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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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4.1

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 00O

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.




Docusign Envelope ID: 4283E399-EC1E-4725-A00E-08C8B108F211

101032787-K0001 Initial HAZID 2026-04-22 (Rev.1).docx
A F R Y Page 6/16

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.

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).
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Risk reduction measures

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)

Oil 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

Activated carbon (AC)
leakage

Gasket or valve
failure

Fire, explosion, injury,
plant shutdown

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

Filling level and temperature control.

N2z inerting (purging) possibility of AC silo.
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Risk reduction measures

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.

Hot start of boiler
after emergency
shutdown

Restarting of waste
feeding to 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

Structural
deterioration

Waste bunker leakage

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.

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

Regular inspection rounds
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Risk reduction measures

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

4. Equipment defects and damages

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
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Risk reduction measures

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.

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




Docusign Envelope ID: 4283E399-EC1E-4725-A00E-08C8B108F211

&) AFRY

Hazardous situation

Possible consequences

101032787-K0001 Initial HAZID 2026-04-22 (Rev.1).docx

Page 12/16

Risk reduction measures

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
waste into the
bunker

Falling in the waste
receiving, injury or fatality

Training

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.
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Hazardous situation

Unstable firing
behaviour

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

Possible consequences

Increase in flue gas
emissions, plant shutdown
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Risk reduction measures

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).

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.
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Hazardous situation

Maintenance of MV
electrical equipment

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

Possible consequences

Arc flash, injury or fatality
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Risk reduction measures

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
PPE.

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 . Regular cleaning and monitoring.

flow (aerosol) inside

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.

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.

3“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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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
the Gren Latvija SIA plant site (refer to consequence analysis report no. 101032787-001-K001,
Rev.2).

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

5 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.

6 https://latvenergo.lv/storage/app/uploads/public/612/cbb/926/612cbb926860b782547993.pdf (the full document is
classified).

7 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.
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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 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&umiem normalas ekspluatacijas laika,
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 provizoriskda 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.

Ipasas 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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Lappuse 5/16

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

Cel$anas 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
pabeigsana

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

nodosanai 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 uzsveért.

« 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 Identificétie iespéjamie apdraudéjumi un riska mazinasanas
pasakumi

4.3.1
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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 regeneracijas stacijam.

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.

Ugunsgréks dumgazu
attiriSanas sistéma

Vadibas k|ame,
augsta dimgazu
temperatira,
dzirksteles
dimgazés

Stacijas avarijas
apturésana, strukturali
bojajumi

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




Bistama situacija

Iemesls

Iespé&jamas sekas
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Riska mazinasanas pasakumi

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

Iesp&jama filtra kameru inertésana (izptsana) ar Na.

Ugunsgréks atlieku
silosa

Parak augsts
aktivétas ogles
saturs dimgazu
attiriS$anas procesa

Mehaniski bojajumi,
putek|u emisijas

Pareiza pievienota aktivétas ogles daudzuma kontrole, lai
samazinatu aizdegs$anas risku.

Atlieku silosa temperatiras uzraudziba.

Iesp&jama inertésana (izptsana) ar Na.

Ugunsgréks
dabasgazes sistéma
katla iekartas (zema
spiediena dabasgaze)

Gazes noplide 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 izslégSana

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

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

Profilaktiska apkope, tostarp periodiskas parbaudes ar
nopliizu testé&Sanu.

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
temperatiras

(> 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, savienosana un zemésana.

Gazes detektori

Caurulvadu un piederumu izvéle saskana ar noteikumiem
Sakotnéja parbaude, tostarp spiediena parbaude,
materidlu parbaude un atbilstibas projektésanas

standartiem parbaude.

Profilaktiska apkope, tostarp periodiskas parbaudes ar
noplGzu testésanu.

Dabasgazes sistémas padarisana par inertu saskanpa ar
instrukcijam pirms tehniskas apkopes darbu uzsdksanas,
ka ari sistémas darbibas atsaksanas péc tehniskas
apkopes pabeigSanas.

