Municipality of MEJDLAYA




29/‘ AECENAR =5

. e Letameas Sclamsic Azeaciincn.

oooooooooooooooooooooooooo

ol a1

sl d“-me&a lalal -2
83#\()9&&@_3
i) A s -4

cilanl) b aSa) U3 5 q
Azl 5059 Al ) -6

ddLaall dagdll -7
dudlal) ddadl) -8

-
xy "8:’ -

»




o9 AECENAR

Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

i Bl

North Lebanon Altemative Power

o9 AECENAR

Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

North Lebanon Alternative Power



Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

29/0 AECENAR

i Bl

North Lebanon Altemative Power

o9 AECENAR
j' i el ot OBJECTIVE AND PURPOSE OF THE ASSOCIATION:

in the Euro-Asian and North-African Region

committed to the promotion of international cooperation in the economic

N and scientific fields in order to achieve the idea of international understanding
-"‘(f,; % - and a closer relationship between institutions of the Middle East,
N in Europe and its neighbors.

Banking account data:
AECENAR e.V.,IBAN: DE04 67250020 0009192433,SWIFT-BIC:SOLADES1HDB,Bank Name: Sparkasse Heidelberg, Germany
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OBJECTIVE AND PURPOSE OF THE ASSOCIATION:

v ’,,/ i"}. (;-‘ ;-_ 1( i i ;J‘:
Survey research on \.‘ = Survey research on the
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industry-academia-government W 2 current status and issues of

collaboration
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Survey research on regional innovation activities
- Research on regional innovation systems
- Case study on regional clusters (e.g.food industrial cluster)
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North Lebanon Alternative Power,

Lebanon, www.nlap-lb.com
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AECENAR Technology
Center

@!)L:ml‘ L)
*‘M\ [GET !

Jap¥ G20 Sas) S e
A P Aty Sl

hiip. secenar cominstilutes megbi

il e s

2t el pd U Gl i S

hitp:/ .comiinatitutesliap

practical work (stage),
bachelor&master thesis opportunities

OBJECTIVE AND PURPOSE OF THE ASSOCIATION:
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Electrical Power Plant Technology

Waste to electricity demonstration cycle

L

Desalting Unit (Distillation of sea water)

<>
[
- Al e dadle ole
\ ‘%\:—a (as cooling water)
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Nz W —
Qs _”f'
N

ﬂnstp Gas Power

N Plant with gas turbine
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The largest scale plant with the capacity to handle In Thailand, an industrial waste incinerator has been

4,320t/day was built in Singapore in only 38months operatin
Source: Mitsubishi Heavy Industries, Environmental & Chemical
Engineering Co., Ltd.

from 20086. Its treatment capacity is 100t/day.
Source: JFE Engineering Corporation
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Sbladl dlzo sue
Sobl elsaidl Gasb e

_ Waste 1 Ton/day Ashes 300 kg/day*

ETECA L M Cool warer 10 m*/day  Hot water 10 m*/day
2kw 5kw
<170 mg/m3

Sl § sbdl Auesall 5 Lolle lose Sylazall dledl suleall e donall 38153

Element

; AECENAR
Assoclation for Fconomical and Technological Cooperation
in the turo-Asian and North-African Region



o AECENAR

Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

o AECENAR

Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

North Lebanon Altemative Power

falanall 3 ol Sl géj,se:gg_gso qun\éﬁﬂfxcdmasmu.ua

E5L gS Wb 413l A sl fa s ke 32y —

Boiler
® s gl aalgd
= Gay
\ \ / e 3 5ad) i
S 3 i
~VYaul W — e
N\ .
N \ 8! Adaa Ul (Jae 9& HY
G e Ao a5l 4gs S =315,

Gl 3 s 58 @

e

@J\JA-“ Slsanly 31.53 jalal 22

Fraction

Net Calorific

Value (MJ/kg)

Paper 16

Organic material 4

Plastics 35

Glass 0

Metals 0

Textiles 19 B
Other materials 1 )

Source: ISWA (2013)
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Percent oftotal municipal sold waste that is burned
with energy recoveryin selected countries

