«  Kimisko vielu izkrausanu izkrausanas laukuma nepartraukti parraudzis stacijas operators,
ka ari attalinati no CCR.

+ Tiks lietoti konkrétajai kimiskajai vielai pieméroti individualie aizsardzibas lidzek]i.

« Tiks izmantota stavbremze un ritenu Kili; ziemas apstaklos péc nepiecieSamibas tiks
kaisits pretslides materials.

»  Tiks veiktas regularas parbaudes un profilaktiska apkope.

6.2 Citi pienémumi

Seku analize veido pamatu tam, lai novértétu sekas amonija hidroksida uzglabasanas tvertnes un
dabasgazes lielas noplides scenarijiem (skatit Pielikumu 1, HAZID darba lapas). Seku analizes
modeléSana izmantotie pienémumi izklastiti Seku analizes zinojuma (3.6. sadala par amonija
hidroksida nopltdi un 3.7.2. sadala par dabasgazes nopludi).

6.3 Izmantota parskata metode: HAZID

Izmantota bistamibu identifikacijas (HAZID) metode. HAZID ir augsta limena (sistémas limena),
sakotnéji parasti kvalitativa riska novértésanas metode, ko lieto agrind projekta posma, lai
identificetu iesp&jamos apdraudéjumus. HAZID pétijumus var veikt vairakkart atbilstosi
projektéSanas gaitai — pieméram, sakot ar sakotné&ju kvalitativu HAZID pirms- projektésanas (Pre-
Engineering) posma, kas talak tiek papildinats ar kvantitativiem HAZID vélakos posmos (pieméram,
Sis HAZID). Parskats par dazados projekta posmos atbilstoSajam riska novértéSanas metodém ir
sniegts sakotn€ja HAZID zinojuma.

HAZID metodé novértéSanas objekts ir sistéma, atSkiriba no detalizétas riska analizes, pieméram,
HAZOP, kura ir nozimigi zinat, ka tiesi sistémas un komponenti ir savstarpg&ji savienoti, un kas
tadejadi lauj padzilinati novértét atsevisku sistémas daju vai komponentu mijiedarbibu.
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Amonija hidroksida izkrausanas un uzglabasanas sistémas un dabasgazes caurulvada noplldes
scenariju novértésana tika izmantota Sada parskata metodika:

e ka atslégas vards tika izmantots “nopliude” (leakage);

e katrai novirzei, kas noved pie potenciali bistamas situacijas, tika izstradatas realistiskas
notikumu kédes — scenariji;

e péc scenarija noteiksanas tika analizétas bistamas situacijas sekas, balstoties uz Seku
analizes zinojumu;

e péc tam tika novértéta un dokumentéta riska samazinasanai paredzéta gataviba
(projektésanas risinajumi, aizsardzibas pasakumi), kas ieklauta esosaja projekta
risindjuma (parskata veiksanas bridi);

e scenarija atlikusais risks tika novértéts péc metodém, kas paskaidrotas turpmakaja 6.5.
sadala. Atkariba no rezultata (pienemams, pielaujams vai nepienemams risks) tika
izvertéeti/izstradati papildu riska samazinasanas pasakumi, un secinajumi tika fikséti ka
ieteicamas darbibas.

6.4 Atlikusa riska novértéjums

Definéto potenciali bistamo scenariju atlikusais risks tika novértéts, izmantojot riska matricas (risk
graph) metodi, kura scenarija riska lielums tiek attélots ka biezuma (“iestasanas varbitibas”) un
smaguma pakapes kombinacija attieciba uz kaitéjumu veselibai, materialajam vértibam un videi, ka
paradits 1. attéla:

Biezums (P):

= reizi 1 gada 5 5 10
reizi 1-10 gados 4 4 8
reizi 10-30 gados 3 3 6
reizi 30-100 gados 2 2 4 6 8 10
retik nek3 reizi 100 ga 1 1 2 3 4 5
1 2 3 4 5 Smagums (D):
MNeliela trauma, Trauma, Smaga trauma Smaga trauma NEves WVESELIBA (DH)
bez mediciniska ar pastavigu gadijums
darbnesp&jas  arstésana darbspé&ju
dienam zaudé&sanu

Maz3k nek3 0,1-0,5 milj. 0,5-1,5 milj. 1,5-5,0 milj. Vairsk neka MATERIALIE

0,1 milj. EUR  EUR EUR EUR 5,0 milj. EUR  (AKTIVU) ZAUDEIUMI
MNebitiska Neliela emisija, Vid&ja emisija, Batiska emisija, Nopietna VIDE (DE)
emisija, kait&jums neliels kaitéjums videi emisija, smags
kaitéjums tikai stacijas kait&jums videi kait&jums videi
avota vieta teritorija (vides
katastrofa)