Regularas parbaudes apgaitas

Ugunsdzésibas hidranti




Bistama situacija

Aktivétas ogles (AO)
nopliade

Iemesls

Blives vai varsta
atteice

Iespé&jamas sekas
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Aktivétas ogles sistémas bistamo zonu klasifikacija,
atbilstosu iekartu izvéle.

Uzpildes lImena un temperatiras kontrole.
AO silosa inertéSanas iesp&ja (izptsana) 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 kurtuveé.

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 Joti 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
cauru)vadu 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 razosanas un uzstadisanas laika, Tpasu
uzmanibu pievérsot metinajumiem.

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

Uzglabasanas tvertnei ir dubulta korpusa konstrukcija.

Uzglabasanas tvertne tiks uzstadita aizsargvalpa
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 noplides noteikSanu zem
caurulvadiem arpus aizsargvalpa norobezojuma.

Periodiskas noplldes noteiksanas parbaudes.

Piemérotas vietas stacijas teritorija tiks uzstadits
pietiekams skaits amonjaka sensoru, pamatojoties uz
dispersijas modelésanu (vélak).
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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 dros$ibu 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, ipasu
uzmanibu pievérSot metinajumiem.

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 noplGdes noteikSanu zem
caurulvadiem arpus aizsargvalpa norobezojuma.
Periodiska tvertnes limena méritaju, augsta limena
trauksmes signalu un parplides aizsardzibas ierices
parbaude.

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

Par darba drosSibu 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 skaloSanas komplekti
piemérotas vietas un saskana ar noteikumiem.

Profilaktiska apkope.
Regularas parbaudes apgaitas.

Par darba drosibu noslégtas telpas skatiet 7. sadalu “Ar
tehnisko apkopi saistitie apdraudéjumi”.

Dabasgazes noplade

Regulatora atteice,
kontroles darbibas
traucéjumi,
parmérigs spiediens
dabasgazes sistéma,
cauru)vadu kustiba
laika gaita,
neatlauta raksana
vai cita darbiba

Caurulvada parravums,
blives atteice, gazes
noplide, spradziens,
ugunsgréks, traumas,
stacijas izslégsana

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

Regularas parbaudes apgaitas
Regularas noplides parbaudes (manuali)

Pazemes caurulvadu markieri, uzraudziba, sabiedribas
informésana
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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 laika 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 stukni

- Ugunsdzésibas dize|stkni

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

Katla sildisanas
virsmas bojajums
(cauruju iekspuse)

Slikts tGdens
kimiskais sastavs

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

Augsta piebarosanas dens 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)

Kurinama nogulsnes

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

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

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

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

Regularas parbaudes apgaitas.

Caurulvadu/caurulu vai
tvaika kolektora
parravums

Parmérigs spiediens
vadibas k|ames,
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.

Dlmgazu attirisanas
sistémas
klimes/bojajumi

Vadibas k|ime,
iekartu atteice

Islaiciga diimgazu emisiju
robezvértibu
parsniegsana, strukturali

Tiks nodrosinata kritisko sistému un iekartu pietiekama
dublésana.
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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, bs nepiecieSama izslégsana un bojajumu
novérsana.

Visu notektdenu, kas uzkrajusies DGA tdens cirkulacijas
trauc&jumu vai iekartu mazgasanas gadijuma, utilizaciju
nodro$ina 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
klame, slodzes
nomesana

Aprikojuma bojajumi,
lidojoSi netirumi, traumas,
stacijas izslég$ana

Aizsardziba pret atruma 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 razotdja tehniskas apkopes programmu

Turbinas mehaniska

Nodilums, materiala

Iekartu bojajumi,

Vibraciju uzraudzibas sistéma, kas sak turbinas

atteice nogurums, traumas, stacijas atslégSanu ar turbinas kontroles/aizsardzibas sistému
nepietiekama izslégsana
ellodana Regularas parbaudes/tehniska apkope saskana ar
razotaja tehniskas apkopes programmu.
Regularas parbaudes apgaitas.
5. Apdraudéjumi normalas ekspluatacijas 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 sadedzindsanas
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 atjauj transportlidzek]a 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
(dizeldzing€ji).

