o~
1
e
~.
-~
-5
I‘

— A

P Laoogd

AR YT o o las

s (r et algs oIS (59l g SRR A e alae oMkl 125 BT Ll

e Cat i ORI (g9 g B3R e (yglae g 5 BT Gl

Ol el Crio g ple oL Smiio SNl 3 ABgh o e alae Sy d&,&fagﬁi wls>

(15550 0I5 pud gy g

' &'“l\e\élve 1 9 ylod
T R TR 4 e

L L b

oS ool o OlSLINS (g3l g Sba e glae pu 153 ST L
s oSS (559Ld 3 B p e (alae g 0las 155 BT L
Ol SR (5 0l 3 g p e (yglae (53150 5 BT Ll

Ol sl (2B EASLGls (5,908 5 SR o e (alae (5590 50 SUT Ll

bl adle olSlils (Lagyy e (yglae jb 4l 250 @ils 1 e
(523)ls> oSl (g )gkid g Abg 3 p e iglae 96 o > 5 BT WL
g g oI (59l g fdg 3 p e (yglan (Ges I @ils U
Oleo! oSS (555U 5 Adg3 psie (yglae (5lhe 125 ST WL
Sl Fao oS (5590l g SBaR p e alae saiee 555 BT L
10 1 sl8Lils (559U 9 Jdg 3 pyime (y3lae (rama> 253 @ils ) juu

lhom OlSLINS (539kd g Ra}s p yixe yglae Gluo! 155 BT Ll

Ageae g3 )3 ORI (550l 5 g5 o e glae axy 5 BT ls
398U olSLS1 (5,0 g Abad pAme (glae yg e 55 BT Ll
21 et oKL (559U 5 AR o i abe U IS BT DL
O 7058 oI (59U g AR g o rime ales 0315 Gl 55 BT Ll

o plal Mol s o210 (55908 5 ABg3 prime glae 5508 535S SBT DL

Lise 09,5 < 5 50 (Al (owlid )15 g (6 525°3) cmnld | plowl (gl g2l (B y20 E 9594

uwé)’o).),t.g.n“;l—o,d.kh,aala;fub,z.&n‘éd_u]JML.QG,;J);&)L,«-)%'M

i oy ol ;_Jli)a‘).u.’.:'uc.louoc)l”.’_g.‘.ib}',_go,.vua’.u}‘o&.:] ).:o),&k_;lh,ﬁi.,a.'s.?,suks,:_.foa;pb’)i

Wadl o ) T 4 Sule o daulpd a8 e Cules

Al p s o8NS O obemils fp 5 3l Sl o0 olBZIS (ggm jl 00l Bira Hlgnsil )
> Sy plad O aioke ¥ Oane gl p (0l il 5 4 o 550 adad ) et ol e el Y
J Ay b} o r (€ ot

il Ainlgs jeax add Bias OS5 40

il o 05 )5 O e g ol g4 dS Cule) 4 alge WSy 50 jeax Sde j0 lemdih T

ool das 4 b le 38 AL e s 2 sals )3 gl y s samids e 4y abge o8y ¥

JuyVeFeeceeinee sgao dlaad) g Ju, VFVe e oeeee 39> als ailals (o250 Ciia geniilba B
A anlys ailsl Dbl g aay 3> 3 o8 oV Al ful @ 0D aalys CSb slale Goi>

):N.:a‘_,a.a'n;..:a‘),_fr_(j’woli;.:b;”'rﬂ § g g Sl SRS 4y Lise (g9 3l S1,1 8 ALe ¥

Cadlad e S5 00 asli o ol Culys 0 4 bgie als S Suled Sy 1) gniils Gea> 51,8

) \ L X AV LY
YYA AN e AR A'AN -

- A
e Cal o ks
T EA - s 33200 \A\ANATF FEIVEL IR £ ST ) FIPC L g e i rlaly pas jledy g ¥

infoE mapnaqgroup.com ;:'.__'.J-_._-_.l*.“ www.mapnagroup.com J...‘_..;u'.:_’u'.;

ES
i
e
g
s
~
™
()
[
.
o
b4
”.
g
g
2
v
F3
=
3
2
s
o
g
2
%3]
s
e
o
Led
=
g
0
44



*Aes 7 e | | Lo 0955 |
\‘Lo (‘/,/ Y’” 5 | (Ale pelgme) i

g t’ —y i LS BN 4 FTWEE TIPS

)JLL:AJ)&’CA.J'#ﬁ’éWﬁj&,k’WJ,b)ém,ﬂ.&w.b‘ou,gl,:"swjhgf Y
Sl 5 (S Ol g ooy b oS (yae plgmiils Gl )0 gl gnils Sl e oga>
Al (Fades Tavg 3 0D aia) s TS L O

(Ol 0 @y e 0y F S S 5 I (S 53 plgmtds Sl e 4 az g L wiie plgmads Sads e A
Sl o (Fydye Sy 3 00D AR g TS

lr sogame b B aS cl S3api¥ 3900 L)) Cengn 4t 2l 51 S5 5 ) e Slegsge A
N,‘o —a> ,a-:J'O Olﬂ’-o,n A:K 6‘)‘3 Sl dxuo - Sl M',’ 23>y al{,".’.—:é'é U:')f-"‘!p

8l |3 ) 3590 1o dag; olSils o IS (5 0l8  (Amg Soglas ey b L gty (Biae 5l )
Ears g alo,l 3 aae ..\..!l)a 31y 003 Al Lgndils e a4l dales abwl dlas i e 0y XK 3
e & Jod an el pas g oS salys pdlel ould ol plgntils & Jod a4 0 5 o S llas
Sy M'? ,a.:...’b 3

