www.nlap-Ib.com

| -
)
=
)
o
o)
2
©
-
| -
o)
=
<
-
o
c
@
Q
o)
—
c
T
o
Z

\



Juall o Tapaniy i (85 50 J5Y

www.nlap-lb.com

)

e Al Sl dstall ) il jaee 23 5e3 U
)l il Ui 3y 5k e L) dalla

\ /
7
N

/ \

N
7

=

- 4‘-’- - ': -.—-w ou— *—;/:_— :-"', | o
A TR ) e Ae )l AUl S ettt A S o Jlad) Al

- 7

_/
o — PR, N



www.nlap-lb.com

Yora VY —de) g deliallg b ladll 48 & . Jladkd) dBUa

dadaadl 1

O3 (.2

5 Jelis Ui 13 3
& sl (e ddle 4aal 4
2l g A ulae 5
Jexll 3,k 6

AbaBy) (553 7
dalaall dasll 8

Waste - To - Energy o Gblaall pae -dlle 2l sasiall

\ /

7

N

N

7

/ \



O Adarial) cllaill da ) At ae el il
alae &ilastinl e 28lal) slal) g dlidl) glaliall
(o Al & G ) o phe JSES A a0l sl

e e ¢ glatlly JLadd) 48l A4S yd - platecllall
dalled] daale VW ooda cpualiata¥l g o) pall g4

\ /
/ \

"“r'
- To - Energy.f- allall e

dws:@&.«sﬂ

- —

-

—"



www.nlap-lb.com

dsy.aall Ay

2005-2013

P ——————
=2
p— -—
o.“ l
-

2014
oulhiaaly e clipgsll Casldg duylad dbhao Jol dcliva

2015
lglieaig dhaoll dnaliildl 6581l 65U dusssio Jabaalys
sradl Gooldl Gasig ulalih o

- - |
2 o -
—— —
_—

2016
Aiiia dhaal zigad Jgl Jaids g eLid) o
GU (A g Jganall Al Ja gyl Ah s

cillaal) pia -dlle ) sadiall

\ /

7

N

N

7

/ \



www.nlap-lb.com

*0

13 Jalay | ol Lol 8 M\AECENAR & LSA
JJJ\ HMJMUM\ u\JLA\Aj\ cAJS)AJ\

7
N

\ /
/ \

N
7

.“- '

'—.:- g - /.J—f;r
- _ }‘ - B e —
pem ‘g ‘ QP e A -« e - 2
== A reals P
, /’ - —e —— Ty
) - - - o

. = — e - - -
- - - -

- . ...
- —

D

-
-

e -~
- e

— -

Jladil) 48t A4S 44




www.nlap-lb.com

Universities .
Public Research Businesses
organizations Start-ups

Survey research on
industry-academia-government
collaboration

Survey research on the
current status and issues of
academic start-ups

&
o L]

< >
Academic Industrial

Sector Sector

Creations of
Innovation

Government

Government
Local public entities

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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PhDthesis opportunities

( ISSIR ,

'ﬂ http://aece%%rtnerslissir

Vi SAPAD 5 A sy «vrv £r

Boentehi tee masai g Wedeo wad b

EAal I

TECDA Startup Companies’ Complex

daidy) g 'J.QS . |
Al e zgall e

TECDA Technology
Center

olall

5y S e

Pl e A A

AN I 20 AR F

‘s llc'. .0_,.....-’.

, Ay e Al y SN
Wil =g g LN Ll - Rt MID . BPCense (om NMTAeS megls
LG Biotech Wi s A

7@ U dall Jo 1 3,20 5
= TP _Recenyrcom waitotes MMepe

—

Jlih B
North Lebanon Alternative Power

gl vl 3 S il SN S
0

- L e A g A
LU Ecole Doctorale
Biomedical Research Center

TEMO Soft-, Hardware & Consulting e.K.,
Germany
www.temo-ek.de, Owner: Samir Mourad

practical work (stage),
bachelor&masterthesis opportunities
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LU (Lebanese Univ.)
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BAU (Beirut Arab
Univ.)