80%
70%
60%
50% 46%
\ 40% 34%
N 7 26%
S, 30% 4% 23% 999
=Yl W T 20% 13%
D \J/
N N 10% I I
\ 0%
& & Sl
> & o ®
fz> ?
& S o\“ N
N < & O
S v
Mote: Data for Japan and South Korea are for 2013, Data for other countries
are for 2014, /;j
Source: U.S. Environmental Protection Agency for the United States, ela

Organization for Economic Cooperation and Development for other countries
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st Utility Scale Plants existing according to the technology used

and Technological Cooperation
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in the Euro-Asian and North-African Region

(Data from 93 countries in 20132014

(total of 2723 facilities))
AD, blogas and biofuel = 4%

Waste processing « 15% _alS lllla  Gasification « 11%
/
Y ”‘f - Recycling « 8%
N
\ Other « 1%

MBT » 3
Landﬁl . 5“/0

Combustion (with
energy recovery) « 44%

Integrated/mixed
facilities « 9%

*(Mechanical Biological Treat MBT)
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Residues of incineration of 1 ton of waste

Jw u ./‘ AECENAR 700 kg of gas,

Association for Economical

North Lebanon Atematve Power T e 300 kg of solid residues including 30 kg of fly ash.

in the Euro-Asian and North-African Region

Division of emissions(depending on their size
and the degree of severity:)

\ 4

harmful to the
environment
Nonharmful to

. Toxic gases
the environment g

i Acid gases: nitrogen dioxide Furans, dioxins, heavy
Nitrogen (N), (NO,), nitrogen oxide (NO), metals (Hg from
Oxygen (O2), and Sulfur dioxide (SO,), carbon batteries, cadmium,

water vapor (H,0) dioxide (CO.),HCl, Dust plumb, zinc)
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Thermal NOx: When burning a portion of the nitrogen in the air is oxidized to
nitrogen oxides. This reaction occurs only significantly at temperatures above
1300 ° C. The reaction rate depends exponentially on the temperature and is
directly proportional to the oxygen content
Fuel NOx: when burning a portion of the nitrogen contained in the fuel is
oxidized to nitrogen oxides.

\ PROCESS OF REDUCING NONSELECTIVE CATALYTIC (SNCR):

the reducing agent (typically ammonia or urea) is injected into the furnace and reacts

. ;) | - with nitrogen oxides. The reactions occur at temperatures between 850 and 1000 ° C,
/f with higher reaction rates and lower in this range. To be effective, the catalyst generally

N requires a temperature between 180 and 450 ° C. The majority of systems uses waste

\ incinerators currently operating at temperatures of the order of 230300 ° C.

Selective Catalytic Reduction (SCR) is a catalytic process during which ammonia mixed
with air (the reduction agent) is added to the exhaust gas and passes through a catalyst,
usually a sieve (e.g. Platinum, rhodium, TiO,, zeolites). When passing through the
catalyst, ammonia reacts with NOXx to give nitrogen and water vapor.
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Sl oo 2. Treatment of dioxin and furans and mercury Hg & CO;

and Technological Cooperation
in the Euro-Asian and North-African Region
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black talc. Its elementary particles are
made porous by a suitable heat treatment
S0 as to create therein pores having
dimensions of affinity with the molecules to
be filtered. So there are formulations of

active carbon adapted to different
molecules that one wishes to retain

linear function to F/Q when F/Q was less than 65
9/Nm(3), where F was the AC feeding rate
(mg/min), and Q was the volumetric flow rate of
flue gas (Nm(3)/min). However, it did not seem to be
affected by F/Q, when F/Q was larger than 150
mg/Nm(®). On the basis of the experimental data
obtained in this study, the removal efficiency of
dioxins by the application of AC could be
correlated as eta (%)=100/[1.0+(40.2/(F/Q)(3))]. It
is valid in appropriate conditions (F/Q=10300
mg/Nm(®)) suggested by the study with a statistical
error of +/18%.