,.._..:.J,‘.;.llo),.:3|ﬁoo,dJnugiﬁ&w#,&J.&;&Q&b,ﬁi,é&.ﬁh“a@m‘élﬁg&b RR
Sl e g Sl S az (0 Sl Anlgs 39y 35 deand Lo )3 0,98 asl! Jlazsl Sl o
g ploul S S35 09>

JUo)t 5 1A s )8 3 me oSSty IS (5 )alid 5 Al Cdglae 35k 5l S Sl e oSliTe gl Y
ke o093 Le S5 55 sl 255 o day)) Jiie

$E329n o i 5| Sugly S Bl 4 jlaa 83 51 e Bl plgmiils 5 Slegdgs sunl 4 azg L AT
Dy e g 55 oSy 1] las e eladal laaSl ;5 Slegoge

1) oo lgtils J.L..‘l.dnl A3 ee mgh Dlegsga plal (olp Sl el Co d 4 dr g L inen
bl g Lo degs) Sl g oy aali 5 b 5l ald JLo ) dad e glo deys) slie 4 ) S B B 3 (cam) Djpe 4
oot Byae lamiils ol 3l e anle d adlel Ciglas Gl 4 VFAF/ATITY 2 LG S (sheos! S jpe 4 Slosen
ol S o] o e <) Sl al g oL
oot ol ik | K | S| e s

e &5 Eyoye | A3,

https://mapnagroup.com/about/research- . 1 ;5 Ls 05,5 Sulius 40 g plis €952 S j90 50
Bk 3l edly s il ) Coglas ol ) ISen 2 SYlaw 3439 O jae ) g dulad u?l,.fand-develg_oment[uic
Azl o oaSals aalet lilzadeh_K@mapnagroup.com e !

allose puol
S)9ld g rgh Cglae é“ /

A A AN VAN r T8 VEH VR A YA \ £ . et a1 r
TYARCAMANY-A LG YT VY RV * R YAQ/PTTA s 3 YAVARQT Q)N bt 42 (YYN S ,_;.».‘U'..L.)'._.. ...‘.x‘..__-,.',._,'_,.p-

1509001 | 15010015 | 15014001 | 15014051 | OHSAS 18001 |, isblgs__cﬂz‘ré'pft'-“] 1SO/TS 29001 russ-us -

i
.-'7 ey
|

infodmapnagroup.com Sy SNy Www.mapnagroup.com o autellul



o 0g 5 1P F wundi it Slegdge

o e Jas
2 sFsias iy g dlge mdige  |OF-T ssile Slegiga DYST iy 55 06 sla Ry,
J
Py
E; 6’;{’ fiad 63)#‘ B J"n Waeten i Arc-PVD s.':") “ MCrAlY Jh‘):..:'” J‘..“ s
J
s | =Pl Sl Sl sl g sl
) - -
eS T I g Sipie g olpe miige | b s3I b (Sl alane 4 YU Lo el
! J
S5
Poe 1 fganald (diga
: ke i igenals g . -
S el ey = | Seh gyl S lady) dialer oAy
g sl o : i by o
PR a-add L bi:.:') '.O.L-' 3
= in
A« gmenalS il
TR o i — ‘ .
A P’ P — Liomgd Aradd Sy Foman 9B g gos R
e pdigs 13
g b 3 I - . Wajyp o sl
S e b b, Ll g
o5
pole 1 igmacall (g
8 oeg\.'-‘ "dw oi”ﬁl‘ : : ]
s o SN L g ' sk . slizal b glojlu sbaas] 3 giluacatyn o Sysasl
o Sills pmdign 132
s aa) e Ey-as pys 3|
PR Aty lg b&-—d) ’_a.Lu 3
o
S
sl I e e 7 3eeaS
) . ,
o Po Sl i 13 gn (MLOPS) clles (glp ot 52590
J s i
DR aead Lo LA‘.-:J y 3
e
poks 1 Fganedll iy
o&t—‘ L"w u];m‘lr y A 2
il LS S Sea jl sl b cmaige S jlaa (53l Ay eead
o S i 1 e
S5 fad) TR

S aass L lacl, yly
B xf aucos




Lo 035 1P+ F sl st ke g g0

r=0er

PYE «Fgengall pmdipe
e g ]
Sl e G i
ot et b lades) ple g

¥

Sl b SiaSyn iile s damsy

sl
sl

pole < Fyeeall (g
pilis miige yiganals
Sl digs G i
e e l"-’-:') P
ook 5 5l

=N g (§ b Sl

o.f"'L"‘:")lS

S8 a)

PHE ¢ p gorralS (g
e
Solfe diga G eiips
oyt e b sl sl g
(i

Sy S pe 3 s s ) edlin

\)

kit S
JI:S" I.s.‘;,!

