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They are equipped with one blower per flue wall.Supply of regulated amount of air
is ensured by varying the mofor fan speed.

Cools the anode at a fasfer rate. They are also equipped with one blower per flue
2nd cooler Anode wall. The use of several small blowers instead of  single bigger one has helped to e
reduce the noise level significantly in the fumace.

1st cooler Anode
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5", There are five 55 phases and translated as "sort’,"se in order”,"shine","standardize", and st A 150 Al 505D 5 e g i o REt e et
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ACD Reduction In some smelters, ACD referred fo *Anode Current Distibution” A 2 iy A S S 03 0 o A S e e )
Anode Cathode Distance (ACD) or Anode Metal Distance (AMD). An abbreviafion
used for the infer-electrode separation or Interpolar distance.
Anodes in a reduction cell are immerged info the bath fo a level that kept a oty (ol il 3 190y iy ol ) 3531 L 80 b el Akl i i)
distance of 4 fo 5 Cm away from bath metal inferface. This distance called “ACD or AL S5 S b ) ind sy il 35391 £16 o lad) < 551 o e AMD JACD {,_»_\
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ACD or AMD Reduction which means higher heat will be generated in fhe cell (Higher cell energy iy 38 T 318 o g ot e ST A b VD D o
and wise versa. In this zone 4 - 5 Cm, electro-chemical reaction fo el IS ) el el Ll 5 Sk L g S AL S
produce Al mefal takes place. Therefore, ACD/AMC is very important cell confrol ki Ty Al 8 420 g 431 8 i) ARl 0 Dokl 150 ey S0 |
parameter which influences the overall heat input to the cell and well confrolled by Y1 A L8] e JS el Sl asal it sl

cell micro and watched carefully during cell operation by operators.

Bath composifion with excess AIF3 [Aluminium Fluoride) having molar ratio of NaF fo 3 R 3 5 D S 5P el e e

Acid bath Reduction A3 less than 30 rhe s ey 3358 50
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An air compressor s o device that converts power (using an electric mofor, diesel or
gasoline engine, et info potenial energy stored in pressurized aif (.., compressed i e sl S e S 4 I 5 o 30 RS e S 50ind) LT g S
air). By one of several methods, an air compressor forces more and more airinto a 85 0o D s g o1 B 4 G s 33255 A o o A S o oY o530
storage fank. increasing fhe pressure. When fank pressure reachesifs upper it fhe el 8 LIy 5 3 I B oy U e G ) iyl i
Power air compressor shuts off. The compressed ir, then, s held in the fank uniil called info 30 s R /B |y A1 A5 S g XL . ) ] A 45 8 e e Al 52 8 i LN S0
use. The energy confained in fhe compressed air can be used for a variety of (el 550023 1 B g B e 610U e e iyl
applications, ufilzing the kinetic energy of fhe air as it s released and the fank TS 4. Al gt b b ol ikt e o o Y1 i) Al
depressurizes. When fank pressure reachesifs lower limi, fhe air compressor furns on 2 ] . 53Uy 0 4 5 e 3 S 21 s g e i 5 S
again and re-pressurizes fhe fank. Reduction Pot line is the major consummer of PTA G2

commpressed air using for metal tapping , alumina feeding , PTA crane ., ..ect.

The air permeability specific surface of a powder material is a single-parameter
Air Permeability Lab/Anode measurement of the fineness of the powder. The specific surface is derived from the LR
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resistance to flow of air (or some ofher gas) hrough o porous bed of the powder.
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Is the crystallographic stable form of alumina which is formed during calcination 1250y L e o 85y 25 e
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Itis a removaible device builtinto the cell superstructure> Point feeder s pre
automatically operated. Automatic center ‘Break- and- Feed' system used to add
Aluminum info the electrolyte/path. In 4, the cells are equipped with 5 point
feeders. Breaking is consisfing of punching small holes in the crust at 5 posifions o
Alumina feeder Reduction bons the center line by single piecing road/steel beam with around 10 cm diameter A i
mounted ot High end of a fast-acfing pneumaic pressurized air cylinders.
Simultaneously/subsequently adds ypically 1 kg of aluminum for each dump info
each hole hrough a final hangs and a Hached fo below aluminum hopper. This
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micro. Cell Resistance is related to alumina concenfration in the bath and/or sl
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Alarge chemical plant in which Bauxite is converted into Aluming or Aluminium

Reduction fo Raw | oxide (AI203) using Bayer Process. In fhis process, The Bauxite s dissolved in hot
Material caustic soda [NaOH) at 150-250 C and the impurities are separated as “Red Mud"” or

“Bausite residue” .The Alumina s precipitated and filtered then calcined af 1200 C.

Alumina Refinery Plant
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Alurmina Solubiity:

Alumina Solubility Reduction Max % of Alumina (ore) that can remain in the bath melt without making muck sl e g5 e g S B 1 5 9 U8 il s B iy 3 e 91 15 508 G ) a0
A i sengioryld point s e e propery defined asthe stress at which a material s 8 350 5 i 0 L 52058y ) 5 oSl e il 8

Aluminium ( Al )Yield Lab beg rior to the yield pe and will e 9k 58 g |l mr 82 e (B Lk 52058 a1 i e S Y

Strength retur to its origina shape when the applied sress is removed. Once the yield point s passed, some gaiin el S Gl ol gl il e 120 a5 e S i 2 1 801 g gl any 42
fraction of the deformation will be permanent and non-reversible. e 0 il ) ot 6 b 53 8 s ] 5

The ferm Aluminium Alloy is used fo describe super purity or commercil purity
Aluminium to which metallic addifions were made. The additions, which are called
Aluminium Alloy Cast house alloying elements, are made fo impar certain properties such as an increase in pasinsl i
mecharnical properties. The most important alloying elements for Aluminium include;
magnesium, copper, silicon, manganese, and e
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Aluminium Fluoride is an imporlant component of the elecrolyte in Hall-Heroult
Reduction/raw | process. It either produced from the mineral fluorspar or as a by-product of the

material phosphote ferilizer industry. The AIF, content in SA reduction Cellsis maintained at 10-12 %
a5 an excess Aluminium fluoride in the bath
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Aluminium Fluoride (AIF,)

The systematic collection of used Aluminium products or scrap for re-processing info
Aluminium Recycling Casthouse |useful producs. Using recycled mefal saves up fo 95 % of fhe energy required fo N g o)
produce primary Aluminium.
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Inine malien oluminum area, s ighy impariant o ensure ho no mafsture wil
come info contact with metal. Such requirements have lead fo pre-hea

Aluminium Scrap pre- Cast House alominium scop n e pre-nealig fumace fof s dying ofsold lomrium before
heating furnace itis charged into the cast house meling fumaces. The preheating temperature is
around 100 C 1o make sure fhat ail moisture is evaporated and sofid aluminium
scrapis totally dry before charging into holding fumace:
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Aluminium Semi-Finished These are fhe products of a fabricafing plant (Sheet, Coll foll, extrusions, or forgings] st Al e 1 5855 p = @ o

Products Coast house #hat are used by other plants o produce finished products e L2 pgia B i o A,J..u,d,m, __.m?,..‘;m S e Al chelidt
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electronics) (US: ‘analog’) A description of a confinuously variable signal o a circuit i

Analogue " or device designed fo handle such signals. The opposile s "discrefe” or gt Analogue Canla

Anale of repose LAB Anale of the cone formed by a pile of parficulate solid. e g 5 3 i IS0 el ey e o 3 81 e g
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The carbon mass connected o the positive side of the power supply and used for
the elector-Chemical removal of oxide ions and ifself being consumet