Measurement :The
Intelligent Gravimetric
Analyzer (IGA)

The system is an ultrahigh
vacuum (UHV) system and
allows measurement of
isotherms and accurate
determination of the
adsorption and desorption
kinetic profiles for each
pressure step.

The system consists of a
fully computer controlled
microbalance, pressure
admit system and
temperature regulation
system




Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

29/0 AECENAR

. 29/. AECENAR 3.Acid gas treatment technologies(HF, HCl and SO, )
in the Euro-Asian and North-African Region
Depending on the concentrations,
temperature, size of the flow to be
treated and of further parameters, can
| be used different technologies for the
treatment of acid gas emissions. Being a
il || quick summary we can mention:
N oy poncess fusilh vesgariiiacibuinithie b *
_"\"/ ,‘ by T Bag filters with reagent injection(calcium
\\\;/J The filters in flat bags are successfully used for the chemical hydroxide (Ca(OH),) or sodium bicarbonate))

absorption of acid gases such as HF, HCl and SO, in addition to
the adsorption of other pollutant compounds.

Generally it is used, among others, calcium hydroxide and
sodium bicarbonate (Ca(OH),) of typical commercial quality,
which is injected in the gas stream before entering the filter. To
achieve proper compliance with the emission limits required,
the additive should be added in amounts overstoichiometric

(from 1.5 to 3 times).
at least 130200 ° C NaHCO; + HF = NaF + CO, + H,O

» Treatment by Ca(OH)-:

Ca(OH); + 2HC1 = CacCl, + 2H,O
Ca(OH).+ 2HF = CaF,; + 2H,O
Ca(OH): + SO,= CaS0O; + H,O
CaS0O;s; +1/2 O,— CaSO,

« Treatment by NaHCOs5:

NaHCOs + HCI = NaCl + COx+ H,O
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Particles between 5 & 50 micron and

volatized heavy metals

Mechanical treatment :

(SlSdES
Cyclone(efficiency:91%)

N\ \, /
%
~\.¥‘ e %} -—
NN

Less than 5 micron

Mechanical treatment :

-

Cyclone(e

=Sk
fency:91%)
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Heavy Metals Recycling Unit for NLAP-IPP Demonstration Plant

Lists of metals
(mg/kg)

Bottom Fly
bottom quas:-
\

22.000-  49.000 uooo- 21.000-

1{
R ’} 73.000 83000 39.000
- el - 20.000
*‘ ~ \
W e / Cd 0.3-70 50- 140-300 150-
\\\\ ¥ - 50 1.400
\ ot 190-8.200 600- 16~  440-

3200 1700 2.400

Fe 4.100- 12.000 2.600- 20.000-

1500 - 71.000 97.000
44 000
Hg 0.02-8 0730 01-51 22-2300
2-280 15- 8-28 2-44
Mo N
Pb 100- 5.300- 2500- 3.300-

13.700 26.000 10.000 22.000

Zn 61-7.800 7.000- 7.000- 8.100-
70.000 20.000 53.000
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. e
| Process \ / [ Steps of extraction | \
Solvent extraction, or liquid-liquid extraction is a separation technique \ /

/ isothermal in a heterogeneous liquid medium.

The method is based on the existence of a difference in the solubility of a [ Lamtieg Suipping.  Swipping peoduce] . Stipplag Rerligiog poadacs 1
substance in two immiscible liquids. The process has three steps, as shown in 1 5 T" . T

fi i MSWI Stripping J Stripping
next figure : Fly ash washing |- — .| washing f-----ec----
- Mixture of the two immiscible liquids, one of them containing the solute, | TLIXS60N-1 N-‘,..,c.mf T Estractans Ditwent |
- Obtaining physico -chemical equilibrium, leading to demixing, e K ! -Tmﬂt 4
Separation of the two new liquid phases obtained based on the difference of Loaded | _phase ! fr =y ZRamdad ( Plas /==y

_eaching vessel organic |
with stirring Py

organic 11

L b

Lew

— Er E E | 23 B
74’ Aqueous )

rich mix  S—
\ feed / | )
Y Mixer settlers  Raffinate I aiver settlers 1
Cu extraction v depleted 75 extraction g rinae 11
. el
inxsatizassd : N
~ » Solid residue
v
— 1
mixing demixtion
Zn separation using
Cyanex 2
EXTRACTANTS Cyanex 572 and