PHE P gt (s
ls e FgaalS
Sle i o3 e
et e b lacs, pll g
" e e

walgs o)) Gpl )Pl p dany

\Y

‘...L;.;)lf

6)5'”‘*“"1'

Pl «Fgmeall miipe
pile i fgealS
Sl (eiigs G e
e paasd b ladls, ule
o e

SIS S e wiatga idle g damys

\Y

PRIy

S5 fas)

Poe 1 gmonall (i
s (i Fyeals
Sl edign 13y i
i e bl play
'V xt pecaca

)'jL.' s L3, lov Sy Saas nea 3 solaz )

\¥

s

Sl

slail - g5l cwdige wolazsl

e e e

SN Ll g Jl 5l g sl o,

\0




Lo 095 1P F v sl Ole g0 90

sy
ol s s wiige \#
S5 1as ) 5
J..L.;.)Lf Jlj )5 ln'...'....._..... 3 Lﬂ)\ﬁ‘ 'L‘u",) “ A‘.ﬂJAA d.l-o&;—:.)
ol Bile (i A . W
S7531as) APQC sl oz >
o pidplis aige
L3 s S Pl Sy pae - L Sy g - S Su -
0‘;.5 T ). C—g,g.l.ou:.aj,fds)lbl‘_;,,hi ¥ v’ gants r 53 > : ) ) "
s e .15y MBAJ ; S0 rep e el
o €t o
: i s ol Sl 6 T L g —aols g 4SS ot
| ) feenslS i
Ol Anp 2 S g Lol alals 0 s jee Shass \4
S5 /al ) | &Sl Sk s el Sal)
mecal Silacs
s ol pole— Il o (g e 5 sqlserver g Net .y oty *
o : .
Sr5slas) F S S0 gh sladjeilo
=5 |
Y NP S = Jeanall wiige Sl o s Sl Y
S bt
BT S50 P LY 3 g 3 o) Aag e (598 23 slamoas gilodcades | YY
Sy ol esl 3 Eyan igs sl
i S 8 Sy AU Syl g G Sy (Pl g dalllan
d“" J - s < R .“ - a2 T
ol S8 Sy Sl - G Sy sy St a b el 55e 5 saddyl g5 Just VY
S5 as)
3
: ) L ot o sl S p S e Al an |
. - 8 =\ j“ ,-l °
iy S5 /as) i g sloolla!
L2 ECPIRRTH e D
atar: | % " & 4 sty oy s LCA y 25 o sl Sldllas | YO
S5 fas ) e
e r- ] Slallae L oy, <l barniers List s s ;) :
Wy P Cae SR v
OR anatisy e LOPA , HAZOPHAZIDSIL
el ; TS ,
ol  |HSE- ot maige-anlp | BOWTIE oG jl sl b 2l Sy Jos | VY
S5 el )
| S : gl Gy g JS S S ) S e el ke (g 2
ol | e e -6 sl =g
&35 S 9> (S o5 5
LS —dilaws ol an & 138l 5
Y o J . }45 * J )’ tr 1 . .
ol LCA ;) oge ¥l pp >0 VA

S5 /a2




Lo 09 5 1 Fo P aniid i sics o o

- o) yae =55 4 of 158 o 5
Sl —sipl open 4 8l p 5
i o Slazles (giladie ap 8l a5 > Y.
LAk 0 Fedoa oy 8 g e
- TORIRTH B
¥ J‘““‘*‘ ; J" Lnalf,,_.a 52 ad .o..\.? \.)‘f)f )l PR f}.:.;lga A\
- g i~y 3 ) R /
0K . b olfy s Sol | (29> Sl i G | T
2 2535 S pde S B gl anld dalals g
plio wdige Y
PMBOK 8 ..
pale = Fgmeall (g phed ik 9 JAS s odb s S a2 |
Ele digs = pyenelS 237 2jap (Sl
' &35 sals ulF 5ealS agle| Anomaly Detection in Industrial Control
o Yo
. SAS e ) | cledlel el 2l F Systems (CS)
2] et 5 | el eals 20F 5o uls pele|  Predictive Maintenance Using Data ks
o SASslas) | Sl oozl 2ol Mining Techniques
- e | gl esls I Seals asle| Cybersecurity Threatintelligence in »
o S5 o) SleMsl Sozal 1S o Industrial Environments
A R EC U P (PR SR K g JRRA L g Machine Leaming for Malware ks
b SA ) | Sledlel ol 215 Detection in Industrial loT Devices
g it 5 | sel5 sals JlE el p4le| Integration of Blockchain Technology i
i SASalas )l | Sledlbl el 1S in Data Mining for C ybersecurity
b kit 5 | sl sals ) f 5yl pyle| Behavioral Analysis for Insider Threat -
i S/ s | Sledbl ool 15 Detection in Industrial Environments
ol I el T el R P P pyas b gt jeslinl ]
oA . : .
* S5 as ) FymalS pole Pl ezl JKagisS)
el Future Gitsu gl l3l § opp bS] sloaias
) s sl R s
R ‘ e Sl Gsai 1 (515050 5 5591 2e> s SCADA | Y
,_;;.f)’.}..a)' e 6,,[3- ,,._.,AS
Ol 50 297 s
| e |- FaedlS -~ G i | 318 laprs POT 82 il gl sy, |
% S lal)) el (g ,5ld (R
B L T i A = :
ol = S8 s Slallas tf
S5 lals ) O yad
el S -
ol A plo iy S Pl Sy e oiypn S fo