LIU (Lebanese
International Univ.)

ULF (Université
Libanais-Francais)
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Thermochemical]—

Mass burn: Buming the waste at temperatures above
1000C.

Incineration -| Co-combustion: with coal, biomass

with higher and more stable energy contents.

Refuse derived fuel: Using pre-treated fractions of waste

Jload) Slsds AUk )Ll

3

> Heat, power, CHP.

Conventional: Temperature of 750C

Thermal gasification <| plasma arc: Passing waste into a kin at 4000-7000C. - Hydrogen, methane, syngas

Waste products are vitrified.

Pyrolysis: Temperature of 300-800C, at higher
pressures and in absence of oxygen.

LBio-chemical

g
2

Dark fermentation: Organic waste is treated with
bacteria in the absence of light sources.

Fermentation -

Photo-fermentation: Organic waste is treated with
bacteria in the presence of light.

Anaerobic digestion: Conversion process carried out by
micro-organisms in the absence of oxygen.

% Methane

Landfill with gas capture: Extraction from existing
landfill sites, by the natural decomposition of waste.

% Methane

Microbial fuel cell: Catalytic reaction of natural micro-
organisms and bacteria to convert the chemical energy > Power
content of organic matter.

Chemi cal] Esterification: Reaction of an acid and an alcohol to ;{ Ethanol, biodiese!

| create an ester
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} Char, gases, aerosols, syngas

Ethanol, hydrogen, biodiesel

Waste - To - Energy o Gblaall pae -dlle 2l sasiall

\ /

7

N

N

7

/ \



www.nlap-lb.com

I Waste Biomass |
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| Sorting, Transport & Storage

1

Waste to-Energy Conversion Technologies

!

1

Thermal || Mechanical & Thermal “ Thermo-chemical || Biochemical |
i 1 1 l
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The capital investments for the
construction and implementation of
these technologies, and the costs
needed to operate them for the entire
lifetime of a chosen project can
Influence decisions.

As of today, incineration of MSW still
\ ~ presents the most desirable
‘economic conditions on the market,
IS therefore the preferred option
In most markets.

CAPITAL COSTS FOR THERMAL WTE POWER GENERATION
TECHNOLOGIES IN THE UNITED STATES (15 MW OUTPUT)

14000

)ad) Sk eml |alal

12000

B mw B

Capital cost (USD/kKW)
4 8] Qo E
o o o -
o o (- o
o o o o

2000

Incineration
(Mass burn & RDF)

Source: Stringfellow (2014)

Pyrolysis

Conventional
gasification

Plasma arc
gasification
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BIOMASS AND WASTE POLICY TARGETS IN SELECTED COUNTRIES

Country Biomass and waste targets

China

30 GW by 2020

Germany

14% of heating by 2020

Indonesia

810 MW by 2025

Norway

14 TWh annual production by 2020

Philippines

267 MW by 2030

United States

Contained in state-level Renewable
Portfolio Standards

Source: Navigant Research (2014)
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Percent oftotal municipal sold waste that i1s burned
with energy recoveryin selected countries

S0
o
6%
5% 45%
4% 24 %
26%
3% 24% 23% 21 %, TR
2(Ko T3%
1% I I
0%
& P
aﬁ $~“‘”’ «@ & + 45'5” i:l:' & *:53'
*‘5“ %ﬁ* @# & o R g@h
& &
S i 2
Mote: Data for Japan and South Korea are for 2013, Data for other countries
are for 2014, ﬁ
source: LS. Emaronmental Protection Agency for the United States, 613

Orgamzation for Economic Cooperation and Development for other countries
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Utlllty Scale Plants existing according to the technology used.

(Data from 93 countries in 2013-2014 (total of 2723 facilities)).
AD, blogas and biofuel « 4%
Waste processing « 15%

" Gasification « 11%

Recycling « 8%

Other « 1%
*(Mechanical MET e 3%
Landfill « 5%
Biological Treatm
-MBT) Integrated/mixed Combustion (with
facilities « 9% energy recovery) « 44%
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Incinerator in world

www.nlap-lb.com

.