Cyanex 923
Oxime based extractants for copper are largely based on salicyaldoximes which
have been modified with one of three modifier types. Examples of the three
main extractant types currently in use are:

Organic extractant  Aqueous feed
]

Zn extraction

Zn loaded
organic

Raffinale €——

1. LIX® 984N
A  mixture of 2-hydroxy-5-nonylacetophenone oxime and 5-
nonylsalicylaldoxime in a high flash diluent. The acetophenone oxime modifies

Chloride Stripping | (Cd, Pb solution waste +nitric acid "if:'::‘-' g
the aldoxime and also performs as an extractant in its own right. Molecular solution Srirpes $5-10% Zn ’ prisveiin Hosher
Weight:262.393 g/mol. nti y -

g g/ | Znloaded organic E':“::::""::‘:“xd Xtraction
Fotn of diepersad Kinetics=
— =95%

(30 seconds

Diisobutyrate (TXIB) in a high flash diluent. | Fecomtuning
Net copper
3. LIX® 622N

rganic
Smol/l Washing i
5-Nonylsalicylaldoxime modified with tridecyl alcohol in a high flash diluent.

Each of the extractants marketed by the major chemical suppliers has been | L. Regenerated
organic

stip phase transfer=> 2.7

separation =80s

1

i

)

)

)

)

)

)

j

)

)

) Stripping product
2. Acorga® M5640 ! Water Stripping 11 (Zn solution
5-Nonylsalicylaldoxime modified with an ester, 2,2,4-Trimethyl-1,3-pentanediol ! <1%Fe)

)

)

]

)

1

)

)

)

1

2/l Cu

dacionad far a enarific funa Af DI Q with racard ta nH and Frannar tenar llcad



o9 AECENAR

Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

North Lebanon Altemative Power

o9 AECENAR

Association for Economical
and Technological Cooperation
in the Euro-Asian and North-African Region

half-hour European Directive
parameter mean value 2000/76 / EC of

04/12/2000 and French

Decrees of 20/09/2002

and 03/08/2010
Total dust 1-20 10
Hydrochloric acid (HCI) 1-50 10
Hydrofluoric acid (HF) 10 1
Sulphur dioxide (S02) 1-150 50
Carbon monoxide(CO) 5-100 50
total organic carbon (COT) 1-20 10
Mercury (Hg) 0.001-0.03 0.05
Cadmium + Thallium (Cd + TI) - 0.05
Other heavy metals (Sb+ As+Pb+Cr+ - 0.5
Cu+Co+Mn+Ni+V)
Oxides of Nitrogen (NOx) 40-300 200
Ammonia (NH;) - 30
Dioxins and furans 0.01-0.1 0.1

refectural stopped
operating permit
Flamoval of

17/06/2009

D - B
value(mg/m 2)

2 T [ U T
PbiCriCutMn : [ - | S

[HEEAsT [ T —
CdtHg : 02 0.2

s, - . 300 300

Emission limit values in mg /m 2 to respected (Lebanese environmental ministry
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Water tube
boiler
EN 12952-1
to17
Shell boiler
EN 12953-
1to14
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Designto
the
required
load
capacity:
EN12952-3

Pressure equipment shall be designed, manufactured, tested and, if necessary, equipped and installed in
such a way as to ensure its safety .

Pressure equipment shall be designed,
manufactured, tested and, if necessary,
equipped and installed in such a way as
to ensure its safety when put into service
|in accordance with the manufacturer's
|instructions  or under reasonably
foreseeable conditions.

[ Guideline E-03 | Guideline H-07 |
Guideline H-15]

PRy A5y aealy Jadall Gildan peal
e WS el '
FERISUR IR

e S e gl

Special Quantitative Requirements for Specific Pressure Equipment {Guideline H-06533al Jaiall Silsal Aualil] faa) bl

Re, t (elastic limit) refers to the
tthe calcul:

|Not exceed the lower of the following values for

predominantly static loads and at temperatures
outside the range in which creep phenomena are
significant, h

temperature, depending on the
case:

- Upper yield strength for
materials havinga lower and
upperyield strength;

- 1.0% proof strength for austenitic
and unalloyed aluminum;

-0.2% proof strengthinthe
remainingcases.