The posifive electrode in the cell made from a mixture of pefroleum coke aggregate
and coal far pitch binder moulded info blocks of around one fon weight and then
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Anode Anode Plant |0l L seperato onode baking fumace af abou! 1200 degrae. An Aluminium o b2 s e o SIS e L0 et e e
rod with an iron yoke and stubs is cast info stub holes in the top of the anode block LTI s
: ; ° fop o : i o i 025 e 1%
1o support the anode and fo conduct fhe electrical current fo the carbon surface. e uuw, W”g‘ ey
TR )
The carbon mass connected fo the more posifive side of the power supply and used [ -
Anode Reduction/Anode |ior ihe electro-chemical removal of oxide ions e s sashssceshel dondhee - fsahnte
A term used to describe the controlled heafing up of the green anode in a gradual il e 155 Ay iy A i b 2 DYl gl
and slow rate. Followed by the cooking (fiiing) at 1200 C and finally slow cooling g Sl e A S Ol e e v
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down to room temperature. Baking process is aimed at coking the binder phase and 20y oy e e Y () G S5 s e Cings g 5l
Anode Baking Anode Plant cause structural changes of anode to improve the mechanical strength, e\ecmca\ 2 ol e P
8 50 Al i 3 350 S o 8y 55188 5 s 51 K5 g
conductivity and thermal shock resistance of the anodes before using th e
reduction cell. The baking process is carred out af gas fired baking Tomace i i for Len 15 om0 A1 A ey 581 e 058
around 15 days
Anode bakina loss Anode Plant Loss of anode mass due to bakina. e )l Aalad 5 igad) e 384335 e o 5 25Y) 38 4
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auxiiary anode beam which s posifioned by the PTA crane on fop of the. A 5 Sl 3 s (PTA) iy g iy 21 J._\.«u e g e 01 Koy e )
supersiructure of live cell. It is pneumatically operated, and all anodes are secured 55 0 5 e el s Rl 8 503 1) e sy i s s gl o s g 58 e Anid |
and held in posifion by this equipment.The path of electicity (current) from anode e gh) em b 38540 551 A s e )y sy 4,)&.;\ o el 58 5 o e
Anode Beam Raising beam to anode rod/stem d via anode The beam S e 51 i i g 5 s AT 5 0 S 581 St 5,80
raising operation will start by making sure opfimum amount of alumina is fed info the e fox e s 3 a,v Wesghy )a,« a,«w R 1 IS om0y 535851 (i g S o Lan 3320 e 3
Machine & Anode Beam Reduction | .16 avoia any anode sffect during beam raising operation. Then all e clams Lasasibatntsey i 1 A S 55 80 ) S S S 2 ke
alsing operation. are unscrewed so that they are disconnected from the anode beam. The free el ) e o3 581 400
anode beamis raised 1o ifs upper-most posifion keeping some allawance distance e 20 B g 615 550 ) 5 ol 581 Gl e S 0 12l e g5
for fravel anode beam upward in case of higher cell vallage needed. The anode el 1520k e ) 0 eV S g sl 5 A s Lk 13 T
stems/rods are re-clamped and fhe the machine is removed from the cell 51 B e o K5 Rl g BRI o) ikl 3551 ey L5 13581 gl
supershuctre. TPTAY i ey Al 5l S (0 Sl 4
1) When an anode carbon from . o
Anode Bum off Reduction/Anode |97 S'oPsinto ine molien o, 4 o the electralyic infer Saomaagi S i o 5 o e 1
) The rate at which fhe carbon anode is consumed af fhe electrolytic inferface. ) e St b b e Joe o
s 0 08 59 Gl 300 35 51 s Bl e 3581 e 0 ) 501 il U
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The residual anode carbon when the pre-baked anode electrode has reached the. ~ Gl a3 ISy 51 e o 8 i 815 e 31 Dl 8 s 8
)
Anode Butts AnodePlant o ofifs fe in the cell and has been removed s S B it e b ik Sl 1 IS ol i N1 ) s 5 ) o 8 e w
A term used fo describe fhe act of removing spent/used anode (butt) and replaced
it with new pre-baked fresh anode. Each anode in a cell to be replaced after 25 0Ly 2523 JS ams 2 01 i 5 2w Al Al g (2591 Slie) ellgid 3
around 23 10 25 days. In @ cell of 40 anodes, ey are replaced one at a fime at 32 e S S L N SR S
Anode changing/setting Reduction hours inferval in a sequence known as “anode changing patter”. Anode 3 A it )
sefiing/changing s caried out using a sophisticated crane called “PTA” crane i.e o ) "0 A S (3 5) ) 55l i
pot tending assembly. (PTA) "l
Itis a piece of metallic plate made of three layers of three different metals :
| Aluminium , Titanium and Iron ) . 13 mm thick Aluminium explosion welded to 38 mm
thick steel Iron with 1.5 mm thick Titanium interiayer between Aluminium and steel ke L A e A A
Anode Clad ( Tri- clad: Reduction/anode |The multi-layer plate is created with a single detonation . The clad used in ) Ray QPuv Gl A 2l Al il
ALTi,Fe) Plant Aluminium smelters Rodding shop as a fransition joint to bond / weld Aluminium stem oAb Ay A e 38 A8y 3all e 5
/Rod folron Yoke in Anode / Yoke assembly. Therefore , anode clad acts as a bond el lans 1y O b Sl S (il S 50 g |
between fwo metals that cannot be welded by conventional means ( Aluminium
Rod & Iron Yoke ).
Anode Clamp Anode Plant The for connectina the anode assemblv fo the anode rina bus. Jasall 3531 s DY 5 s g0 A e ik pal s e (il il i) 3 g1 Sl Ay o 3131 g
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anode effect Redu and rapid increase in cell voltage from normal cell voltage 4-5 V fo 10-30 V within s B L85 i 52y i LA 4 30— 10 Y 5 5 — 4 ks e S AT T Sl
very shor fime in seconds. ")
ANODE EFFECT
Anode Effect " i The event that occurs when the electrolyte in an electrolyfic cell becomes depleted e
Reductfion/Environm N " e Line e g B e i Y 5 0 s B 03 Ui g1 ik NS el e 5 Al 5] Biia g
(salety in ont in alumina, causing cell voltage fo increase several fold. Anode effect volt age may Py B A B I T A P

Reduction : Al definition)

range
from 8 fo 100 Volis DC.

Flexible connection between anode rod and beam. Normally used during cell
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Anode flexible Reduction ade of Aluminium ] A 8Ll i
f::::‘i"’;k & Anode Reduction A device foraise anode position & electiical motor fo raise anode beam. 2931 51l g e 0 Y1 g g€ g e 2
The metal pin which makes electrical confact with the anode carbon mass, fixed o 3 2o i 5 D 5 02 3591 g e s IS5 i S % 503 i £ |
Anode Pin Anode Plant | ith an iron casting in Rodding shop S 5 )l o S0 ) i3 0 S o S s Bl S35
the procedure whereby the height of a new anode is adjusted so hat s lower . b 51 S s i 580 oty i )
" < o ° v . SUTFHERISE s
anode refrencing Reduction srface wil b o sl height eplacing @ pre boked anode but v new 53 G e o qu e mzw s
Arectangulor or square Aluminium rod which is used fo connect the anode carbon . A ot 3 3 s o s S 0 ) i 2 2 e e
Anode Rod / stem Anode Plant |, ihe anode ring bus bar. 8 ol 21 8 g g ) Sl il
Is the amount set by the Anode Set logic according fo a Table. The anode sef adder o s i N i G sy e Sl e
Anode Set Adder Reduction /IT)  is Zeroed at the end of the 4th hour since the anode is set, unless the Table contains g o A ity | _Y“*\ P "*J)M Eern Y‘“‘**“ o :." e v’;J Y L‘ jf‘ S S|
@ null value prior o the lost stage. o o A e o e Shele g0 S
o) e ol ot 0ol g3 s ity om0 e 391 o8 2
. Green anodes are stacked in the pits and the gaps are packed with granular coke L s 5%
Anode Shrinkage Anode Plant 1o ensure 3 st Al Ay G A 3ay 4535 30 o 3o 25831 Gl
The metal pin made of steel which makes electrical confact with fhe anode carbon e . | Sty 31l e L
Anode stub Anode Tt L vaally o st om coutme 2531/ 0 i 53 el s R 350 A K1 e i s OS2 e S
Anode Yoke Anode Metol T-bat for mulfple stub assembly. e ST i L e
Antharacite Coal Anode Plant [ dense ond hord coalused nmanufaciuing cathode blocks for Aluminium ) ol gl 5D ALan Y (3559 ) ) lm oy e S 55 ol i o
AREA EFFECT
Area Effect Apossible hazard i from with large base areas L i S e g 1581 o T e T
satety i Reduction on the insulafing floor of o Potroom. Large groups of anodes in confact with each e 50 ke . 1 o5 1
Recucton: A1 defnition) oiher coui rovids many parallel esfons pats o ground esfng n o e e
f the worker an energized pot.
The impiication s ihat fhe costs and benefifs can be weighed by the employer, and oy e —
As Low As Reasonably s where risks (in ferms of likelihood and severity) are assessed as being insignificant e gy o IRy Son e *“;‘w‘ i e :mi‘ S “)‘; et
Practicable (ALARP) when compared fo the expense, inconvenience and pracficality of eliminafing e e b o e bt JVM o]
them, the employeris af liberty fo run the risk. i3
Safety The act of he extent of compliance with ] Rl S e S ) el Y 5 e i
(i) s e ) ST e s i iy ] 3 20 ~d»«-.» ASTM
ASTM isan that develops and (onfiah) e \ -
publishes voluntary consensus technical standards for a wide range of materials, s U 0 L“j’:{‘“‘ Aty -‘**“‘"“*;“‘ o e 55 Tk:; e "“‘“" :
produc. syslens, and senvice, Sore 12575 ASTM voluntory consensussondors o el e 12T oyt e el
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e sociefY General/Raw | anmyivaria. about 5 mi (5.0 k) norinwes! o Priasipho. 35 ol 1 gl BS1 (1901): IEC (1906)« DIN sfet e ot ANOR ‘(’1 et
or testing materlals) material ASTM, founded in 1898 as fhe American Saciety of the Infemational Association for )
Tesfing and Materials, predates ofher standards organizafions such as fhe BSI (1901),
EC (1906). DIN (1917), ANSI (1918), APNOR (192€), and 15O (1947)
D D 3 o] 8 e o Bl e o il 30
e s g )
o ,mu;n).u\Ju,,.,_w,mmmmuf,mw)Hrmww\,&u\
Atack el Reduction iron can be either bars. is the main b BT W W I P S g
reason for cutting acell out a certain level of e. hrryramiae
EMESEINIG
o Reduction / Lab / | Tnis s @ measure of the siengih of fhe grains of Alumina fo wifhsiand mechnical i 5 Chonn G S5 3 e i3 1 Dl 5 e Y1 Sl g 88 e 0 e
Aftition Index Raw material) | handing and fransport without beina crushed into finer parficles. S Sl s s |
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hether th S0 A i Sl ) 25 S 8 S 3 s M i
effeciively and are suifable for achieving he organization's policy and objecives. s S e Sl S iRt el A
Automatic avenchina Reduction Computer kil of anode effect it b 0 D 5 T A g S e i e ]
isthe use of systems for Ll iy ) G i i 55 ] a3 0
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The B.ET surface area is named affer Braun Auer . Emmeft and Teller who developed (245 ol ) e 1 L
atechnique fo calculate surface area of particles. I is an important property of bl o STl | £ ) GTC S iy i o M [T ORI T PR
B.ET surface area LAB P inshaduraheer