In Thailand, an industrial waste incinerator has been

operating from 20086. Its treatment capacity is 100t/day.
Source: JFE Engineering Corporation

The largest scale plant with the capacity to handle

4,320t/day was built in Singapore in only 38months

Source: Mitsubishi Heavy Industries, Environmental & Chemical
Engineering Co., Ltd.

Yora VY —de) g deliall g b ladl) 48 & - Jladd) 43 Waste - To - Energy

)ad) Sk 31.2.1' |alal

cillaal) pia -dlle ) sadiall

\ /

7

N

N

7

/ \



www.nlap-lb.com

ol ad) dsddl) cillasa (A 44t
Flue Gas Purification
(Thermal treatment: incineration )
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Fraction

Net Calorific
Value (MJ/kg)

Paper 16
Organic material 4
Plastics 35
Glass 0
Metals 0
Textiles 19
Other materials 11

source: ISWA (2013)

Yora VY —de) g deliall g b ladl) 48 & - Jladd) 43 Waste - To - Energy

Jladil) 48U, 4 )5

° QQ&A&J\ ada LAY K|y PM‘

\ /

7

N

N

7

/ \

21



www.nlap-lb.co

700 kg of gas,

Residues of incineration of 1 ton of waste

300 kg of solid residues including 30 kg of fly ash.

NS

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

Challenges

b

|

Non-harmful to )
the environment

w‘éﬂy .

4

g harmful to
the environment

N\

~ Toxicgases
daaluad) &) Slad)

|

!

Nitrogen (N;), Oxygen
(0,), and water vapor
(H20)

Acid gases: nitrogen dioxide

(NO,), nitrogen oxide (NO),

Sulfur dioxide (SO,), carbon
dioxide (CO,),HCI, Dust

Furans, dioxins, heavy
metals (Hg from
batteries, cadmium,
plumb, zinc)
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1.Techniques for the reduction of nitrogen oxide( (s all s
A g sil) A
- .

-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 NON-SELECTIVE 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, with higher reaction rates and lower in this range.
To be effective, the catalyst generally requires a temperature between 180
and 450 ° C. The majority of systems uses waste incinerators currently
operating at temperatures of the order of 230-300 ° 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 NOx to give nitrogen and water vapor.

nergy o clleadl paa-dlla by ;adial)
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2.Treatment of dioxin and furans and mercury Hg & CO,()) il y (s sl z3ie)

By activated carbon(can be also called
"lignite Coke for odorous compounds.)
Activated carbon is in the form of a fine
black talc. Its elementary particles are made
porous by a suitable heat treatment so 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.

= =

The Environmental Protection Agency (epa)

showed that dioxins broke down easily when exposed to
temperatures in excess of 1,200 °C.

To obtain a minimum feeding rate (F(min)) of activated carbon
(AC), It was found that dioxin removal efficiency(eta) increased
with an increase in AC feeding concentration. This had an
almost linear function to F/Q when F/Q was less than 65
g/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(3). 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=10-300 mg/Nm(3)) suggested by the study with
a statistical error of +/-18%.

Dioxins concentrations at activated carbon adsorber

Measurement :The Intelligent
Gravimetric Analyzer (IGA)
The system is an ultra-high

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

Flue gas from bagfilter

Dioxins concenirations ———
{ng-TE’Q"met-nﬂn“-) R'E:m_'l:iv-ﬂ-]- uc(\i\'utcd g:tn'b—on
efficiency (%0) A
Inlet Outlet 25" A 4
Electric furnace for steel 5.5 0.009 3 99 K83 SR ) o
A sh melting furnace 1.8 0000 80 99 96 \ U J
Waste furnace 1.1 0.000 16 99 99 | % L
2
Hg concentrations at activated carbon adsorber :: L
S S Y )
Inlet (mg.-"m3-nnr1'n.} Outlet (mgfm3-ncrrm-} ‘-:1’