1. att. Riska matricas (risk graph) grafiskais attélojums.
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Atlikusa riska novértéjuma ir ieklauti riska samazinasanas pasakumi (gataviba), kas jau ir paredzéti
projekta risindjuma (tehniskie risinajumi, projektéSanas principi, trauksmes signali, blokéSanas
sistémas, citas aizsardzibas funkcijas, instrukcijas, citi organizatoriskie pasakumi u. tml.).

AtlikusSais risks atbilstosi riska matricai tiek aprékinats atseviski katrai smaguma kategorijai ka
biezuma un smaguma reizinajums, proti:

Risks kaitéjumam veselibai = Py x Dn
Risks materialajiem zaudé€jumiem = Pw X Dwm
Risks kaitéjumam videi = Pe x De

Atlikusa riska ("R”) kategorijas:

e pienemams risks — riska matrica zala krasa
e pielaujams risks — riska matrica dzeltena krasa;

e nepienemams risks — riska matrica sarkana krasa

Riska kategoriju un seku sliekSna vértibas ir $adas:

= Pienemams risks, papildu pasdkumi nav nepieciesami, R < 4
= Pielaujams risks, jdapsver papildu pasdkumi, R starp 4 un 12
_ = Nepienemams risks == papildu pasdkumi ir obligdti, R > 12

2. att. Riska kategoriju un seku sliekspa vértibu tabula.

Riska matricas zala zona atbilst pienemamam riska limenim, t. i., mérka limenim, savukart sarkana
zona atbilst nepienemamam riska limenim. Dzeltena zona starp Sim abam zonam ir ta saukta ALARP?!
zona, kura var bit nepiecieSams palikt, ja riska turpmakai samazinasanai nepiecieSamie pasakumi
klist nesameérigi vai nepamatoti attieciba pret sasniedzamo ieguvumu. Visparigi ALARP zona
parskata darba grupas uzdevums ir rast tehniskus, ekspluatacijas vai organizatoriskus lidzek|us, kas
lautu atlikuso risku vél vairak samazinat zalas zonas virziena. Svarigi nemt véra, ka riska
samazinasanas iespéjas realos apstaklos biezi vien tehniski ir ierobezotas jau iepriekSéjas pieredzes
trukuma del.

7 Planotie riska samazinasanas pasakumi amonija
hidroksida un dabasgazes noplGzu scenarijos

7.1 Planotie riska samazinasanas pasakumi amonija hidroksida
uzglabasanas un padeves sistémas noplidém

Turpmak uzskaititi visi planotie tehniskie, ekspluatacijas un organizatoriskie pasakumi, kas
paredzéti, lai samazinatu risku, kas saistits ar noplidém amonija hidroksida uzglabasanas un
padeves sistéma. HAZID darba lapas (Pielikums 1) Sie pasakumi tiek noraditi atkariba no to
nozimiguma konkrétaja scenarija.

- Kvalitates kontrole razosanas un montazas laika, Tpasu uzmanibu pievérSot metindjumu
Suvem.

1 “As Low As Reasonably Possible” (ALARP). P&c definicijas, ja atlikusais risks ietilpst $aja regiona, jacensas vél vairak
samazinat risku lildz lTmenim, kas ir péc iesp&jas zemaks.
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Uzglabasanas tvertne bis divslanu konstrukcija ar ieblvétu nopliides noteikSanas sistému
(lielaka dala korozijas mehanismu k|dst konstat€jami ilgi pirms nozimigas nopludes
rasanas).

Uzglabasanas tvertne bis aprikota ar sekundaro aizsargkonstrukciju; kopé&jais tvertnes
tilpums ir sadalits virszemes baseina un pazemes uzglabasanas tvertné, abi aprikoti ar
noplides noteikSanas sistémam.

Aizsargkonstrukcijas baseina virszemes dala nodroSinas pretsadursmes aizsardzibu.

Atloksavienojumu izmantoSana tiks samazinata lidz minimumam (kur vien iespéjams —
pilniba metinati caurulvadu posmi; atloksavienojumi tikai tur, kur nepiecieSami apskatei,
apkopei vai iekartu turpmakai nomainai).

