Group work — 60 minutes — In the country groups
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Out of the box

I.  Discuss the four options for renewal of the plant

ii. Brain-storm on additional solutions: Sustainable
Energy supply in Montenegro

lii. Discuss pros and cons of all solutions —4 + ?

Iv. What additional analyses are necessary?

v. Select your preferred solution for the M-society

vi. Present briefly in plenary



Group work about BAT
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1. Albania, Kosovo, Bosnia

2. Serbia, Macedonia, Turkey

3. Kroatia, Montenegro
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Group work about BAT
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1. Unloading, storage and handling
Thermal efficiency
Dust emissions and heavy metals

2. SO2 emissions
NOx emissions
HF and HCI emissions
NH3 emissions

3. Water contamination
Waste and residues
Demand side management




BAT

e Best Available Techniques

e A basic requirement under IPCC and IED

e BAT Conclusions are “applicable” if the production capacity is at, or
over, the thresholds in IED Annex I, e.g. 50 MW for Large Combustion

Plants
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General IED principles

Compliance with the Emission Limit Values laid down by LCPD should be
regarded as a necessary but not sufficient condition for compliance with the
requirements regarding the use of BAT.

Such compliance may involve more stringent ELV’s, ELV for other substances
and other media and other appropriate conditions.

BREF-guidelines provide Associated Emission Levels — as inspiration.

Article 11

e All appropriate preventive measure are to be taken
e BAT is to be applied

Article 14

e BAT Conclusions shall be the reference

e Stricter conditions may be set

e Emission Limit Values to be based on BAT without prescribing technology



BAT for the combustion of coal and lignite
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Unloading, storage and handling
Thermal efficiency

Dust emissions and heavy metals
SO2 emissions

NOXx emissions

HF and HCI emissions

NH3 emissions

Water contamination

Waste and residues

e EUROFEAN COMMISSION
%
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Integrated Pollution Prevention and Control

Reference Document on
Best Available Technigues for

Large Combustion Plants

July 2006




A. Unloading, storage and handling of fuel and additives

Reduce fugitive dust emissions of coal and lignite by:

« Effective loading/unloading equipment and closed transport systems
 Covered stockpiles

« Water or other surface spray systems

e Cleaning roads

 Maintenance

Reduce water emissions of stockpile by:
» Collecting and treatment of rainwater

Reduce fugitive emissions of lime and limestone by:
 Enclosed storage and transport systems

Reduce safety risk of NH3 for DeNOx by:
« Use of ammonia-water solution




B. Thermal efficiency

, {
Reduction of CO2 hy: EFFICIENCY

100

e Optimisation of energy utilisation

e Optimisation of generating process

Cogeneration (through combined heat and power generation) is the most
effective option when local heat demand is high enough. 75-90 % achievable

with co-generation, 39-47 % without (TPP Pljevlja 32 %)

3 % improvement is considered BAT.



C. Dust emission levels mg/Nm3

MWth new existing BAT

50 -100 5-20 5-30 ESP or FF

100 — 300 5-20 5-25 ESP or FF, comb. with FGD
> 300 5-10 5-10 ESP or FF comb. with FGD

Heavy metals reduced with dust, Hg (volatile)
with selective catalytic reduction, SCR

ESP = electrostatic precipitator >99.5%

FF = fabric filter >99,95%
FGD = flue gas desulphurisation

TPP Pljevlja

30 mg/m3




TPP Pljevlja

_ _ 6,000 mg/m?3
D. SO2 emission levels
mg/Nm3 (6 % O2) daily average
MWth new plants existing plants BAT
50 -100 200 - 400 200 — 400 *

150 — 400 (FBC) 150 — 400 (FBC)
100 — 300 100 — 200 100 -250 *
> 300 20 —-150 20 — 200

100 — 200 (FBC) 100 — 200 (FBC)

*. BAT is low sulphur fuel or/and Flue Gas Desulphurisation FGD.

e Low sulphur fuel for plants > 100 MWth only supplementary measure in
combination with FGD.