.x.:.)l




Uso 095 1FF vl fisl Glogdgn

RO RS slacil obazdl o KAl Slalllas f7
S8 1as)
)
ol | A s - S T R e T fy
S0 fas )
L5 Soolo - ',—a“ .
. - S5 PR
ol - 37 saedls Llod 4 (syl5esle A
Sr531as ) a3ls pgle L
L3\
T vyt T i : .
ol - Sl - et e S5 sl g gl 5 2k A&
S5 e
L3\
- u" J - 2 - . " 2 - . -
ol ’ g =) = §t (g S st gilag g oo B+
S8 1as )
| e | iSRS 8 G
ol y , ) ' (ADMS) € oy diaiign glo &5 Sy poe o)
O ) Br S35
U™ ) g8 G Gy Statiga AS3 oy
S5 /as))
YT
ol |G e sl el | G anats S mhiange T sl sl | 0T
Sr53las)
L35
o) g {0
oA ) Jole & ol L Ol plone Syl Sl of
S5 ]as)
T
U')*'; ;,-_—..-'S aals ;',a 5 AS._‘.- E Lb)b.ﬂ P 84
S50 1a3 )
L s IT - e dlS ol o | S e leesls Sy pade gla 18l p As
) T ry
S5 /e Lol o) g e
i POl ol g S g s S Sl o
S as
: o3l pyle
e Ot S s ool 2 53 Saely i 9 Slas oo g ilo ke |
2 S5 /a5 et 1EC 5 it
14 1E 3 95 o elfy s gk Slagi (o
7 e
u‘* ’;S_” D S5 ' 3 (ReCOVer}’) JL;)L‘ (Smaanas 3'}9 ﬁ.—....;)li.l o4
) =
2 s Sy g4 2 4 ol s L
N+ “ 5 - : 3 Saeyy $aolfy s 3 (S p Wl S gilai 5.
.8 3~LIE%Y S RN
s ol :
ol o Slaisla  wiigs Sy ol g 1 slo ol OB S (gl A 7\

U hn?)




Lo 095 1 Fo F oundid st Ole g0 g0

S L ol yan S3lggigd slacal, gilusoly
St = : b FY
(T
olis s el jl aolieal b g3k 4210 plailr (5 A
- ’ : , \
ol | sl i les e | i s ATCGIS a0 Sles sl Sy SISy | FY
S fas) ,
S aass sla )il
G olnsoipn (1,38 105 9 38 ol 2l s dmslona
o oA W ) -l 30 o el SE R e TS ol B
e’ EA5 S8 lE G i P
VFD « Jate
. S ey, sl il sanS ey g e la el L Al
2 S5 8 M G i ) ) _ 70
o ) s yae sy 0ad
Ex g Oa S sl e el ek Jalge e 2
¥ mataned - ;
l 25 S8 lF G e | 5 sheuse Sl plawl g b jas IG5y ) PP
J
a ol s e KigS>
&5 | s~ S8 S Gt et | s : Py
kel lamgaiails bl o QW 5l 5590 4
i SN . 5 090 SN la etle o lallas gyl anns
P 15,98 Gyt (i
o B ¢ saal oy (6l 03l 30UT ;) molical b cilise slagals | #A
e sla sle i
LL”’a Jb.\.f R j‘
) Hardware in Loop (HIL) s 25, ),
=) SIS, G e :
5 Model In Loop 4 Software in Loop (SIL) | 74
S fas) S sl etla ) L
Y i o [ L P s e o
cs RIS i WSl i [V gh 3 a0 IS g N PN sl piie o g | Y
J
LS\ Il WSS pn
Y roiaed xS QIS gradags e o o
ol R S S (58 950 T g (s g 2 |V
,_;,.Sa..a...)l ..\.:J,..,...’L.J‘SJ,.JLY
5% =55 e o I I e e e e e e
- S
Soalisdg plss ! =i sla zal b stestizal b S oSl ol il
sl o155 sle s, ;o Active Ballance sbs oo
E; 555 S e i I¥3 vy
&)
L s gt it sl ratle (5,205L (sl 2 58
(7 o) o gt Sy Orte S oSN SV
cs R B R O A A5 5
SS9 1as)) e sla il
)5 _ et gl slp Do 5 Al )| oS gl S
£S5 i S iy oo Vo
S5/ e el
s SS9 O e oS syl 35 () g el B e v?




Lo 095 1F+F i st Sl gge

— e
o 4 ot
Eyose BT
< i L 9155 63l sl a3bs 5] par sl i A
; S0 lad ) A S 0T S S50 sla
Lo ls | s 21F 5 :
| e RS Sl i
e’ \ e Sl Sy pise 3 yas gn 3 p 8 YA
FEY I ESr A P ppoees
: pr L) G = Faeeal S a3 .
u"‘t"“)w Y " g S “‘r:““ L] u"L’ s Gt PR
I 2S5 las ) petlie Syias fss 5 5l e va
Sy e : : oY gazas &l
* | machine Leaming
Lo | ar L G- FeelS
2 B 4 o Flow Nozzle sls coull o Suple il pyag | A-
s (s,1P
s N | pp WG - Sl st plasle S aSi ol ol oplays! e
)| (s, 3,00 05 J3dx a5 aie
B s HRSG Cold/warmvhot start Salus sjle s
. & l-' ’ -, - y w
5 e Sa oy o on & Apros ;3 » ;L up& shutdown | Av
S5 1as ) Al el
HP bypass valve s sl
s SN | gl S G e | (e g L8 ) 93 Sas sla el Sl (o o
. S5 /4 Al p e (-APros Soalus il 42) 292150 4y o
e o LP drum s ol i 8>
o4 2 ) e’ g T s
5| el U SS G e : : ,
s % 1) 2 Sl aand) ole; 4 o HP/IP pegging jfestiz! | A¥
S fas Sl e
; 4 (Apros- _S.lys
filming forming amines L. g jlsolizl
LSS
T podman? . .
cs _ e i o YU LS el o (Fo55 0ai bk Slye & AD
N=EIES _
259
filming forming amines  _l.2 slge j oalizal
« A U
J - v .
s s @Yl A sla by 0 T893 e bk Sl & A¥
S5 lal) :
Ay
Buckling cloiow plal cqa 5\ o5 & 45
o=l Sl s HRSG slo )by 5 43, 5 & sl ! analysis 9
- O
4 2ol Sopls b Industrial package s bottom supported
PYTHON programming _z,, « boiler
Skea s
S SilSe cmiigs (¥ oS L) ol Slyges 25 Lo AA
S5 las )