alumina for dry scrubbing (GTC) s itreflects the ability of alumina fo adsorb and
react with gaseous cell emissions .
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The counter-electromofive force (abbreviated counter EMF, or CEMF). also known
as the back electromotive force, is the voliage., or electromolive force, that pushes
against the current which induces it. CEMF is the voltage drop in an altemating
current (AC) circuit caused by magnefic induct. For example, he voltage drop
across an inductoris due fo the induced magnefic field inside the coil. The voltage's

S50 pady i png S (CEMF 51 Counter EMF) s sl seaiin (umal) ssind) sk S il
A e S T IR 7 e T

ey
. polarity is af every moment he reverse of fhe input voliage. et b e oy 55 ) A S S
:z:;:{ :'::’(C:“)‘k Flectro The ferm back force, or just back-EMF, is most commonly used fo refer i e o e s e e, ; o o]
o the voliage fhat occurs in electric motors where there is elafive mofion between . bl ) s Lo g L o
the. srmuh;re o!Fthe :o?cr‘or\d :’:e mﬁgr\eﬂc field frlom 'h‘e’ rr;zmrs field :’nc,gr‘vzts. or Al D S o 55 S Sl gy S m“k EME) ,i_jﬁ)’ﬂ Py
windings. From Faraday's law, fhe voltage is proporfional fo fhe magnefic field, S i s i S g o () 5 A b i
length of wire in the armature, and the speed of the motor. This effect s not due fo s s e ’“' flosh el anl s A0
the motor’s is o complefely sep . 1n the Aluminium
smelters, back EMF is applicable fo the Reducfion Pofine bus bar
back of the between o i P
Backplane w modules Backplane e 3 5 V) A S A a5 i g3 sl
N . 0 o 1000 2 8 gt s i 0 il 5 g ) 251
Green anode which is baked gradually fo 1200 C in gas fired baking kiln fo obiain ; ] :
Baked Anode Anode Plant i 3017 B30l o e 8 e G 805,055 =
sttong mechanical and good electiical properfies of carbon anode. At sy ottt e e ]
Aball millis a type of grinder used to g1ind and blend carbon coe i the paste plant. A ball mill Ceplfh e dos v“““ o ol e ‘C»“ ") “‘J ‘*’“ ) bl s El et s
works on the principle of by impact el S et
o s th 0 of e hl . ; it
B 5 Shay s 1 S48 Sl Y1 e Jom 558 S g () il a3 8 U e e o380l
b [ ) s Fads 3 S S = 55 0% oo e
Ball Mill Anode 2hol fts s The ans of the shel may be e O SN (i 1, ) i s S ol bl 58 1t 1,24

I balls. The grinding
med\a Iothe ball, which may be made o tel (hrome stce), staness s(ee\ or rubber. The inner
ol

5leel e Jength of the mill s approximately equal to ts damete.
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Base Set Point

Reduction /1T)

Is the farget resistance entered by operations personnel via the enfry ferminal pot
micro
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The approved version of a work product that can be changed only fhrough formal

B /gl [ s el e ) 3 (o ey e e (e il 52
Baseline Engineering | change control procedures and is used as a basis o comparison. e Sl ISR T e B S A o .
The liquid elecirolyle Used In he reduction cell 1o conduct fhe current and fo
dissolve the Alumina ore.8ath is very important dominant in Aluminium production
due fo its capability as a solvent for Alumina. Bafh s a mixiure of Cryolite [NG3AIFE). -
dissolved Alumina (AI203) and various addifives. Aluminium fluoride (AIF3) and G 0 N1 o ST oo o5 4035 o s Sy psind) el 4“"““{‘/“:““
calcium fluoride (CaF2) is added to the bath fo reduce its melting temperature from . . o ~ s o
1010 C fo0 850 C. The bath temperature normally maintained fo around fypically 965 S 5 1 D e o S 40 s B
C at 1% AIF3 and 6% CaF2 n fhe bath. The cell confain around 6 fons of liquid bath . . N . NN
Corresponding fo a bath height of about 20 Cm. Anodes are immerged info fhe e e
liquid bath fo conduct electiical curent and all electio-chemical reactions fake > o s o S S (CAFD) 508 350 (AFS) Lf:u)imj
place in the bath under anode zone fo produce Aluminium mefal.ath is not . ) 0 5010 525 e e 5065 S i) e s e s
consumed during the electrolysis process, but some losses occur fhrough 953850 0 IO 805 1 S B Bt e
Vaporization and hydrolysis and by penefrafion into the cafhode fining.Molten bah e e e s 3 20 g 151y ) 6 3m 5 0 GE A f tt ]
Bath Reduction is lighter than molten Aluminium metal {lower density). Therefore, during electrolysis o el il s 8 gt A 338 ) e i i (2325) i) A 5
process in e cell, the produced liquid mefal in the bath immigrates immediotely A it 28 o il G s i Y 5|
down fo seffie af the bottom of the cell on the cathode surface below malten bath. o i I e S 58 5 g T e e ¥, S0 3 58 s ki i o)
8ath layer remains separate and never mixed with molten Aluminium af normal bat 3560, 180 e
femperature in fhe reduction cell e 05 i) 0 RS 5 55 im0 oS
Nofe: Cryalite density (molten) =2.1 g/cc & Aluminium density (molten) =23 g/cc. RN e S8 Ja e i I b S
e S o 553 L 50l b sl i) s 1 ) 3 i
e o 23 s S P 2 21 G 0 18
A stainless steel rod is dipped in fhe bath and metal up o foughing he botiom . v .
Bath & Mefal height red cathode surface for few seconds. When fhe rod is removed from fhe cell th iy i i (Sahvey! t"*‘":‘;’““‘m S e
measurement u mefal/bath inferface is easily recognized because of the differential freezing of bath e Y Eantasttari AT AT
and metal on the rod. - ’
Bath Density Reduction __[Tne weiaht of fhe bath per volume o s o o S 5 |
Balh Electrical Reduction The abilty of a bath fo conduct electicity (ihe opposite of resistivity) ol ) s 8 e — e 8 o i S8
Bath Height Redu The thickness of the bath layer inside the reduction cell. It veries from 15 fo 25 Cm. o gl e 2515 50 505 0 h ) S e

Bath Liquidus temperature:

Bath Liquidus temperature Reduction Temperature at which the bath stars fo freeze. IERETTEI i Jle e 35 e 35
This s on for the excess 1508 1) 38 0 3 el g i i B 5151 i ¥ 3,0 i By
Bath Ratio Reduction s the rafio of the amount of sodium fluoride fo the arnount of fluoride present in ol e s T S e s
the electrolyte. Usually itis expression on either. e o - > e
st e s il B B i I3 35558 ) gl 3 el 3558 30 8 Bl 0
1tis the mass rafio of Na/AIF3 in the bath. BR= mass ENGF/ mass BAIF3 . In pure i BR=(mass % NaF)/(mass % AIF3)=(3 NaF)/AIF3=(3x42)/84=15|
Bath Ratio(BR) Reduction Cryolite the bath rafio is : NGF/AIF3= (3X42)/84 = 1.5 bty
Bath Viscosity Redu S;Icg::?vor the bath which is important for alumina dissolufion and current iy a0 4853 o 1 Gl 35 g il o 1825
BATTERY EFFECT / BACK EMF (Counter - Electiomofive Force )
BATTERY EFFECT / BACK A lorge amourt o energy must go no the eleciolle (baih confaiing alurina) of 52150 Al Al e il D 5 (il 8 i Gy ) 43559 B )
EMF (Counter - apot fo keep itin @ molten stage. In a de-energized Pofine, the molten pot s e ) Gy Sl (i) S 5550 B 1 S ] 1591 (81 80
! Craotos o batery ot vollags of Gpmrodmately 16 Vork Ths -batiary offect” | i D L i T i ) €8 0 e s S 16
Electromolive Force (aiy volfage s 3 M g il Gl sy % g Sl s Ji 1, 3331 0o 5.
inReducton: Al definion) presentbehween he anods and cathads of sach potand wil b present for ours PSRN
unfil the molten bath so
Reduction fo Raw | Principal ore from which Aluminiumis extracted, named from the fown in northern 5 ) 8 S ) o 55 5 38 g8 A A
Bauxite Moterial France "Les Baux" fhe first location explored. Bauxite contains about 45-55 % s L ) 30510 945545 G €5 o () Sl k5 557 S L e i
ferial Aluminium oxide together with impurities mainly iron and silicon as oxides. Sl 3y sl ] L U8 e 0 Sy ol Ly it )20 s a4l
S b 41 A5 ) ) NSy ol e
A chemical process fo extract/separate pure Alumina fromifs ore Bausite. B O LA A Pt Kyt e ';‘_’S“ "
A German chemist Karl Joseph Bayer invented o chemical process in the year of T Bl ] Sl B S s S5 s e S0 PRI ey
1888 to refine Bauxite and recover almost pure Alumina by dissolution of Bauxite ore o 2 v
. a S5, P03 oyl ) 58] e 5 LISyl 0 e 20 o, o s S0
Bayer Process Redu;'::'::lkuw in a strong Caustic Soda (NGOH| ot high femperaiure (150~ 250 C) and pressure. As e [ R e A S R

aresult, all impurities are separated as a “Red Mud" due fo ifs content of iron oxide
Fe203, After separation & filiration process, a white powder Aluming is obfained.
Then Alumina powder is washed & calcined in a rofary Kiln at 1200 C. Two fon of
Bauxite is required to
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After the submission deadiin

ine process of opening, examining, and evaluafing

u..;,.,_.\,mc..n,u_.,\‘,,,n,m,m,.\.g,w = il i m;/mu.u,,;.

Bid Evaluation i bids fo o he bidders and other factors it gt ooy
associated with selection of @ bid for conract award. -
In Aluminium smeliers, he usage of Biocides is infended fo kil living organisms in
effuentas  woste woler reaimen! process befor discharging o e ea orfo
prevent biological fouling. A biocide is defined as  chemical substan
ieroargemien nforeect o clshoy, defor. oncier earios, o sxet @ coreoling
effect on any harmiul organism by chemical or biological means, The US

Biocide EHs EnionmentalFofection Agency (£¢A) dsfines Biocider o diverse gioup of ) O |8l bl G5 ) IS S iyl el ) i 1) i ) plme i
poison a an
Decheiass red fr o ol of arganiame e harei 16 orman o ol
healin or thaf cause damage fo nafural or manufactured producs”. Wnen
compared, the fwo defintions roughly imply the some, alihough fhe US EPA
definifion includes plant profecion producs and some veferinary medicines.

m i o 1 ait o s S i
The process o ora part ofanelecric gid to op 8y 8 K520 a1 AT Sl G 5 s
reving o the eternal ransmislon network. a0 5355 L 0 o ) 2 |
Normaly, within : it ) ot 1 130 D ) At A b 2 i e 8 L0
il ofthe plan ,sation service power i p s e e e Y s e
powier from the grd through the ine. off- Vi i e 1 5 i
site power supply from thegrd will ot be aalable. In the absence of grid v o, 53 il s e Ll o
ot 50 called ik ot e tbe prtomes 0 bootsirptepower i o aperion b o s o b 0

BlackStart of Power Plant power blackstart L i S g
st enet o (506, i o be o s g srees (o s megonets Pyt
capaciy), which n turm can be used tostat e main power staion generators. Generating plants
wsing steam turbines require station serice power of up to 105 of thei capacty for boler feed o e T e LB e LD e 48 S i, T 05 S
water pumps, boiler forced-draft combustion air blowers, and for fuel preparation. Itis S el ‘L“" a2 st el g ol Cima sl il Sl Ja el Lpdasi

ey o o i, st be e 53 A Akl ] [ [ R RN I IR PR prevt
e o each ! T Ny P T RNV T IRy
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Blower Power Blower - @ device for producing a current of air or gos. [ 9 e N Jem
A boosterwas o (MG) sef used for fonin direct
current (DC) elecrical power circui. Boosters were made in various configuraions S, e 40 g, G 050 5 0 i e 5 S e S
fo suit different applicafions.For direct cuent in Reduction pot fne . voltage crop ) S e i g 05 h T ) il S0 3 A St ]
along the line i imifed fo number of cellsn pof ine 5o line booster s Used fo U i A e 0 g 411y Ik ) 8 2 e
increase the valtage in case of increasing addifional cell . Suppose fhaf the mains
voliage was 110 V. Houses near he power safion would receive 110 volls but those o o e S . 110 ) 535 G L 5,50 511 S ) 5 5|

sooster rower remote from the power safion might receive only 100V o a fine booster wouid be o 1 g5 ki Sy 4 3 g 15 B 08 100 3 o 5 508 110 0 ) S s R0 o

inserted at an appropriate point 10 "boost” the voltage. If consisted of @ mofor,
connected in parallel with the mains, driving a generator, in series with the mains
The motor ran ot the depleted mains vollage of 100 V and fhe generator added
another 10V to restore the voltage to 110 V. This was an inefficient system and was
made obsolete by the development of altemafing current mains, which allowed for
high-voltage distibufion and voltage regulation by transformers, butitis stil used for
DC current
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used o turbi st B Bl I b 00 25l 4 e Sy R S 5 IS (55 81 IS o)
nd g jet engines also le. Athough 0355 5 1 o 1y 8 . 2 D S o) B ) 5 b S
Brayton Cycle Power 25 an open system (and indeed must be run as such f internal combustion is used), it s R L 8 i T S e L e S
forthe purposes S Sl SIS By L o S Y1 (S5 P S 558 IS TS G ol e
reused in the intake, enabling system s a closed cycle i il o s e (50 ) 5 55 S 3 il e ) 430l ) )
Fresh
BRIDGING (ELECTRICALLY SHORTING)
An electrically conducting path created by humans and/or metal objects between
::gg::g)(tlscrnlculv different electrical potentials, such as between building steel (earth ground) and a Lo A G g 1 ] s sy ,)g,,.s G ikl 5 5555 5 s
Reduction potring bus (Pofline voltage). Electrical current that can cause electrical shock or S ] (S e G e sl n Al L s il B Jui
oction: e worse in R
Reducton : Al defiition) humans and/or severe electrical arcing of the metal objects at contacting points,
will flow through the bridging object(s).
Brochot Ramming This purpose built pneumatic machine s used for installation of carbon ramming Caney iate e pam a1 A3 Guk 8 0590 g3e e S B el B 42500 e 1l et il )
Machine Reduction |, sfe during celllining & relining. shax Saia FARFIRERANG
The unit MBtu or mBtu s defined as one thousand BTU. The notation "MMBLu" or ‘mmBtu’ to
represent one million BTU. The British thermal unit (BTU or Btu) is a traditional unit of work equal to A3 BTU (e a1 & a BTU ol mim il 13) 1 BTU 1000 0 5 4 mBtu ;‘ MBTU il 32a. 5
about 1055 joules. It i the amount of work needed to raise the temperature of one pound of water e ) gl 0 G A3 5l il 5
BTU (Britsh thermal unit Power by one degree Fahrenheit. AR S 1055 e Iyl a5 e b ) A
IMMBTU= 02930710701 MWH & 15 a5 oL el s 5 m 3 ] e ) BTU 21 )
For natural gas price conversion 1000 m3 = 36.906 MMBTU and 1 MMBTU = 27.096 m3. oy ol A s paai
The unit MBfu or mBtu is defined as one thousand BTU. The notation "MMBHU" or MMBTU 36 906 = e 131000
‘mmBtu fo represent one million BTU. The Brifish thermal unit (BTU or Bfu) is a 27,9065 s = MMBTU1
tradifional unit of work equal to about 1055 joules. It is the amount of work needed to MBTU=10008 s MMBTU|
raise the femperature of one pound of water by one degree Fahrenheit. One four- g gt 4 iadt MBTU 5 MMBTU= 05 BTU|
BTU (British Thermal Unit) inch wooden kifchen match consumed completely generates approximately 1BTU. ey w a3 J3a1.55 J st w jaia J.,uaw il iy g 4t ll 4l Sis ) oma 4 BTU|
Aluminium/Power ] o