Cleaned gas

=<0.005
Wastc funnace 0.065 (Under determination limit)
Ash melting 0.57 <0.005

furnace

(Under determination lima

\

JFE TECHNICAL REPORT No. 19 (Mar. 2014)

Materials  161(2-3):1436-43

de) Mg deliallg b ladl) 43 & - JL

Cartridge packed with activated carbon

Ref:Minimum feeding rate of activated carbon to control dioxin emissions from a
large-scale municipal solid waste incinerator, Article in Journal of Hazardous
June

2008 with 289 Reads DOI:

10.1016/j.jhazmat.2008.04.128 - Source: PubMed
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3.Acid gas treatment technologies(HF,
HCl and SO, )aeall jlall dallas il ks

¥

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 quick summary
we can mention:

Bag filters with reagent injection(calcium
hydroxide (Ca(OH),) or sodium bicarbonate))

The filters in flat bags are successfully used
for the chemical absorption of acid gases such
as HF, HClI 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 over-stoichiometric

(from 1.5 to 3 times).
at leact 1230-200 ° C

www.nlap-lb.com

Jladill 48la A4S 44

h— A

* Treatment by Ca(OH),.

Ca(OH), + 2HCI = CaCl; + 2H,0
Ca(OH),+ 2HF = CaF; + 2H,0
Ca(OH); + SO,= (CaS0O; + H,O
CaSOs; +1/2 O,— CaSO,

* Treatment by NaHCO;:

NaHCO; + HCI < NaCl + CO.+ H,O

NaHCOs; + HF = NaF + CO, + H,O
2NaHCO, + SO, + 1/20, — Na,SO, + 2C0O. + H.O

Typical dry process (solid reagent injection in the pipe)
With downstream de-duster
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4.Treatment of dust (LL) zok)
Particles between 5 & 50
micron and volatized heavy

metals

1

Electrical treatment :
Mechanical treatment : sl 7 3lad)
(SilSeal) o7 3lad) The electrostatic
Cyclone(efficiency:91%) precipitator
ESP)(efficiency:95%
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Lists of m
LA ) = X
(I8 . D = A -
bottom |ash ash
ash
Al e

0.3-70

Bottom & flying ashes: heavy metals recovery

oy

s A Sl claaa oA AAS

Heavy Metals Recycling Unit for NLAP-IPP Demonstration Plant

49.000 12.000-
50.000

50- 130-300
450

600- 16-
3.200 1700

12.000 2.600-
- 71.000
22.000

0,7-30 01-51
15- 5-29
150

5.300- 2.500-
26.000 10.000

7.000- 7.000-
70.000 20.000

Dry /

quasi-

dry

§3.000 39.000

21.000-

150-
1.400
2.400

20.000-
97.000

2,2-2.300

2-44

3.300-
22.000

8.100-
53.000
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www.nlap-Ib.com Bottom & flying ashes: heavy metals recovery

Jladil) 48U, 4 )5

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 | Landing Suipping  Swipping product | Seipping Suipgieg peodas 1
substance in two immiscible liquids. The process has three steps, as shown in L _] 1 1
next figure : 1L e e g, (] e
- Mixture of the two immiscible liquids, one of them containing the solute, — TLIXS60N-1 Kclmscnc; T Extractant Diluent |
- Obtaining physico -chemical equilibrium, leading to demixing, L'” j /—-m} ; @ R
Separation of the two new liquid phases obtained based on the difference of T Loued\ phasol j--y Looded | phaseli f-
3 ' Lo:s)

Initial mix rich mix

EXTRACTANTS

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:

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

the aldoxime and also performs as an extractant in its own right. Molecular
Weight:262.393 g/mol.

2. Acorga® M5640
5-Nonylsalicylaldoxime modified with an ester, 2,2,4-Trimethyl-1,3-pentanediol
Diisobutyrate (TXIB) in a high flash diluent.