oo g 5 1P canid il Olegdgo

)U,J,_sh&.ﬁ‘)iia_xu

e odas + (SAPY: -+ —as sbojle by Jdou
cr s ',_;) Ao lpee miige | 2S5 2l ol Sl 5 sl Jeadles | AR
(Ign sla
o5 s A mstes FHe y sl o slizl y Sl m 4o il |
) syl [ 5 jyadls 5o
Y
z5 e e iige S gama (5 gl Sty ek 5 Sl o 1)
5 e i s e |5 VSIS el a2 T
S ) S 2 g3 Shas Sl 5 05T L AEM
i et o G st B Sealid g 3l Py b GBa plom gy alaa |
S i) R
I ") AR g |2 Ty Jr St P G RS il
O b} . S-S pd 5 g4I 1 S
- ] I A 2 Pl sl ety g b SV gan 4il i
S5 /=) Sy Sl Slania y sidy Jyans
> oty TR T AT 3 +STAR-CCM 158l o5 5 Gl bt &
as ) CONVERGE
cs r:JU Sl Sl slejsn v
J
D s Al s Jae! Jolos 1535, Pl 4 j5iae (2l 8y, Pljk A
ol g yor Rl jslass 4
b s e amiin pal> 3,51 5 s L extension K o gas =
o B kS aslona g 5390 25
e N |y g ol hiels SlSe] & byre glamJanll i gy S3ge SlegBge |
S5 1as ) A S A e
Juail 4l 3 SilSa oly> g Lolog Son (o 2
S| S Sifee g dlge (miige load el akad 5 Suppanlp g Jol> | 100
e sla giee ;53,5 L Rene \FY LIl g
=, ) 5 O slgs miign S5 5 397 9e S P
e’ pbe V¥
o)l Sy (52 S,
=) & y Sl a3 e slao Ml (s 5 (550 20N Yoy
s 5 — 55 W S
s Wl Sy g Jelo aieaj 53 Jlar SLad i (myp g S| e




Lo oy ¥ 1FeF i gt Olego g0

(g o ol 5 s s, S

Caads '.'. - ; . =
sl Sl y Sl S g il gl Jas )
es : S ke 10
ol OIS olee miige S8 0 5 el S,
P N U S0 sy Jas Ul el Jae Sl g ) 2
s . S e \-#
— Ol olge puaiga
=) 3 . . _
C; 5 é:l—ofugf_-h uﬂ-l)l—- S 6LD.))'J.;L"....| s ¥ J.Lc &‘,..' Wt P \-Y
J
o) £ g S5 5 sl Bl 55l o g (om0
g N (e ¥ i : ‘<A
ed g b ol el by 3505, L 550l
ol S .
(2] s Pyl iiga ojle Mol g Lo 20l Jolowi g (o) 2 o g3l | V08
J
L3\ FDM _: i L 3 salicl
¥ puseend s » T A S G e ) 559 )
s ‘| S i A ’ . VY
et 330 5 5 oy, psy a1 Gy sla ey S5l
ol - . Bb) (Soolpm anatle 2lg> p pye Sl ()0
2] Sifee miga : ) 1)
) (05 3 (210 ,0b (slad 1 ou (lod wadyl Slga (5o
o5 o L (3 S oj3>  (FOM) o5 o ol oo oS o, s
| IS ety (sle 09 Sl
BOR Ly Ney & il (ke 250 pas (5 sakid Syt Lo
- 2 w0l S ) o S =S
le.ol | J S (paispe ) J u-’r"'- b)) r=tlo) a‘j L
) s
: s
oty o G i IS e pe ol Sl SV Lo g (g ¥
P
L S ZLD A P B S P LS o9, "
el o'"" J R P9 N ey AN 559 et § S S 1A
“""‘)l Ve
: ] . M
J
ks I :
Jl*a'.o\ ‘3 Q.LAJJ?:&‘ e = (J:..c I .J-_—a Jb_) e <Y \').,_‘.La u}l,b Slallles V\Y
dusd )
sl b""“ e
o EE L MBA - HR :
i . aa sla Sosll gan plan g ui a0 VYA
o, o o Salyma Sl ) 4y agd) JLI IS (5 len aal
= NS A O T O [Ty prex 2 pv v o ¢ o e BET
2. , ‘ O )0 S 2 SBaul S>> ¥ro
s las) I pgasd Jlajlm




Lao 0g 8 1Fo F udd il Sle g0 90

.5)254/4.5)