In science and engineering, the joule, the Sl unit of energy. has largely replaced he
BTU. A BTU is the amount of heat required fo raise fhe femperature of | avoirdupols
pound of liquid water by 1 degree Fahrenheit at a constant pressure of one
aimosphere.

s i s i ) A0 oL 0 53 a2 a4 o 31
SRS e ISR
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Bulk density is a property of powders, granules, and ofher "divided” solids, especially
used in reference fo mineral components (soil, gravel). chemical substances,
(pharmaceutical ingredients, foodtuff, or any ofher masses of corpuscular or
particulate matter. Itis defined as the mass of many parficles of the material divided
by the fotal volume they occupy. The total volume includes parficle volume, inter-
particle void volume, and intermal pore volume Bulk density is not an intrinsic

Ay D 5 S 8y Sl (d) ol s o gl 2
il 13 2 1Al LA i)
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Bulk density Lab/Raw material | property of a material: if can change depending on how the material is handled. S il 0 i i [T
For example, @ powder poured info a cylinder will have @ particular bulk densiy; if A era s apand D s e i S S S
he cylinder i disturbed, the powder parficles will move and usuall seflle closer (RSP ) s i i s
fogether. resulfing in a higher bulk densiy. For this reason, fhe bulk density of 51y 0 il Sy s ol s e B
is usually reported both as freely seffied (or“poured density) and
‘tapped densify (where fhe fapped density refers fo the bulk density of fhe powder
affer a specified compaction process, usually involving vibration of fhe confainer.
Each idge has tw fi t the flue e it , . . . .
;’;ﬁ:’;i’:;”ﬁ;’ic: o cach o o Bncracses e oo @G o aMiouE) o 8 i 3 T 90 5 i 23 e e 55
Bumer Bridge Anode PN S8 S ke 5 T i i 5 A 0 515 |
flue wals as per fhe farge. of in the pifs ety RPN
50 as to verify the degvee of baking and homogeneity. !
The Aluminium bus bar around fhe cellishell which conduct e current from fhe #5000 S8 S50 RS i g SN S o i Ry gD Bl G i
rectifers across the cell. I is configured as a series circuit and arranged fo maintain
abolance magnefic field around fhe cell. All cathode collector bars of fhe cell are
Bus bar configuration Reduction 1o an Aluminium “cathode Ring Bus". o a2
The Aluminium ring buses of all the cells are connected in  series circuit with he
rectifr. A crossover bus Connects reduction cells i one Pofroom building fo those in WA R e i et
he other building, thus complefing the electrical circuit (4 180 1 ko Nk ) A e ™ ) o
Busbar Reduction | Tne external mefal made of Aluminium used foload curent e Gy e iy e o ) o i e 30 Y
A documented economic feasibilty study used to establish validity of the benefits of
Business Case Engineering | selected component lacking sufficient definifion and that is used as fhe basis for sl b ) 35 555500 3505 Y B 5 e Bl 5 i i G S
the authorization of further project management activiies
Baked ouf of the green anode block is achieved by conduction of heat fhrough the [ iy e il G 53520 ) 5 5m  ) 2550 ~ had5 -
Butt Anode Plant | Cossette walls, packing coke and anodes. e i sy i
Allbutts as received from Potroom go through a shot biasfing machine fo clean he i s 100 0 i G 51 3 0 S5y ke o a3 il 0 815 e
Buft cleaning Anode Plant |, off bath and ash fo avoid confamination of pefroleum coke in Green mill e S i e Al b " e 23 g 530 sl e s o )
The residual carbon is separated from the rod assembly af auto buttpress, and crushed e 55 S ) 51 ) U S
Buttremoval Anode Plant 150 mm size before being transported to Green mill Inamiite S o ) 68 B8 i 20 o B ]l 5 8 sl 3580 R 0 ) i ke 3
Bute [ Astrineof8b on 25 one unit. Bute T i 8 0 s 0 ad A ki gl R
To ransfer the “Green Coke or “Raw Coke” produced from ol refineries info . .
Aluminium grade coke for anodes, itis calcined fo about 1250- 1350 C in @ horizontol o 125050 T i G S g S kit e g T ) Ly ol a3
e coke for o i G st 5 1 At 3381 i ) ) e 2 a1 S iAo 1350
rofary kin resulfing in “Colcined Pefroleum Coke” or (CP.COKE) and delivered fo
LD 1y A e g, S )l 53 s
Aluminium smelfers for anode manufacturing. As a resulf of Calcination process. RTINS ST ey
 Coke (Calcined Raw material / |C.P.Coke has purer carbon with low Suiphur, good electrical conductivity, higher | penge e ey
Pefroleum Coke) Anode densily and befter mechanical and chemical properties o ST e
! il D 5 58 ks o e
The C.P.Coke Physical & Chemical properfies have a direct impact on anode
quality and anode performance in fhe reduction cell, in adifion fo isinfluence on
Aluminium mefal purity
Aferm used fo describe fhe situation when materials stick fogether when fhey are e e s B 55 5 5 g 30
Caking Anode Plant ot infended 10 do so. Tis ferm i offen applied 1o Coke and carbon blocks during g ) Gl i 8 35l g 82 e S il 38 S 582 €08
A 35 o o 18] ALY e e 815 K2 (4 B
anode or cathode
Heafing of materici fo a high temperature (>1200 C) fo drive off volafiles and 5 e B (3 1200) o il L e Gl | e e
Calcinati Reduction fo Raw | complele ihe fhermal decomposifion. Offen i is applied fo the heafing of alumina . A D iy 0133 e 0 5 i im0 ey ) 31,1
alcination Material hydrates [for de-hydration o alumina) and carbon masses (to paralyze the binding o AN wam 08 (2 581) Aoyl ) el 5301250 1 (0 030 22855 S e 1
pifch). i b 0 501 5 0 1 S
. i 550 i o 15 S G (04 Do 5n 3y il B
Calciom Flvoride Reduction/Raw | FOWder form and offwhite in colour. Chermical formula s Car2, Spar s nearly fwice . . B i < S oy ol 5175l S o e 4
o P as dense as olumina. It s added fo lower the freezing point of Cryolite in order fo S s Ton 3 0 1]l e 23 50 ) ol sl 3 s i s il
(Fluorspar) \aterial improve the workability of the crust. It is very stable material in he cell D o iinY Rla S o5 e Bl 855l ka8 o ) o3 il i pn el
Itis normally used by power generator as @ measured value for any fuel such as
Gos, heavey fuel o, coal ..ect The heafing value (or energy value or calorific e Ak 1 iy A 8 g S ) D e 95 el
value) of a substance, usudlly a fuel . is fhe amount of heat released during fhe 8 i 0 200 53 e ) 35 i) 2 A
combustion of a specified amount of fuel It s measured in unifs of energy per unit of 551 L S5 p R ey 4 )5 S 0 1
Calorific Value Power he fuel usually mass, such as: kJjkg. kJ/mol, keal/kg Bu/lb. Heating volue is [RIRTIE 05 6 6.0 i e S Sl iy 40 e
commonly defermined by use of o bomb calorimeterHeafing value unit conversions: i 0 Ll 35k . 33 20 s 5 4y ) g a0
Koalfkg = MI/kg % 238.846
tu/lb = kJ/kg * 23238
81u/Ib = keals/kg * 1.8
Copital (capex) is an exp the beneit continues. s s s
over 100 priod, aer han beng expasied 1 & ahor paod. Such expendre o sofanon- NIl P T T I AP T‘;’j Vel
Tecorting naute an resuls it acguisiion f permannt aseets: CAPEX are use by iy s s e U U
CAPEX Management | company t acqure o aparad phyecal st such s property. mdustil blings o S iy gy T ey £ Los o o M i gty i 5
equipment . In the case when a capital expenditure constitutes a major financial decision for a A e b e3> =l e
T et g A o e L o B e iy b
company, the expenditure must be formalized at an annual shareholders meeting or a special H e
mecting of the Board of Directors. -
The residual product following oxidation of fne base material in the i at raised e e o B ) el 5 e s
Carbon Ash Anode Plant | temperature. This ferm i frequently included in fhe specification of carbons used as ENEEY] o 5 e el e It T Ay