3. LIX® 622N
5-Nonylsalicylaldoxime modified with tridecyl alcohol in a high flash diluent.
Each of the extractants marketed by the major chemical suppliers has been

Aacigned far a ecnarificr e af DI S with recard tn nH and crannar tennar |lcad

Orgamc extractant  Aqu

;o

Filter

» Sold residue

eous feed

- —————— M Zn extraction

— Rallinale €

: /n loaded

y  Organic
Chlonde Strioniag I Cd, Pb solution
solution pping 5<10% 7n

|
Y

Zn loaded organic

Water —»  Stripping Il

Stripping product
——% (Zn solution
<1% Fe)

i Fe

¥

contammated
organic

Smol/L Washing
HaSOu (regencration)

—p e solution —

1

___________ Regenerated
organic

Yora VY —de) g deliallg b ladll 48 & . Jladkd) dBUa

Waste

with stirring il - L
| &F | B8 E | 083
_ Agueous
L J ) 1

Mixer settlers 1

Mixer settlers Raffinate |

Cu extraction ©V "_‘T"*"“‘ Zn extraction g rinate 1

Feod
inxestigated
in Paper IV

|

Zn separation using
Cyanex 272,
Cyanex 572 and
Cyanex 923

waste +nitric acid
+others «
continuous phase,

dispersed phase,

strip phase
separation =80s

- To - Energy .

xtraction
Kinetics=
=95%

(30 seconds)|

Net copper
transfer== 2.7

2/1 Cu
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* Monitoring
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half-hour European Directive refectural stopped
parameter mean value 2000/76 / EC of operating permit

04/12/2000 and French Flamoval of

Decrees of 20/09/2002 17/06/2009

and 03/08/2010
Total dust 1-20 10 3
Hydrochloric acid (HCI) 1-50 10 !
Hydrofluoric acid (HF) 10 ‘ 0.7
Sulphur dioxide (S02) 1-150 50 15
Carbon monoxide(CO) 5-100 50 30
total organic carbon (COT) 1-20 10 8
Mercury (Hg) 0.001-0.03 0.05 0.04
Cadmium + Thallium (Cd + TI) - 0.05 0.04
Other heavy metals (Sh+As+Pb+Cr+ - 0.9 04
Cut+Co+Mn+NitV)
Oxides of Nitrogen (NOx) 40-300 200 50
Ammonia (NH;) - 30 10
Dioxins and furans 0.01-0.1 0.1 -

an incinerator >6 ton/h
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Emission limit values in mg /m 2 to respected (Lebanese environmental ministry
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1 \ = 4 S
,'/ ENblc;::gz_l \\ .to ensur3|ts safet‘thh:n putln:o serV|c'e S R R Oy el Coefficients For welded connections , the
Wwwnlap_lbcom , In accordance with the manufacturer's (o) excge e ovs{ero e following values for Confechon coafficients. Mot ot excaed e
|. to 17' instructions or under reasonably predominantly static loads and at temperatures followingvalues
.\\ Shell boiler »‘/ foreseeable conditions. He, A (aasticlinit peferstoithe o.utﬁnftfie the(;ange ;n whuchhcreep phfer;omzr.na are
\ EN 12953- /|[ Guideline E-03 | Guideline H-07 || [|followingvaluesatthe calculation ls:lgm.t{cant,t elper? lrlmgdc?nt ematerlla G o For pressure equipment that undergoes
1to 14 s " |Guideline H-15] temperature, depending on the (rfc::lrr:glizzgi(;lle:)csuterlgwir':tc:rtT\ae Zxc::tr;sz eof destructive and nondestructive tests to verify

-~

/Water tube

~ —

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

;).‘ |.:\!5s #}M)Mlﬁll.\h?@

& - 3 . W - i A = i 110;
el R e Upperyield strength for 2/30f Re, t and 5/12 of Rm, 20;
flastoali A 8 i tan Tah y Fal 8 Lpmain mateitals havinEe loylenand Austenitic steel: : :
5 = 3 < 3 upper yield strength; : For pressure equipment undergoing non-

Jgtae JSG A giae Cagyla 8

Special Quantitative Requirements for Specific Pressure Equipment {Guideline H-06533al) hiuall cilsal Aualdl) 4uasl) clullial)

In general, a method of calculation
according to 2.2.3, supplemented if
necessary by an experimental design

case:

- 1.0% proof strength for austenitic
and unalloyed aluminum;

-0.2% proof strength inthe
remaining cases.