-Rm, 20 denotes the minimum

i For
Ferritic steel, including normally annealed

(normalized rolled) steel, with the exception of
fine grain steel and special heat treated steel:
2/3of Re, t and 5/12 of Rm, 20;

Austeniticsteel:

-If the elongation at break s greater than 30%:
2/30f Re, t;

Or alternatively, if the elongation at break is
abave 35%:5/6 of Re, t and 1/3 of Rm, t;
-Unalloyed and low alloy cast steel: 10/19 of Re,
tand 1/3 of Rm, 20;

10;

pressure  equipment
destructive and nondestructive tests to verify
that the joints are free from significant defects:

Coefficients For welded connections , the
connection coefficients must not exceed the
followingvalues

that  undergoes

For pressure equipment undergoing non-
destructive random sampling:0,85 ;

For pressure equipment which does not undergo
non-destructive testing  except
inspection: 0,7

for  visual

If necessary, the type of stress and the
mechanical and technological properties of the
S Batate

In general, a method of calculation| Valueoftensile strengthat20°C, 2/30f Re, t.

according to 2.2.3, if ‘R":ﬂ gt Al Slarnirnum-aBoys: 2/ of ey t

necessary by an design and5/12 of Rm, 20,

method .

Pressure equipment shall be designed : L :

for loads appropriate to its intended use Properties Unless other criteria to be considered

and  other Limiti L in particular for quire values, a steel shall d to be
g It porary ductile within thy g of 4.1 (a) f its

operating conditions. In particular, the
following factors should be considered:

Internal and external pressure; . sl
L Sl EN 120523

h at break is at Jeast 14% in the standard

section 2.11.2 shall be limited to
10% of i

tensile test and the natch impact work on an 1S0-V
sample ata of not exceeding 20 * C, but

pressure

lasslly Unadis i pall s 3
Static pressure and filling weights under
operatingand test conditions;

Ay Gt Sk e s ey i S

Reaction forces and moments related to
supporting elements, fixings, piping, etc..;
RS yeatiad oy T Saili 3y i g
s
corrasionand erosion, material fatigue, etc ;.

Decomposition of unstable fluids.

5 ) 36 Jil i Jlai

|For
| hydrostatic test pressure specified

pressure  vessels,  the
insection 3.2.2 shall be the

higher of the following:

- 1.25 times the maximum load of

|the pressure equipment in service,

taking into account the maximum
permissible pressure and the
maximum permissible
temperature, or

|-The 1.43fold value of the

not exceeding 27 J at the intended lowest operating
temperature.

Fired or othenvise heated overheating-prone.
pressure equipment in
They must be sufficiently

chemically resistant to
the fluids carried in the
pressure equipment; the

-a) Appropriate safeguards are provided to
Wit operating parameters such as heat
input, heat output and, where applicable,
fuid evel to avoid the risk of local or general

i chemical and physical
(b)  vihere necessary, provide sampling 4 PrOPerties required for
rop f the fluids can safety must
be assessed to avoid risks assodiated vath|  |not  be  significantly
deposits and / or corrosion; impaired  during  the
{c)  Reasonable precautions are taken | | jnvanded serviceife:
isks of deposit damage;

<) they must not be
significantly impaired by
aging:

d) Possibilities for the safe removal of
vesidual heat after a shutdovm are created;
<) measures are taken to prevent the
dangerous  accumulation of  flammable
mixtures of flammable substances and air
and flashback

a) A compressive strength test designed

In particular, the following applies:

The calculation pressures must not be lower than the
maximum allowable pressures, and the static and dynamic
fluid pressures as well as the decay pressures of unstable
fluids must be taken into account.

The calculation temperatures must have reasonable safety
margins.