anodes or cathodes.
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" Anode Ameasured of the anode carbon usage relative fo the rate of metal production. I o505 m ey (s i L5l iy S0 3581 st
Carbon Consumption i may be expr hether s a net carbon or a gross carbon rafio, S e el S s 8 i A R fas
Carbon dioxide equivalent (CO2eq) is related but distinct measures for describing o g g 55 e S A A Bl (0O €0 181 381 38 e
how much global warming a given fype and amount of greenhouse gas may S 513 S e S 8 )Y e a0 a1 5 G R S
cause, using the functionally equivalent amount or concentration of carbon dioxide i gald) s gy I i a8 (CO2) 038N 3l (3 5 (pm Al i 1)
Carbon Dioxide (CO2) as the reference. In the Aluminium smelters, formation and Emissions o N 3 s (CFA) Gl 538 gl S0 o (PFCS) dnadl e g S sl nlsl
Equivalent (COp q) EHS (CF) and (2] it 5 A ol S0 0 535901 30 e S il (e 8 (C2FB)
q 2 €G] gases from the reduction cell during anode effect are considered greenhouse (C2FB) 1 31588 i 5 iy LS 8 550,80 38] 380 o 80 6500 e (CFA) sl 8 by S|
gases. CF, has 6500 COzeq, & C,F has 9200 CO,eq. This means that the influence of A AR50l CF I gy 1 55 a5 s 1080 3] 350 5200
T gram of CF, emission on global warming is equivalent fo 6500 grams of CO, e in; 9200 5 6500 SIS I 2 Eum | CO2 1S 30! 8 sl L 6500 Jie
emission. 6500 & 9200 are called "Global Warning Facors). Al a3
T I e b o
The total 4 by an individual, an e, g S0 st e 8 ot e
Carbon Footprint s organization generally expressed i tons of carbon dioxide. A carbon footprint for a business could s AN 3D e )5 ) 90 1 oy ) S 0 o 958
be the emissions produced in the manufacture of a product or the amount of electrciy consumed
for its daily operation. e ol 1y il e Rl ) S 058 55y )l i il G il 3 )0
il s e 4 LD U
A arinogenis any sbsiane radonuclide o raciain Iht s an agent diectly i
Carcinogenic EHS/ Anode Plant [involved in cousing cancer. For example; ses which are emitted from anode e e g e S 30k ) e a2 Sl U2 ) e g o e D
Conbon lomt consierod 16 s corcmogort ootes
Cast ironis a group of iron-carbon alloys with a carbon content greater than 2%. ts usefulness . .
e i 59 00 942 0 0 3 i 1 e 50 i
derives from its low melt temperature. The alloy constituents affect it colour when fractured. For 01 5 2 o el it N TS
ot 3 T 5 e s 43 505 S
anode castron, grey cast Iron is formed and has graphite lakes which deflect apassing crack and ) - e g s doey gl e 3] B e
5 ductle from €0 A 355y 53 5 g e B 5 525 i
further progressing due to their spherical graphite "nodules”. Carbon (C) ranging from 1.8-4 wt.%, £ il sl 3L im0 s .20 0 S5 S ] ol sl g i ) |
and silcon (5i) 1-3 wt.% are the main castiron 800, 530 S 3 b a0 8 (g 1)
content are known as steel. Lk (931) S i (918 ) e i Mo il il 85 i 5 0 S35
the ge from 1,150 ) 48 e ik o 3 23 o S
Lo 2200-C e 13wt 300-C kowe ha the mehin s ot e ron
Castiron tends to be brittle With its , good fludity, castabity, excellent
TR PRy
Castlron Anode machinaity resstanc o deformaton and et resstance. ot o bve bcor an et | gl e o i Al R kA el i s (oS ) 8
engineering material with a wide range of applications. Cast iron is made by re-melting pig iron, o e il SID oG i S (01 Pl g slhn g4 e 58S At il y3al LS 0500 i |
often along with fscrap teel, carbon (coke) and taking. O sl sl a3l il A 2 | \,u ) i (e ol a0 sl i 1
etoremove 120 3l 32,0 sl p 1 i)l sl e )
the molten iron, but this also burns out the carbon, which must be replaced. Carbon and silicon : ; i _z'_“‘“ Sl 0 4:*-: ol T'jf“ g el S -“;“
content are adjusted to the desired levels, which may be anywhere from 2-3.5% and 1-3%, o5 gl gnad ’T‘,“"g’ A e A oy sl s T 3 i) e
e s it v e ek e i PRSI 0 G e o
oo ke Ry s 3 o i ) i 9631 bt e ) ) s a
5 0 ) 1 A A o) 0580 S e iy clind
Iron s melted In-electri induction furaces or eectric rc furnaces. After melting is complete, the Dk e st s o i1 el i 8 oDyt s e
molten iron is poured into a ladle
0 LI (0 e i 1 A Gl o 5 4 Sy )
Cash Casth Obiects af or near finish shape obtained by solidification of a meltin a mold by one ) st s 0 el e s ke SR A R
asting asthouse ofthree processes sand casfing, permanent-mold casfing or pressure die casting (53 B ) 5 i s ) s 258 g oy )
gl B i g S 1 38 S ) ] ke 3
Preheated rods and anodes are assembled on @ casfing fable where molfen cast e e
Casting fable Anode Pl on o nducion umatce s poured around e sius o s herod wih e RS PR PR § e P S " 10m S
of castiron s/stub, or abou el S S8 0l e L 18 30
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Pre-Formed carbonaceous block used in the consiruction of the cathode lining e 0G0 5020 - e s S8 il | £ 4D 58 g ) 29 A g
ey 3
Cathode Block Reduction Each cathode block has a slot for embedding a steel collector bar fo collect current. a0 5 ) e 5mnS Gl G G S
elin 8 JSIS 0 3 e 100 50 100 oy 80 50 m ol 2580 05 180 2090 200 g 50
L3
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To seal and fix the collector bar info carbon cathode slot with malten cast iron fo
S I8 i o i e sl il 50
:::'I'I“’“ Collector bar Reduction |collect and conduct the slectrical curent from he bofiom cathode fo fhe next s s | O e ATt
neighboring cell through cathode fing bus bar, 5 > -
Cathode Heaving Reduciion The upward displacemen of a batlom cafhode block hafaccurs due 0 aging of 5 s g P
The carbonaceous negative electrode that is used for containing the metal and the
elecirolyte 5350 Sy s el el Sl 5 5n 305  n smd) ALD) id J5 0
Itis made of the Pre-baked carbon cathode which is installed in the shell and e s 1450 S 1 3 ) 0315 5 i ) ) i 3588 e ) B 55
Cathode Lining Reduction insulated/iined with refractory materials and carbon poste. The cavily of cathode JERTEY e TO60 £16 s hom i e S RIS 35D By o)l kil A 5 Eime ) 3Rl
(Height of 60 to 70 cm] forms the container holding the malen electrolyte bath and k0513 5 B e o 21 3 smdl i ) e 5550 s (il e 5 241 2l S e
molten Aluminium in which the electrolysis foke place. S sy o
Any set of events and/or circumstances, the combination of which might reasonably
. be expected fo resultin @ hozardous event. A given hazard may have one, several - e 5 e s 85 B e e
Cause Envionment | e causes 4 e i e 22y i s U S 555 0
Cavity Scoop & Cavity Alarge and heavy pneumatically operated "grab” or ‘Bucket” builtin /attached fo " PTA "G & 8y e 8 0 SRS 0y — il g ) (o
nooop Reduction PTA crone. It removes anode pieces, muck, bath lumps and cleans the bath and ) il S gl 0 il S g el Uy i S £ s ) g
scooping process cell cavity in the open stall when the butt has been removed during anode seffing. 1 il 31351 e il 3581 i e e 5
The process of pouring the fiauid molten bath info newly started cell after i 2 950 a3 el 5 RS sm e3 ) ) Lts 1 ydy clan) le L0) 2
Cell bath up Reduction preheating process of cathode lining fo a femperature close 1o bath temperature Aamen 5190 g L LN i el Y5 S im G st il Jh Ut e 5 5
950C. L
el Energizing / Cell Cut Reduction [The process of passing the current info fhe cell by connecing it o ine current circuit fry 1 510 0 i G I S G e 0
o ) 0 18l s o] 0 00 3 ) e 5l o e i 8 i 1531
el 104 055850
Reduction cellwhich its Aluminium molten metal or bath suddenly contaminated with high level of Gl 50 Rl ol Gl e 50 L e LD A4S0 i ) e gL 3] i 0
Cell on high Iron / Iron attack cell Reduction Iron (Fe). The possible source of iron can be either from anode stubs/yoke or cathode collctor bars Jadid s 0 it iy 0 5 2 e 3 A (S0 A 2510
is the main reason for fe A e 1
Process of heaing he po ing & colnodes radualy close o e gperalionl ARILALI a0 53 i ) i g8 52 3519, AL Tkl 5
Cell Preheating Reduction temperature prior to s commissioning for production. This avoid the thermal shock fo e A slas) oA s g3 o) 151 B el S0 (5 s e
he lining material and fo bake out The rammed carbon mix. U i o i) S 31 e 5 L
Acollective term describing the mechanical antangement fits over above the Shell . . . . .
¢ 4 91l g0 ¢ 3 RIS 05 31 ) e , ite
& upper part of the cell that contain/comrises the Alumina & Aluminium fluoride ¢ s .
Cell Superstructure . s S0y 5 i 1 s 1 0585 o0 ST ) Sl 5 D i i S e s
) gl s 5 :
Assemily Reduction hoppers, crust breakers & feeders, emission caplure system, fhe anode beam & 40 g g s A, S 6 Gy o 0 ) 1 2 Ly sy