-Rm, 20 denotes the minimum
value of tensile strength at 20 ° C.
-Rm, t denotes the tensile strength
atthe calculation temperature.

fine grain steel and special heat treated steel:

-If the elongation at break is greater than 30%:
2/3 of Re, t;

Or alternatively, if the elongation at break is
above 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;

-Aluminum: 2/3 of Re, t;

-Non-hardenable aluminum alloys: 2/3 of Re, t
and5/12 of Rm, 20.

that the joints are free from significant defects:

destructive randomsampling: 0,85 ;

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

If necessary, the type of stress and the
mechanical and technological properties of the
connection mustalso be taken into account

dind) g Aaddl sulaa

method .

Pressure equipment shall be designed
for loads appropriate to its intended use
and other reasonably foreseeable
operating conditions. In particular, the
following factors should be considered:

Properties Unless other criteria to be considered
require other values, a steel shall be considered to be
sufficiently ductile within the meaning of 4.1 (a) if its
elongation at break is at least 14% in the standard
tensile test and the notch impact work on an ISO-V
sample at a temperature of not exceeding 20 ° C, but
not exceeding 27 J at the intended lowest operating
temperature.

Limiting devices , in particular for
pressure vessels The temporary
pressure exceeding specified in
section 2.11.2 shall be limited to

10% of the maximum permissible

Ll Internal and external pressure; J i Jaaall pressure

: (o> )alis EN 12952-3

y \ ambientand operatingtemperatures;

\ The materials used in the

Designto
» X. ot *] x - -
the [ e s Eor pressure vessels, the | | Fired or otherwise heated overheating-prone manufacture of pressure
equipment, unless they are to

pressure equipment in

required | Static pressure and filling weights under hydrs;tan; ;e;t :rﬁs;urtt:‘ Shecifiest They must be sufficiently b6 roblocod foust Be suitable
load | operating and test conditions; HIaSCHoN &0 c SndiNENE -a) Appropriate safeguards are provided to chemically resistant to P ety s
| capacity: ‘/‘ hlgher9fthe followmg: limit operating parameters such as heat the fluids carried in the for the entire intended service
|\ EN12952-3 / Ay Jeakill gyl il 15 V1 e g s aia —h1.25 il vk L loac! g 'f'l“?‘(;tl' h‘;att OUtPc;ltthaan’k thlere Iapplncablei pressure equipment; the life.
\ / : :‘ prgssture equ;n;:\t lESCEVICE: Océrhee‘;‘;ng SXBIERETISE CHIOEAlon RS chemical and physical Welding consumables and
3 > Reaction forces and moments related to paerl:sssl?b;)e ac;‘::sr;uree :]na(;( Im:lhrz {(b)  where necessary, provide sampling proper'tles required for. other joining materials need
—_— supporting elements, fixings, piping, etc.; ; issibl points so that the properties of the fluids can operational safety must only comply with the relevant
¢l ¢ pealiall acay Zalaiall cillaallig Jadllay &l 8 Hexinm PETMISSIDIE| 110 assessed to avoid risks associated with not be significantly e )
Bk ‘ temperature, or deposits and / or corrosion; i ired  duri th g S
Sy g ¢ by P impaire ng £

4.2 (a) and 4.3 first paragraph,
both individually and in
combination.