Tiks izmantoti atloksavienojumu aizsargapvalki (band protectors), lai mazinatu koroziju un
saglabatu blivju hermétiskumu, vienlaikus nodrosinot vizualu pieejamibu.

Arpus aizsargkonstrukcijas baseina zem caurujvadiem tiks izmantotas piliena savak$anas
paliktnes (drip trays) ar nopltides noteikSanas sistémam.

Nopltdes noteiksanas ierices tiks periodiski parbauditas.
Vélak tiks veikts HAZOP pétijums, kura tiks precizétas, pieméram, siknu blokazu detalas.

Konstatéjot nopladi — padeves siikna apstadinasana, talvadama slégvarsta un/vai
manuala galvena varsta aizvérsana padeves (dozésanas) caurulvada.

Stacijas teritorija piemérotas vietas tiks uzstadits pietiekams skaits amonjaka sensoru,
balstoties uz izkliedes modelésanu (kas tiks veikta vélak).

Amonjaka sensori tiks periodiski kalibréti.
Uzglabasanas tvertnes zona tiks izvietots véja raditajs.

Piemérotas vietas un atbilstosi normativajiem aktiem tiks izvietotas avarijas dusas un/vai
acu skalosanas komplekti.

Uzglabasanas tvertnes profilaktiska apkope, kas ietver periodiskas vizualas un ieksgjas
parbaudes.

Tiks veiktas regularas apgaitas.

Nozimigas noplides gadijuma — reagésanas plana avarijas gadijuma (Emergency
Response Plan) 1stenoSana, kas paredz, cita starpa, iedzivotaju bridinasanu par
apdraudéto teritoriju un satiksmes ierobezojumus, ko Tsteno atbildigas iestades.

Personala gataviba tiks uzturéta ar regulariem macibu pasakumiem.

Planotie riska samazinasanas pasakumi amonija hidroksida
izkrausanas sistémas noplidém

Izkrausanas laukuma tiks uzstadits amonjaka sensors, kas amonjaka trauksmes gadijuma
apstadinas izkrausanas sukni.

Tiks izmantoti augstas kvalitates S|Utenu materiali, kas pieméroti amonjaka / amonija
hidroksida (sarmainai) vidém.
Ar izvietojuma risinajumu tiks novérstas Slltenes asas locijumu vietas.

Saskana ar labo praksi S|Gtene pirms katras izmantoSanas tiks vizuali parbaudita un tiks
paklauta periodiskai spiediena parbaudei.

Tiks izmantoti sausa atvienojuma (dry-break) savienojumi, kas atvienoSanas bridi
automatiski noslédz abas puses, tadéjadi samazinot nopliides atvienoSanas /
pievienoSanas laika.
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IzkrauSanas caurulvadu sistémai bis slipums, lai samazinatu noplides atvienosanas bridi.

Tiks izmantots avarijas atvienosanas savienojums (Emergency Release Coupling, ERC),
kas lauj drosi atvienot caurulvadu gadijuma, ja transportlidzeklis neplanoti sak kustibu.

Pirms amonija hidroksida parsiknésanas — ritenu kili, stavbremze un ziema péc
nepiecieSamibas pretslides kaisijums.
Bls pieejams rakstisks izkrausanas kontroles saraksts.

Kimisko vielu izkrausanu nepartraukti parraudzis stacijas operators izkrausanas laukuma,
ka ari attalinati no CCR.

IzkrauSanas laukums tiks drenéts uz pazemes savakSanas tvertni, kas aprikota ar
noplides noteikSanas sistému.

Atloksavienojumu izmantoSana tiks samazinata lidz minimumam (kur vien iespéjams —
pilntba metinati caurulvadu posmi; atloksavienojumi tikai tur, kur nepiecieSami apskatei,
apkopei vai iekartu turpmakai nomainai).

Tiks izmantoti atloksavienojumu aizsargapvalki (band protectors), lai mazinatu koroziju un
saglabatu blivju hermétiskumu, vienlaikus nodrosinot vizualu pieejamibu.

Uzglabasanas tvertne tiks aprikota ar limena mériericém, kuru radijumi tiks attéloti
lokalaja vadibas paneli, ka ari ar trauksmes signaliem un neatkarigu parpildisanas
aizsardzibas ierici.

Tvaiku izlidzindSanas caurulvads izkrausanas laika novadis no uzglabasanas tvertnes
izspiesto tvaiku atpakal uz autocisternu.

Ja tvertnes limenis vai spiediens ir parak augsts, izkrausanas siiknis tiks apturéts un tiks
aizverti slégvarsti izkrausanas un tvaiku izlidzinasanas caurulvados.