Saindésanas ar oglekla
dioksidu

Efektiva ventilacija izdedzu uzglabasanas zona

CO detektori, izieSana no izdedZu izkrausanas zonas CO
trauksmes gadijuma

Bridinajuma 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/izplGdums

Neatbilstosa kimisko
vielu (sarmu,
amonija hidroksida,
aktivétas ogles),
atlieku, apaksg&jo
izdedZu un kurinama
(atkritumu)

Traumas (apdegumi),
emisijas vidé

Skaidri un saprotami noradijumi (cita starpa MDDL).
Apmaciba

Pirms sakt atkritumu izkrausanu, ir japieprasa un
jasanem apstiprinajums no CKT.
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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 blvniecibas laika, izpladumu
ierobezosanas komplekti.

Tiri$anas darbibas péc
atkritumu izkrausanas

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

Iekriana 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

DOmgazu emisiju
pieaugums, stacijas
izslégsana

Ja kurtuves temperatiira 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 kltada
stacijas darbiba

Programmatdras
kltda, 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
izptsanu

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 trokspna
mazinasanas pasakumi.

Darba atlaujas

IAL saskana ar darba atlaujam.

Apmaciba, pieredz&jis personals uzraudzibas veiksanai.

Deggazes caurulvadu
ieksgja tirisana ar
dabasgazes izpusanu

Slikta planosana,
slikta prakse,
neatbilstosi IAL

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

Ripiga darba planosana, tostarp bistamas zonas
noteikSana, tostarp nepiecieSamie nozogojumi un trokspa
mazina$anas 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 puteklu
iedarbibas risku; tajos
ir ieklauta:

- DGA sistéma

- Katla dimgazu
sistéma (kurtuve,
caurujvadi)

- Smago pelnu sistéma
- Atkritumu bunkurs

Slikta planosana,
slikta prakse,
neatbilstosi IAL

Smago metalu iedarbiba

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

Riska noveért&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.
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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 izmantosanu, ventilacijas prasibas,
koncentracijas mérijumus, minimalo darbinieku skaitu.

Atlieku silosu,
aktivétas ogles, Ca
(OH) 2, Cao silosu
iztuk$osanas 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
(bloké$ana/markésana).

Drosibas instrukcijas darbam noslégtas telpas, cita starpa
nosakot IAL izmanto$anu, 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 atlaujas
IAL saskana ar darba atjaujam
Instrukcijas, apmaciba

Uzraudziba, ja nepiecieSams

8. Citas

Legionella/biologiskais
apdraudéjums

Stavoss Gdens
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 apdraud&jumi
(pieméram,
zemestrice)

Seismiska aktivitate

Strukturali bojajumi,
ugunsgréks, traumas vai
letals iznakums

Seismiskais konstruktivais izpildijums saskana ar
piemé&rojamiem civilas projektéSanas normativiem

Atras reagésanas plans

Piemérojot ieprieks tabula noraditos riska mazinasanas pasakumus, atlikusais risks (t. i., atlikusais
riska lTmenis 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 [dzeklus, lai vél vairak
samazinatu ar bistamu scenariju saistito atlikuso risku, ir svarigi kritiski izvértét apsvérto pasdkumu
faktisko piemérotibu, t.i., readlo pieredzi, ka ari ieguvumus attieciba pret izmaksam. Jebkura
gadijuma AFRY riska mazinasana pieméro plasi atzito ALARA3 principu.

3 “Zemaka sapratigi sasniedzama limena princips”. P&c 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

4 P&c definicijas ta ir augstas energijas liesma, kas rodas saspiestas gazes vai skidruma noplides aizdeg$anas rezultata.
5 Dabasgazes sistémas caurulvadu un iekartu savieno$anas un zemésanas mérkis ir izlidzinat sistémas potencialu,
tadéjadi novérsot dzirkstelu rasanos.

6 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.)’.

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?®,

7 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.

8 Nemiet véra, ka HCL izgarojumi ir kodigi, nevis toksiski. HCl izgarojumi, kas ir smagaki par gaisu, apkartéja vidé
efektivi neizkliedésies.