-The 1.43fold wvalue of the||(c) Reasonable precautions are taken to
maximumallowable pressure eliminate th'e ri8!<5 of deposit damage; ¢) they must not be
d) Possibilities for the safe removal of LAl g "
Decomposition of unstable fluids. residual heat after a shutdown are created; significantly impaired by
5yl pe Sl gull Jlad -e)  measures are taken to prevent the aging;

dangerous accumulation of flammable j

corrosionand erosion, material fatigue, etc .; intended service life;

mixtures of flammable substances and air
and flashback

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

The pressure equipment controls shall carried out.

be such that their operation does not| |b) ) Other means to ensure a

give rise to a reasonably foreseeable safe condition of the pressure

hazard. If applicable, the following equipment can be used

points should be noted:

-Closing and opening devices;

-Dangerous blow-off from pressure

a) A compressive strength test designed
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,

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
If necessary, suitable devices for

margins. the differences between the values| ) reliefvalves;

The maximum stress and stress concentrations must be within -measured under test conditions for the . |- Devices to prevent physical access in ‘jraining and venting the pressure
safe limits. geometrical characteristics and the case of overpressure or vacuum in the 'equipment mustbe provided:
—Yield strength, 0.2% or 1% proof strength at the calculation material properties on the one hand and| | device;

temperature the values permitted for the construction| |- Surface temperatures taking into

The operating instructions referred to in section 3.4 must on the other hand shall be taken into| |accountthe intended use;

indicate design features that are relevant to the life of the account: the difference between test and| |- Decomposition of unstable fluids. To avoid harmful effects such as
device, for example: design temperatures must also be water hammer, vacuum collapse,
For creep : design life in hours at specified temperatures; considered. corrosion and  uncontrolled

chemical reactions; all operating
and test conditions, in particular-
pressure tests, must be taken
into accountEN ==

For fatigue : design cycle number at specified voltage values;
-For corrosion : corrosion surcharge during design.
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Environment Impact Assessment (EIA) for an 15 MW waste incineration power plant in Srar/Akkar, Noth Lebanon

What is EIA?

- Toidentifyand evaluate the predictable environmental consequences of the proposed project

N7 the best combination of economicand environmental costs and benefits of the proposed project - P “ \
WHO does EIA? ¢ ull V1wl o jis (e farell 2 S Sl ey i - M‘ S MM‘ JHIJ-A
" ®wer

www.nlap-lb.com The project propanent e s ideiul ¢ 5l conla g3l Sy W Sy IS e e ST -
i How is EIA done? ™
- ldentification of the consequences of the project proposal. .C\,‘.‘s\'i E LAd —

- 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. kel sl e il -
el 2 b LEl mlo Py 36, -

el (s gl -

O ¢l Sy bl il oo -

e ———=—=7 e

——_—

Screening _~ TheCompetentAuthority makes a decision about
s P whetheranEIAis required. Atthe end, a Screening \
2 / Decision mustbeissued and made public.

o il

OTI3 Lo Js 13 3L dansll daldl psis

ol 3 Y ol Gllas e AU s

\\

Scoping
/'ﬁﬁ Directive provides that Developers may request a Scoplhg.v\
QA;A // Opinion from the Competent Authority which: e
/ - Identifies the content and the extent of the assessment \\
// - Specifies the information to be included in the EIA Report. \
[ Osakday (B opyslall O e sl 2 —

Incineration of Waste Directivi
The aim of the WI Dirgitlve istopreve
o 5 negative effects on the environment caused | neration and cc
(._:.‘_.JJJ\ d—\-"j é}:; Sl — incineration of waste. In particular, it should reduce pollution caused by
ol ot emissionsinto the air, soil, surface water and groundwater, and thuslessen

APPENDIX D

e
- (( = ¢ - |
ENVIRONMENTAL INFORMATION REQUIREMENTS SET OUT p: Vo ‘A 4 ; #‘ . >‘ lI ‘J.?_A.w" ‘
IN ANNEX IV OF DIRECTIVE 97/11/EC * g.fA = \7 )

fected 03 the deveioper
240 15 Current knowiedye and Mmethoss of assessmert

o u g 5 it G whbil iy | ok A the risks which these pose to human health.
Mﬂﬂ;}%&a—’-’wg'v Sanl Dl :

1 Descnaon o e promes. ncun n paiculr Thisis to be achieved through the application of operational conditions,

e vl o g s :B\ technical requirements, and emission limit values for incineration and co-

e masan s R . L;":',‘-” o incineration plants within the EU.