SiPl S pr iy

ol gl 0 DD

o5 s od $i s S gl aile (50l i gla S, Ll ¥
: S s di-SSe .
S5 1as) 2 0 pilia Wi Jalo Aiges
" ] R T e 39 25 ST (93 B 3 585 g Sledly s '¥
c X35 o ® e - ]
S5 e )| Oele 5 TN (g & S
o e Sy S oty o 4 Ay aaio 0je> 3 Ay e &Y
. : 97 03 :
S i) Sy ¥
L5 e [ S5 :
= el - e
&5 S AR Sk Bl & 4 sl (e g JLid anibone \yr
S5 /ad ) Ladlya
L35 e [ S5 -
sl A TN (g b Sretadh = «
2] a1t g Laiya I oy 1 op oS pd SOl ) Jolou \v¥
J
s 1S H‘{J“n&‘ e u”hgmw‘.&u&u;,)fr;ﬁ)uw,i
z5 ‘: s ‘ s _" ok a3 s (CcOntinuum damage mechanics) | v
Sl Laslya : !
N Gayy Slalad e
Y
zsS S fiey Slse S Sl el 5 5 oS \YF
4
o, s S 5N Sl P UT cs agm 5 Sl 2l glyal s (5510 40 e
. 6,‘5.) [as ) e k ER Slalad
& e wpais aalad S glp  Soes Slale plovl
e5 | w5 Lallga e  giipe - e it Fer BT
- g K jeb b Joe 30 5 plad )| S
S e gl jplane & Sealindgiy; Julod plond
o s Laslaa . SNy ) pd Sland g Uy, andad S gl Sl ‘v
- S Sl : e . .
Pl GBGL ;3 03 ly slag i Zlmed g () 919
il yad g VL jloma e3gime 35
et s '
zs 531as) Ladlgal SO  wiiye Sl jgos o jl Loy S| e (g5ldia \Y-.
S J
s 5 Ly 555 Sl g (Lo GlAalpiae Sondy ML sy, aallaa
T s Y i ™. = 5 Na ) ™
z5 53145 b gkl J =S o030 o5 58 ojll g el s ol (glajeica | AT
Salad 83 o |
S ) TS TR
< o L A ookl b (o 805, ge S5 Lolo oy i
g BNy RS Sl 2yl
T = 20 e o - )
53 el Ot S5 Sl ygige j3 3 Ses Ll &
o el ~ Sl g S ey § 2T golatdl g 8 ) ¥
o




Ueo 095 1 Fo F sl st Sl o g0

S5 las))

(53 ppde Sione Lowd o 2aias jgd 3, )05)

- — pp— - y— —
e 447 heax 435, Edye 3,
e T B Gl $59S g gok sl oy L el Vi

Y ; ; . '
) Sipl sl g aloy: o
i . Elre 2 gl i M (g Sl s,
. ) ¥ e ol ¥ pnon ! g GHI ¥ 295
ol se s s GHI ool 5351 Sos 0y 500 9 g
) S e )
237 g $badl bais sl 9ol v
. ‘;( - .
SV AT e o ) . .
; g Sl 7yl 62510 golatdl g (B )
‘ S I ) Sy 2SI : : ,
ol S5 % ) b a9 o ol o S 2l b s AL
S iy b g o
Voo M j) A o b
Py Sudxd gl
e Froi b gl iy i)l sleo S0y, 5 7l sl
o ):5”;| ! palis S g = Sy e | Sl m 285 e L) bolacul kds g da 4 | ITA
S J S o SO K
(Ol 5 )k Slania g o)k S5 05
=) S Sy ST L~ S sk ol
ol | Pl e Sy i = Sy e ' S
SFSa/as )| oy Sle
il P SR ) S e sl e 2l
ol el s Sy e — Sy e . . \E.
S5 las ) (Olp! 15 hL Slasie g b s =S50 SJls
) Slas S 0 eyian Sge o 2F e sl S, s
ol e AR
S /as)) sl pilie Sy i Al
Pl 3553 Al pr (jlasly JSal, g s Sl VEY
e Gl ailin Sy ppde — Sy e -
g SrSalas) e % (Real-Time Feedback) ,eos 53 Slas
L s Employee) LS IS v e >l cla [Sal
A o . : PIOYECE) 20 8 it 2 &2/ B,
S5 as)) (Wellbeing
S :
'5):5" /.L:o)l
L) G /SGSa /55 9 S _ _ R
=, s S 0555 i ()il )3 Fran et l edlai VEA
ol Obf Fyan rgp <)l N
S5 e L
(esle
(.f"u)ls P 2 < e 4 *;
ol ' SeiSal sy gt Bl 5 ik iy SR, )
Sy
' Pl Jea o pae GBS Ly Sl o S S \EY
o' Sre , e
2| J= 3 JUg (e
L, 0%8 3 S i (§ jlwidiads
r J & ),ﬁ -)t 6) ’.
ol Fyan Siah [plie i 1¥A




PN . 5 A At we T N
bao 09 1P F i ot Ole g0 g0
r—r— e — ~
G ‘ R E i&; Ersse i,
VT .
Q'}“; e aj,ﬂ ;.J_ﬁ.kaf&ﬁt.—o J‘“w o),)! Ca_o_ﬂ_.)u 5 \’ﬁ’}io.k..g' Y ¥4
O abie?)

% . g G B gk glaajyp Sl Sy i v
o oy | 0900 e [Bals (i ;
S el (g.:.ibji Sl da Jaall i fp i o v S))

o LI ol i 4z P edap Supde )l S e

o 03955 AR T EIC ot
S5 las) 2 GF 3 i ol e 1)
fl&-:o)lf S
o | MBA gplee i basl B gl ) \ax
S5 fas)
L s DBAMBA. =, ,+
5 58 (R & b Shallas \ar
aud) ) e 2
= F
ey
: J...L.L)lf DBA‘ MBAA L: - ca_'..:..o .
ol T, \ S e & o S e 182
S5 las) e
= | DBAc MBA.L 4 &l
S Jladi 63 S e \oF
o , x } OIS i
753143 S e
| 25 | DBA: MBA.L 5 sl s
ol . " Wy e e \ay
RI= LI S e
P i o> g 3y Sl Sd by (b
% s | o, -Gy aqe | PV.Diesel Generator. BESS , Jais &85, o
o A A
S50 /ad ) (ans) P Ay, sl i Sule, o L adad LB L
S Gy )Pl gl ol S 4 Jae S
o | o8 S e aige | 4 )5 FACTS Slygen jleolizal ) 5 g aalllas in
o N X 4 h oy
O ) (S98 Sy 25N S g3 SMae gla fall sl 5 55 i b Ol G0
iy b Syl AlE LGy e | D 0 98T 2l Ol eslina )y g dallas 7
) ] ‘ : 4 )
v O ) (& )38 Sy 2501 Oy kS e el b dgagy S L S8
BESS. Diesel &\ oasli-as o aslin
s P SN L3 Sya8 ol S - G g L an ool e 5 b b s5leacaiyn o GEnerator i
I satiias) Caisiaic) sl 3 3y solis i Sule) Bam b Slaisle K
Loe b5 plazsles o Slalllas 390 a5 52 5170 29