The maximum stress and stress concentrations must be within
safe limits.

—Yield strength, 0.2% or 1% proof strength at the calculation
temperature

The operating instructions referred to in section 3.4 must
indicate design features that are relevant to the life of the
device, for example:

Forcreep : design life in hours at specified temperatures;

For fatigue : design cycle number at specified voltage values;
-For corrosion : corrosion surcharge during design.

to verify that, in the event of pressure
with a margin of safety above the
maximum allowable pressure, the
instrument will not show significant
leakage or deformation beyond a
specified limit.
For the determination of the test pressure,
the differences between the values
-measured under test conditions for the
geometrical  characteristics and the
material properties on the one hand and
the values permitted for the construction
on the other hand shall be taken into
account; the difference between test and
design temperatures must also be
considered.

The pressure equipment controls shall
be such that their operation does not
give rise to a reasonably foreseeable
hazard. If applicable, the following
points should be noted:
-Closing and opening devices;
-Dangerous blow-off from pressure
relief valves;
- Devices to prevent physical access in
case of overpressure or vacuum in the
device;
- Surface temperatures taking into
account the intended use;
Decomposition of unstable fluids.

The materials used in the
manufacture of pressure
equipment, unless they are to
be replaced, must be suitable
for the entire intended service
life.

Welding consumables and
other joining materials need

.anlv comply with the relevant

requirements of sections 4.1,
4.2 (a) and 4.3 first paragraph,
both individually and in
combination.

1

a) Pressure equipment shall be
designed so that all required
safety inspections can be
carried out.

b) ) Other means to ensure a
safe condition of the pressure
equipment can be used

If necessary, suitable devices for
raining and venting the pressure
equipment must be provided:

To avoid harmful effects such as
water hammer, vacuum collapse,
corrosion  and  uncontrolled
chemical reactions; all operating
and test conditions, in particular
pressure tests, must be taken
intoaccountEN.
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Environment Impact Assessment (EIA) for an 15 MW waste incineration power plant in Srar/Akkar, Noth Lebanon

What is EIA?
Toigentify ¢
thebest bttt pinssed drotess
WHO does EIA? T sl S msiilly » 5 S et s e =
The project proponent e s i ¢ Jdl cala S ekl iy sl

= Identification of the consequences of the project proposal.

= Prediction of the extent of consequences.

- Evaluation of the predicted consequences (Significant or not)

- Mitigation of the adverse consequences.

- Documentation to inform decision makers what needs to be done.

How is EIA done?

o Pl i L LA s Py

Screening The Competent Authority makes a decision about

red. Atthe end, a Screening
G~ =N ey ‘

dand made public

Bedopmentof et aved i s e o s e a5 ket

Linformationregardingthe project, 2- the Baseline, 3- scenario;

4- the likely significant effect of the project, 5 - The proposed

Alternatives, 6 - The features and Messures to mitigate adverse
well s i

EIAReport
Decision Making and
Development Consent
3 B giea
Lt @ TExaminationof the ElA reportby the Competent Auth
el e it 2-consulaton

100 whether the project entails significant

|

Information on Development
Consent and Monitoring

oo Slas

REh ST 1-Informing the public
2-During construction and operation the Developer
must monitor the significant adverse effects to

mitigate them.

e Y -

T @NLAP Dec 2018
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Click on respective box for
further detais of the specific
Control Loop
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Road map
Suggested Road map for -
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North Lebanon Altemative Power

Home level
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Warehouse for sorting
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S g Incinerator power plant
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Recycling factory
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Waste management scenario
Stepl: Home level cost

T3 pagps <0 e
North Lebanon Alternative Power Wide range < ton dﬂ'\

Home level

Raw materials

1 big truck

— U,

In collaboration with Lavajet compam

2 tonnes

615S/month e 580L.L/Day

1 million/month/ pers
A discuter####

Cleaners
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Waste management scenario
Step 2-3: Warehouse for sorting

Raw materials

Cost rent Warehouse

Sorting workers

Security guard

Recycling factory
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Waste management scenario
Step 4: Incineration
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Transportation cost

Security guard
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