- an esteate. . one. =

VRN, IR UK B4R k) P K1 P cPeceRon of i pr0owed ppe The WI Directive sets emission limit values and monitoring requirements for
e e e ot e — pollutants to air such as dust, nitrogen oxides (NOx), Sulphur dioxide (SO,),
3 o aeurmart iy 1 b0 ugndcarey feced by e rccoes iR hydrogen chloride (HCl), hydrogen fluoride (HF), heavy metals and dioxins

. and furans. The Di‘rective also sets controls on releases to water resulting

ol e gt from the treatment of the waste gases. Most types of waste incineration
plants fall within the scope of the WI Directive, with some exceptions, such
as those treating only biomass (e.g. vegetable waste from agriculture and
forestry). Experimental plants with a limited capacity used for research and
development of improved incineration processes are also excluded.

l-informationregardingthe project, 2- the Baseline, 3 - scenario;
/ 4- the likely significant effect of the project, 5 - The proposed

Alternatives, 6 - The features and Measures to mitigate adverse

significant effects as well asa Non-Technical Summary .

s ¥ 0 bVl last = ¥ cpa sl ot Slodes — )
EIAReport ¢lgall Pl = o cg g dall fezsl ) ol - g gy DI A DT
BLSYL 3)Lall Zalbl JUVI o i) lel Yy lawdl = 1
LSl e sl

I'reatment

<——chamber of waste

=y <J== Overbeater

=

‘*,i <:Dncr|lor
y Lsyr [ | [eecosmed] | S | Tarbise

26130ty 11445y Rovy 2y +generator

2416ty | Fiywh acie

extraction

i {
|
S % Rotom as |---1 Vacom belt }—A’)\'ﬂtﬂmml—-| Prectation [~
Decision Making and | o ! ‘
Development Consent I IC"“‘% I%‘:é,
9] . /ﬂ
3 J“)SS‘ 2a / -
o it -Examinationof the EIAreportby the Competent Auth 1 ] e : A e
) e 40 sall P PRELRYne Carmp : o P
y 2-consultation
N / 3-Conclusionon whether the project entails significant s s
/ effects_ ‘ba::)&}v)povnel(dlmung : §
- - 1 12 Y | R 25 £ 30 a0 e e . fume p‘q.ml:uunn
K il adaludl (Ja8 = ;.u.\A | );ULL“ andl y sl jasd ) (indl. filter for CO, 502, NH3) |1 $ 5000000 [Costs Allinall

Turbine 15 MW 1 $  3.500.000,00 |$5.145.500

\ 3 )Lﬁﬁqu i\ :«ulamveconumswem
\\\\ a):uS Q\):\.\"l_’y ~_-TY‘° é}bdg tj)’;’“}l .')15 I.SJ 5 JP Gmy‘ AT w:lera:uo:vﬂmnvslem
Information on Development V/ i S— Tausitiaton o Jiowsiny
Consent and Monitoring Eapes e 000 00
Turbine Electrics 28l€ng. $3.000 1$84.000
o5 laslas oty e ou s
Control System 18{Eng. 000 54.000
Loy pgladl Je daslli e T ———
" 1-Informing the public. \ y
" 2-During construction and operation the Developer - /
4 must monitor the significant adverse effects to - \ ¥
mitigate them. 4 - 5 LY
d\ =) a8l A< L \ s > Waste - To - Energy o cllaadl e -dlla ol raaiall
du hN el el — ) /
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idasdl ¢ 53,1

(Build — Operate — Transfer) BOT.2

Managed Services.3
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~ 3.3 M$Cost+10%

5% Annual Maintenance Contract
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2022-2018
[:21__;_‘-’._... a].

(Build — Operate — Transfer) BOT

10 years financial plan
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2022-2018
[:21__;_‘-’._... a].

(Build — Operate — Transfer) BOT

10 years financial plan
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Local OMC.7
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North Lebanon Alternative Power
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