Papildus tam, sasniedzot noteiktu limeni, recirkulacijas caurulvads ierobezos limena
pieaugumu tvertneé.

Periodiska funkcionalitates parbaude tvertnes limena mérijumiem, augsta limena
trauksmém un parpildiSanas aizsardzibas iericei.

Uzglabasanas tvertne tiks uzstadita sekundara (galvenokart pazemes)
aizsargkonstrukcijas baseina ar noplides noteikSanas sistému.

Arpus aizsargkonstrukcijas baseina zem caurulvadiem tiks izmantotas piliena savak3anas
paliktnes (drip trays) ar nopliides noteikSanas sistémam.

Nopltdes noteiksanas ierices tiks periodiski parbauditas.

Stacijas teritorija piemérotas vietas tiks uzstadits pietiekams skaits amonjaka sensoru,
balstoties uz izkliedes modelésanu (kas tiks veikta vélak).

Amonjaka sensori tiks periodiski parbauditi.

Piemérotas vietas un atbilstosi normativajiem aktiem tiks izvietotas avarijas dusas un/vai
acu skalosanas komplekti.

Nozimigas noplides gadijuma — reagésanas plana avarijas gadijuma (Emergency
Response Plan) istenoSana, kas paredz, cita starpa, iedzivotaju bridinasanu par
apdraudéto teritoriju un satiksmes ierobezojumus, ko Tsteno atbildigas iestades.

Personala gataviba tiks uzturéta ar regulariem macibu pasakumiem.

Planotie riska samazinasanas pasakumi dabasgazes
noplidem
Dabasgazes sistémas spradzienbistamo zonu klasifikacija, atbilstoSu iekartu izvéle,
ekvipotencialais savienojums (bonding) un zemé&jums.
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+ Sakotnéja parbaude, tostarp spiediena parbaude, materialu atbilstibas parbaude un
atbilstiba projektéSanas standartiem.

«  Atloksavienojumu izmantoSanas samazinasana lidz minimumam (kur vien iespéjams —
pilniba metinati caurulvadu posmi; atloksavienojumi tikai tur, kur nepiecieSami apskatei,
apkopei vai iekartu turpmakai nomainai).

«  Gazes noplides noteiksana katlu telpa un — ja tiek izmantoti atloksavienojumi — virszemes
posma arpus katlu ékas.

«  Profilaktiska apkope, kas ietver periodiskas parbaudes ar hermétiskuma parbaudi.

* Regularas apgaitas.

8 Kopsavilkums un ieteicamas darbibas

8.1 Kopsavilkums

Apléstais riska skaitlis, kas raksturo atlikusa riska limeni amonjaka noplides scenarijos, dazados
scenarijos svarstijas sadi:
e no 3 Ilidz 6 attieciba uz risku personalam, t. i., no “pienemama” riska kategorijas lidz
“pielaujama” riska zonas apakséjai robezai;

e no 2 lidz 4 attieciba uz risku videi, t. i., no “pienemama” riska kategorijas lidz
“pielaujama” riska zonas apaks$g&jai robezai.
Apléstais riska skaitlis, kas raksturo atlikusa riska limeni dabasgazes nopliides scenarijos, dazados
scenarijos svarstijas sadi:

e no 2 lidz 4 attieciba uz risku personalam, t. i., no “pienemama” riska kategorijas lidz
“pielaujama” riska zonas apakséjai robezai.

8.2 Ieteicamas darbibas

Nemot véra zemo atlikusSo risku limeni un paredzéto visaptveroso riska samazinaSanas pasakumu
kopumu, netika identificéta nepiecieSamiba veikt papildu risku mazinasanas darbibas.

9 Turpmakie soli

9.1 Nakamie HAZID un HAZOP pétijumi

Ka skaidrots sakotné&ja HAZID zinojuma, HAZID un HAZOP pétijumi tiks veikti detalizétas
projekté$anas posma. 53 HAZID pétijuma secindjumi tiks izmantoti attiecigajos turpmakajos
HAZID un HAZOP pé&tijumos.

Ta ka katrs projekta darbuznéméjs bls atbildigs par droSa tehniska risindjuma izstradi un visu
attiecigo drosibas prasibu izpildi, generaluznémé&jam bis piendkums veikt ari HAZOP izpéti visa
savas darbibas apjoma ietvaros (amonjja hidroksida izkrausanas un uzglabasanas sistéma ietilpst
dimgazu attiriSanas sistémas piegadeé).