 FGD wet scrubbing reduction 92-98% or dry scrubbing 85-92%

FBC = fluidised bed combustion



E. NOx emission levels associated with BAT

mg/Nm3 (6 % O2) daily average

MWth combust. techn. new plants exist. plants

50-100 GF 200-300 200-300
PC 90-300 90-300
CFBC/PFBC 200-300 200-300

100-300 PC 90-200 90-200
FBC 100-200 100-200

> 300 PC 90-150 90-200
FBC 50-150 50-200

*or combined techniques

GF = grate firing

PC = pulverised combustion

FBC = fluidised bed combustion

CFBC = circulating fluidised bed combustion
PFBC = pressurised fluidised bed combustion
BFBC = bubbling fluidised bed combustion

Pm = primary measures
SCR = selective catalytic reduction of NOx
SNCR = selective non catalytic reduction of NOx

BAT

Pm and/or SNCR
Pm/SNCR//SCR
Comb of Pm

Pm and SCR *
Pm and SNCR
Pm and SCR*
Comb of Pm



F. HF and HCI| emissions

e With a wet flue gas desulphurisation system, reduction of HF (hydrogen

fluoride) and HCL (hydrogen chloride) emissions are 98 — 99%.

e Emission levels HF 1 -5 mg/Nm3 and HCI| 1 —10 mg/Nm3

e In practice often leakages in the rotating gas-gas heat-exchanger.
e BAT is a modern type of gas-gas heat-exchanger

e Replacement only when heat exchanger needs to be changed or replaced.



G. NH3 emissions

Unreacted ammonia (referred to as ‘ammonia slip’) can be a by-
product of certain NOx reduction processes — but the problem
IS relatively rare (and not presently relevant in Montenegro).

Ammonia slip can occur when SCR = selective catalytic
reduction or SNCR = selective non catalytic reduction systems
are installed.

BAT is an emission of <5 mg/Nm3



H. Water contamination

e Rainwater from storage areas collected and treated
e Waste water treatment plant with wet scrubbing

— Remove heavy metals

+y Decrease amount of solid matter




. Waste, residues

BAT is utilisation and re-use of combustion residues and by-
products

Many utilisation possibilities for by-products as ashes with
different criteria and plant specific

End-product gypsum of wet scrubbing is utilised in the

plasterboard industry




Additional (not BAT):
DEMAND SIDE MANAGEMENT

Reducing energy demand is a good principle

Typically not the task of power industry

But in some EU member states it is a task of the power industry

Could it be relevant here?
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Group work

b 1. Albania, Kosovo, Bosnia g

2. Serbia, Macedonia, Turkey

3. Kroatia, Montenegro
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Group work — 45 minutes
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1. Unloading, storage and handling
Thermal efficiency
Dust emissions and heavy metals

2. SO2 emissions
NOx emissions
HF and HCI emissions
NH3 emissions

3. Water contamination
Waste and residues
Demand side management




Questions prepared in group work

e Unloading and handling: This is related to coal, what is the work flow for unloading coal; open or
closed transport belts; similar equipment

e Waste: Waste management plan; capacity in landfill; plans for new landfill; compliance with BAT,
regular training of staff to handle raw materials and waste; willingness to give ash/waste to other
companies for free; trucks used for coal also to be used for sludge; consider possibilities for closed
system for flying ash until selling.

e Thermal efficiency: Does the city have system for heating; options for using heat; plan for co-
generation; results if heat is already being sold

Removal of SO2: Why opted for this methodology
What will be the concentration of particulate matters if desulphurisation is installed; to what extent is
the method effecting removal of nitrogen; what is the capacity of the wet methodology.

e Emissions to air in general: Is efficiency and validity of controls and measurements controlled
annually; rules for invalid measurements; were all measurements last year valid; have they made
good comparisons with reference values.

Water: Control underground waters; is there a WWTP; Who is supervising regarding waste water

e Residues and waste: List of waste, procedures for waste handling; documentation; registers; profile
of the waste; storing; ash storage

e Demand side management — do they support campaigns; have strategies; work with the general
public; in any way work to reduce energy consumption; invite people for open days at the plant
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