jocking system, the cell hooding shields , confrols and anode beam fing bus bar &
support bridge.
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Cell Voliage & Line
voltage

Reduction / Power

Vollage is needed fo drive the current thiough ihe cell because each cell has a
resistance. Additional voltage is needed to make Aluminium from Aluming (A1203)
by decompaosing/extracting Aluminium from Oxygen in bath solufion. Each cell has
a voltage drop of 4-5 volfs and it s the sum of several components of the cell
(Anode vollage + bath voltage + cathode voliage + bus bar voliage + ...). Cell
voltage is the voltage difference befween two neighboring cells. Voltages add up
glong ne ne o ol the volage diference bevween The two exireme cells of the
line at power supply terminals equals f
For xcmple.n S reducion e o1 360 ¢l ol Vollage s 42V, inen ne volioge s
42V X 360 cell
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Change Control

Engineering

A pro hereb; d baselines
associated with the project are idenlified, documented, approved or rejected.
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Check List - alist of things fo be checked or done. : alst that includes many or all
fhings of a certain kind. A checkistis a type of informational job aid used to reduce
failure by compensating for potential limits of human memory and attention. It helps
fo ensure consistency and complefenessin canying out a fask. A basic example is

A IS sl 8 e S ‘\,mm)u‘w,u.__.ma 1 il 02 e A
s o ] e 28 858 545 ) Sl e 5 S A 3
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Chack st Management |, " o list." A more advanced checkist would be a schedule, which lays out el Lt 42 g UL ) S iy S eetpenn T e
ihe o do it pavanced checkist would be o s 0 s s om0 5 sl e ) S
asks 1o be done according fo fime of day or ofher factors. S S Ch |
150 conditon = and to lmit . 0 5 1d O il S8 e o B g 1 o S A5 Gt e e 5
heating surfaces. Dosing of hyd he pi of feed water, condensat eyl 3y ) ) g A1)
and et sl ofthe lant Th il ol cprts cotinuusy dosngekher A A e ki | )i e i 55051 R s A g i S b e
it into (1) and high- Gl e e e 0 il G ol 3 ) o 0l ) g e i i B
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used to control the Process parameters of W/S cycle Th maim purpose of the chermical sampli
e e e T T s o s s
2 Sl it B 1 5 ) & i
Chemical Sampling System Lab/ EHS HRSG HP/LP drum water, alve water an o s 7 AT bl 2 e 3o 518 0 rmel
er with the and good preservation of @ Rt
the olant
et - w0 ey Gl 01 il ) o 5505500 1 s i
closed Cooling Water system power (MCWS)via the CC FATB. (550 e ) e g 0 K3 350 o) D A s i o e
y The final process in complefion of an engineering projec. During the stage, all " 0 o e ety 5001 455 et 3 i v o e s
Close-Out Engineering are compiled and all financial confracts e seffie et 250y SIS ity Fla sl o DU it e Sl Al Bl By
Carbon Monoxide gas i a foxic gas which is emified info the afmosphere as o result I e e e
of combusfion process, and is also formed by the oxidation of hydrocarbons and S 3 o S s (o ) pﬁ-‘M et “\-J‘ 3 g 00 ef ) 38 i
cogas Environment  [ofher organic It from of G sl g1 gL A 5 A ) S RS S Sl s S0 L 0555
organic: Itsuvives in tne fora period of i one 100 0 3] 8 e ) Iy W 2l e D
month butis eventually oxidised fo carbon dioxide COz
Carbon dioride gas s known fo cause "Global Warming” and s of a parficular s B i Al e e 0 e
° g et 2y o h e ) B A
importance for an luminium smelfer with integrated power generafion(Capfive eriernd
Power). Itis o colourless . odourless gas and produced when any carbon-based b e i 5 ’
COs6as Environment | material used for fuel ( Natural gas, coal.oil wood...efe.). Itis one of fhe major air s | s T
pollutant from Aluminium smeter ( from reduction , carbon, power ). 1.5 fon of CO2 e e e e 00 ALy 9 T g
generated for almost one fon of aluminium produced in gas-fired power 115 08 o 90 5 35 i) 0 50 L0 35 sl 50 e )_‘f’
generated smelters R e B oo
? Pich s productof oalfor dtlton The process s cround 44% pich
* Itis @ complex mixture of organic co o G iy S 09608 5288 a5 iy i 5 0 0 150
Pl s s a6l Liauid Corban. beouse thas & low soffering point [~ 110°C) S0 s 480 ") 7 3 S 5 s 8 Nt g i ) in) )|
Raw material /  [Pitch is the binding agent used in the manufacturing of carbon anodes. fs funcfion is .. , i ta 1105 s e
CoalTar Pitch Anode o wet the coke particles and adhere fo them. In the baking kins the volaties in fhe et b 5l Sl 8 () L U d D i
pifch are given off and e residual mass acts as a bond fo keep the coke parficles s S S SIS AR TSRS
fogetner in the anode block. i 3801 3 Gl ol S
A carbonaceous solid product that is produced from fhe thermal decomposifion of ]
o P Lyl i 53 ) 58 e s e 55
coke Raw Materkal/ | crocatbonssuch s coo or pefleum. T pyrlyss involves passage ouh e s 0 T P SN KRR e 2
Anode plant 1 Pe is a by-product of oil Green s s
: ) ol gy .50 5 ]
Cove
Tne steel bar embedded in the boffom of fhe carbon cathode lining fo serve as an o S 35 30 0 o 800 1 S e 3
Collector Bar Reduction | electiical connection to the cathode bus bar. 0 D g oS 55
rom high temperature exhaust gass to produce steam, which is then supplid to a steam turbine a5 ) Sy S o555 L 343050
plant Power o i ampertre st s tproduce scam whih s o sl 1 o 8 1550 A 0y S S b £ 545

The process for
the Rankine cvcle

5
S 55 B0 e 30 5 S0 B g ) DS i ke

‘Commercial Aluminium
Purity

Commercial purity or Primary Aluminium, the product of Aluminium electrolysis,
contains 99.0 - 99.8 % Aluminium (i.e. with up to 1% impurifies, mainly iron an

silicon). In London Metal Exchange (LME). the standord purity is specified % Al = 9.7
% Minimum