W

' Yol i
*WD Gy
gl gl 55l S e
O | e | s el Rl | Cugddl s 4 e day sln g8 slas el | VY
g S e o e
e T
s ) daordl (5 P s - it S
: 3§ S jlane bad w0 Sl slasy (4 ol
U Sy Syl s LIS L ; 2 - 54 _’)f \FY
. ) L. rw‘f uy,.a.’u JN.J&-—’.J o’t...a‘)
o miipe [ SOllgn
Bap ouial Sl
: wed ol g, 25 30 g g Sl S g sl
Sl cim | TEAE P hsis. M i \#f
Sule Sl Sk SIS
s
ol w S ACC Jaib g S50 55 il u ol > 5o 4 | VFD
J
s s
ol N SLlse 1 e o asges CFD (g5le 4 \F§
e,
- A '; - .
et il P B g .
s ‘rd‘——l)u i ) ) JL‘.I-';—-PHVDC&JJOJU_JJ?LZ:’@)‘#
O dﬁg“"“‘ﬁ"’"‘)”du \FY
Py o5 5 4 ) G S
EARTIE SR ¢ TN K
- - ' - .
et P 2 s
y u..-l.:.,\f 4 ‘; ¢ ~‘:‘ GbM)JFAC‘rS Q‘,J‘,‘Mh:—o"_},'ﬁ:"r)’
O ; 4 Ay e | Oy00 sl 2 : \FA
s las) | T T T T Jus y &5
S8 Sy 2SI Al
Ty |
o\ RSN Soig 2SN sloo el 5 2 \#4
S i)
ol Sy A S A glas g b ot g S W
S5 el )
YT rogl e
ol Pl s lans y I S S Pyl Il S WA
S5alas )
] :
ol s oga e O3l Glj &yt Sl 02 e sl \YY
S )
Lals
I [T 53y L 53k o5y 3 000 olSsls WY
S5 lad )
")U‘J 6;53 L U.,S,:Ji,...l.f,,_..&,_.s.;‘j.u E',in:_n‘ \VE
o B3 L O PRSI [ (gt - PCU S P L

(gt ol Jou >)ho)




Wy g we T

(5. K r?":'r't.u!“- S =

< N - e
.L“."5 - ¥ 1..’ .c.'J

Ak T i -W .F_A% 1
S TN P VY ety SRS S )

e &
-3

e | = [ 100 315 e s o i 50 ol |
i oyt 20 o
Sl
% asesed ¢
zs ; ) SNl (5 ald iaslie  miige snaddy sl laile 0 Joous Jeou 'Yy
S 1as )
. & B - - o 23 .
2y ol S = Sy 25 Sl b 25 a5 (S L, ) s & Wil
| sS50/as) DS  Soolp
s S
E; J,‘—S~~S.:;,"S.“ DS 2,85 Hyamila MF Sy c‘,ﬁc.’..ul 'va
S5 las )
il gl e o g gobadl ojem 3 G100 5 gian 2ga [ VA
s S 3505,k 25 5 L0 b Ll gjlas LS
VU miger?
s 55550as) ol e N Fisha by eremnmsS L) Ly sop | YA
? alass sla g5l 2l
Pl
Sr53/a%)
<
el _
rs plie pwdige PEN sy aaliy 3 saan Sea 3l sl \AY
SS9 lal)
I
s HR Z Jos b alye sla S, AY
S0l
Py
s IT/slbe el pilin 53l iz VA
G5 las )
. b K
e W IT sl il palia 5 (5 j9ma 3> \AF
753145
u‘"l"":')w
s ek S a5ty \AY
SSelas))
5,
e : HR o (T3 foa s Fagmp VAA
S5 las)
=
5 HR wax elaal bla b )8 Ll s Sy, VA4
S5l )
. h K
5 B 7 HR HRBP 14
YT
e5 HR Shyed b oS 5 S ')
S5 fas )|




Lo 095 1 FoF sl st Slegdgo

| il = Fr) E
:' v :—a"\):.fr ‘_‘lc:"‘é"'.‘;ﬂ._'.e:'. 1" '_.--'-ni'—j'f ".'. P
S PRI & FIV. 3 570 Jiab )y g ol 053 7] o
s ol
u‘“l"—“)lf T i ) A2k i
<)) 531 ol o)) pmdiga G p (i iy $ayllad ) gt e Al day 1Ay
S Faad 3
T ET U P PSR Y PANS S L e o
1) s las ) o g el pl) 0 py pdas 2alS g SLAW )| floe '4¥
J
[25 | ol | o) i oSl i | 298 2 S5 > Sl e b Sl Sl S
S| S as) oo yo B
1 I | o i S i | sl e sl Oy sl oy ST (Sles Lo Y
) -
S5 [ ol b g 95>
L s I, 10 o0 glag= I3l a5 ¢l ot ¢ lane
- » S ~ s 2l
50 ‘ )‘ B i AR i I o gl P""“"’)J"f-f‘d}‘ J S \ay
S fas ) gy lad sl
3\ 3led b, g led ause 5 &1y CFD gjlua s
sy % ,: ' s : P2l Sbz gl iy Moo gl S |
Sy as, 3 il
e E (1 4> Eaas s 4l Application .y
Sy FaeealS g _ _ 144
S5 e g Mad o > S
I oA ol
ik Sle g Al A e M Seals Joloo Y¥e
Bl B el
Lo | Sl
¥ ciand C oo, ol ool pcone o
es ygegs) a5y S Joe S35l Y-
Sy 1al) Sy g S
| =8 e | Sl | aye Sl acgars g g jlge 63,,‘]0_,.,51.‘..’-& ‘i
g | sS30s) LS. -3 38175 )8y
e § i 3 Anlan (ot 2D (55008 5 inel S Slp
(g
(] 253 /ad ) St VPV 30 s8i9e 53459 sled om0 4 YA
S am i
: ol ik P 3 fse sla gl lls s MPFY -
i U sige 00 S @i ildiie 5 o idalllas
] "’; ” ‘ Sls Sheadl, Sl oy 3, Sl )y VPV MPRY. | YF
Sl
? PRCEL G € APt
- g Sk a2l (555305 3 Sipe! S slp
o i SolSa el VPV MPFY - s e 3 Gt b | Y22
S5
A 3172 2 ige ol
L s dinge ot 2D (5559, 9 S8l N 81
s et S St e gy =21 $500)° 9 S0 )° S'7 .5

S50 [l

\FV MPFY - 33 s999e 2 3l




Lao 09 5 1 ¥ F ul il Slegoge

s\ Sl o e 2D (555005 8 5040 L )
5 LI Sl ) F=USnnR 28 ) r Y.y
S5 1as) VPV MPPY - e 50y, asgame oo Dol
et Sl dend e 2D (55595 9 Sl 5 slp
e ’ = : L
cr S Solse e 3 95pess Jot ) degama lga (geil 28 @m | VA
J 2
A gl pledd, e
et o9 Sl e (o 20D (555005 3 el 5 12
S5 las)
Sy
At s g aallias (onti 20 (555005 3 Si90l S 51
)
3] e RS Sl Lo 3 VWV MPPY - 1500 j9ise 5,80y oo 550 | YV
S J "
sFse Sl pabla 3 Al falS sl ol 5
S geas dallas (e 20D 5555,5 5 Sipel 5 sy
Ll s )| gl , g VWV MP#PY » 540 glila )
C; T ma Sl 17 means? "\.f"-))“’. rr s J -
S las) A g e oS AR aals el s 4
Sk ) 50l
7 s 25 72 (55555 3 gl S sl
e e ad N s VPV MP?Y - j5ge sla iV plys (53, 035 o "\
& '--s))’l -y . A
s/ /e Sy degara (b g ol slp wpllas plys Slolis
T 3 Sk s (i 2l (555,85 5 )50 U S
R T &5yl Sl \#V 55« Connecting rod _S=s 3, Jbs | VAT
=Salas )l :
i 2 ,leﬂom,MPF\-
e 3 Sl dend (ot 2D (55505 5 S0l I sl
] A S 580t SIS \#V MP#\ - 54« Crankshaft - s, Ll | YVF
S5 [ad)) 4
ol S o Syt
it
s SIS S5 by Soelind s fpmedd Yo
Sy fas )l
e o FN L | 3085 SilSs wage | LEMDFTD Jpo j5ige oanS s pi gl age 7
o' ; - e
S5 193] B e oty slags st i esla
e 79 SiSS L sans el palan Pl 5 b
RUTE Sy s vI¥
ey Siyals
Ll Wi CJPIRP- PR G5 S P L3 | P SR S e
T e FPRS o T L ol Cad ¥ o
ol SIS e ] G e i Y\A
S50 ) P




Ueo 095 1P+ F vl sl Olego g0

s

. 'l}!

)
e (51 itge | G (LOBMNG) plics 05 5 B g, Sl 0
Ay g ool LT SO EMDrs¥a I3 jei9e Slalad o3l o
S by i > Soatgn G y Dhyeas
) .
ol 53155 ) S etle iy E3 3 g Lt Cizila egime hgn stz | YY-
J . < -
(o FiS39> gla)lad 5 LagdgasS]
By AL e (e 2 Tad YY)
O b Py SEyy k) BNl L
el
RS ; Sl pwidige Large Scale AM YYY
S5 fas )
a5 -l L - ~
S ARG Alin AM rry
S [as) Sl iy
SR
o S5 3 WAAM 5i9)s5 anny YYf
Sl J S -olga
dige ~ Sl i
ol S50 b~ S5l 2 ~olas Sl Syl Ay Yva
N e
e | 6T | Sl 1S Slge iy b Kool il 3le YY$
|4 g Lo (gunti S ymaniti (Slge | it YYY
o ) (¥ e, o 225 Cyrandii (St ) i
J
Lt s
f J a l-al » 2 . . -
S e sl mdiga il cle feail g b Sy slas el YYA
J
- ‘)U - Kl - . . A "".
ol ! Pyl p i SEyae gt
d‘,’.f.\ las )
L5
ol ; S G S5 e Sipl Spae Sl g AR
6’:5.) o)
L5
o), : : e a
ol | S S S [ Sy S S, YYY
0 )
3 ice (ERD rer
o\ Sl s Energy Recovery Device ( )
,_;,;SJ l.&.b)'
s S ;
ol e MBA’&.‘,L‘ s T e Yre

S0 lal)