Y L OO ) L e () ) 08
e B Y

s 1 A bl e i ey 30 i1 50 5
i ] im0 1S 99,70

< [ The transfe of data between two or more devices c T e o i G )|
Communications Network " A communications network i the physical connection between a series of components or devices. Communications i) i
Network
< [ allstand-slone e el ey
; The abilfy o demonstrate use of education skils and behaviours fo achieve he B o i i B gt 1 e
h 5 uai B i g i Sl (D S il ) £
Competence Envionment |10 BT © demenol Joafstiin WOy g s S ) S s
Competence-based ; A technique for evidence fhat perform or - ) s 5 o e D 1 e SR i B A T g A ot B ]
oty
Environment | penave fo the specified standrds in a specific role Hoklob o o
Competent s T es of an assesmen dection ol confims o peron s achieved o - A A A ) e 5 el
Comoressor Power c - Amochine thaf increases the pressure of a aos/air. S 0 3 3 e 0,3 iy S 3
Condifion monitoring
Condifion monitoring (Short form, CM) is fhe process of moniforing fhe condifion of
e oranon tepercite O st The monioma s dore o centty & dgncart 5 2420 ol 1yl | 0 0 s (M o) 0 e
: ) g G Sn s o 3m3 3y 3 B 1S L1 3 m S o Ly oy g
Condition monitoring Maintenance | o1 ange which indicates o developing faul. It s @ major component of predicfive O s o e R [N IR YINEN
N Ugah o i o st
mainfenance,
The method of heat fransfer through a mateal , which s not af uniform femperature. . e i ey iy o 0
e tm Rt A ¥ e Ay e m D30 ol O
Conduction from points of hi = flower without movement Al dagi e £1m Ao Ul A sl Gl i m‘;_: _":)’,‘*’ uﬂ \‘j > 51 “j j“_;u‘- ‘\‘ ;\
of the material it self. ol B o et s
Materials that are made up of afoms whose elecirons are easly freed. These e e s S e
Conductor Reduction/general | materials have many electrons available for curent flow. Therefore, these materials e T sl
Aluminium | are good curient conductor such s Aluminium, copper, steel, carbon, cast iron. - s el - R
water, Cryolite and bath, ’
An event or occunience fhat could affect fhe execufion of e project fhaf may be ESErrYeT e e g ity J
Y g b 558 0 I Sl
Contingency Engineering for with a reserve. ] Y e 2 58 Ay S S S5 Wy »
Process of enhancing the Environmental, Healih and Safefy (EHS) management .
50 Ak ;S s e e
eHs system, to achieve improvementin overall EFS performances, in line with fhe. o ety gy ')\”*"’“"""“‘E"S‘ Jheled S i e Jasie G e
Improvement organizafion’s EHS policies. (Process need nof fake place in all areas of acivity R o (_ﬂ J a5 _M o N g
simultaneously)
The process of confinuous calculations cartied out by Pot micro for the slope of the ALy e Sy A ek i) B 1 Sy i e S B
v
resisiance versus fime curve in order fo confrol fhe fhe operaling range of alumina 8 A i) 5 05 918 i 58 o i a0 8
Confinuous Resistance Reducton /1) |CCen'nhe baih.The colcuafon forma s :deloReslance dived by delo aid 5 ad A e i g ) o i i) h G s ARVAL g Sl il
slope calculation reductior Time & AR/ Bt value, an overfeeding Ak gl A0 ) 450 e A i oD A i ) s B B
il evated by ot s T methe doss nt o e movemens to momir dh o el gh Sy 0 o i A0 s i D il 0 G o e oo 8 5
variation in cell resistance. e 560y Al e fil S o (a0 I 35,8126 0 G 02
Controllogix " L aystomprovices icrote, aves, aton process and ety contol ogoter Controllogix a5 s 3
< i i hpert sustem ina modular chassis c 5 sl
Itis @ recl-ime control nefwork inal provides high-speed fransport of both fime-
crifical 1/0 and interlocking dafa and messaging data, including upload/downioad
of programming and configuration data on a single physical media link. The D kst e g
ConfrolNet " ControlNet networks highly efficient data fransfer capa nificontly enhances ControlNet o Sl e
110 and peer-1o-p: many svstom or applcation
where itis used,
ControlNet [ Goen industral etwork protocol for industral soslications ControlNet S Tl i B G G 5
The method of heat fransfer by circuiafion of the material due fo movement of s el b B o 25 m 5 o R 0 g S e 0 a0 TG o
Convection General Aluminium [Nafurol convectionis driven by difference of temperature.Foced convection is due. PR B L (€ ) 5. o 3y 1 s 0 e (530) gl g3
o movement of fiids driven by pressure differences. RN RTINS
A conveyor systemis a common piece of mechanical handling equipment hat
moves materials from one location fo another. S s s g 8 8 0 s i3 8 6 ) S YL ) e b
Conveyor Port SA uses precisely confrolled bells as a conveyor system for faw material handiing e s S, St i 150 S A € i )25 o B Sl e 15, S
such as Alumina and Coke . Conveyor Balfs are fraveling af the proper speed ot Ao gt ) B 5 S 45230 8 42l
fimes using @ computer control with Pulse Posiion Indicators and monitoring system
A5 G e G e om0 558 Al i
A cooling curve is established by : A metalis heated above the melling point and
allowed to cool slowly. A hermocouple, inserted in the melt, is used fo monitor the 8 e o 5 (S ) 5 ) sy 55
Cooling Curve/ thermal . When begins, ihere is an inferrupfion in fhe oy aany | oske e 0 o255 A8y AR )l g5 Sk o5
) Gy s ginia
analysis Cast House while the heat of fion s liberated. A plot of the femperature gl Gty 3,00 o s e A il S 8 i) Ul e 5 a3 ol f senls o)
as funclion of fime s called @ cooling curve. Ths procedure may also be referred fo 3 03 o ol e I il il e 10 008
as "thermal analysis e o ot 38 o s o
" i
Inthe stucy of heat ranste, fns are surfaces that extend fror an obiect fo ncrease 9 0 ) 0 S 8 S5 g 0l
the rate of heat fransfer fo or from the environment by increasing convection. The. Sk a;y;:‘_ﬂ east e w‘»‘ %\‘“ ko i 't L‘Tf o J: {; »f‘)‘ju‘ " j\;ﬁy
oo of Conlocton ComEctan orocton 1 o bfectGetamins o ameurt A e 0 e A A e e
of heat it ransfers. Increasing the femperafure gradient between he object and he .
envonmert increosing he convection heot Fariler cosfficentorncrocsng he 1t 583 5 56
Cooling Fins Reduction _|furiace area of the abject increases the heat fransier. Somefimes it s nof feasible or i e L

economical fo change the first two options. Thus, adding a fin fo an object,
increases the surface area and can somefimes be an economical solufion to heat
fransfer problems. In the aluminium reduction cell , additional steel fins / plates are
welded fo the outer side of he shell between cradles fo exiract the excess heat
generated os a result of higher operating amperage. This will reduce the shell
temperature and hence the chances of fap ouf
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A core sample is a cylindrical section samples are obtained by diilling with special
rill info the bake anode with @ hollow steel fube called a core il The hole
made for the core sample is called the "core bowling”. A variety of core samplers
exist 1o sample different media under different condifions. More confinue 1o be

.,-u‘-vuy-yw‘u Ay i) 35851 S Gl e 53,8l il shaud JSE e 5l e e e A
L 55 2 3l 8D 5 e i 4 2L DL Tl B a3 i s S50
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Core Sample Anode invented on a regular basis. In the coring process, fhe sample s pushed more o less e ;j b o b S S B E-;:Z‘
infact info the fube. Removed from the fube in he laborafory. it is inspected and e 3 Sl ) L el e ol e
analysed by different techniques and equipment depending on the type of data . o
desired.
Corundumis @ crystalline form of aluminium oxide (AI203) fypically containing s . s e
races of ron, fitanium, vanadium and chromium. I a rock-forming mineral. s 8152l 5 T B MO i 38 100 IS 0 52 0
one of fhe naturally fransparent materials, but can have different colours when ol 5 e 5 8 05 0 (S 00 e A5 S all 3,0
impurifies are present. Transparent specimens are used as gems, called ruby if red 1 IS 5 pan 1 s S a5l a3 o A Sl ) 1,
ind padparadscha i pink-orange. All ofher colours are called sapphire, e.g., "green G AN i ham S Sl g 5 AT U DA 5 ) IS 3 Al 0
sapphire’ for @ green specimen. . 1 S5 8 Sl (n o) pmil ol ias 1 phan o Sl |
Corundum Reduction Because of corundum's hardness, it can scratch almost every ofher mineral. Lo o 55035 8 65 ) Vs A1 el 2 el 1 ) B0 55 oS S
In acion fols horcnes, carundams unusualforilsdersiy of 402 e, which s D e oS i KLl 4,02 ) G sl S 5 5 (Sl S 1530
very high for a fransparent mineral composed of ihe low-afomic mass elemens i N1 i Sy i i Lty i 8 5 g ) St ]
aluminium and oxygen. In Aluminium smelter .t s used fo palch fhe fumaces in the o i 1 e b S i St S ] b 1kl L
cast house and in operaing cell as @ hof patching material for bofiom cafhode fo 0 AT A 30 ) 2t o o1 S i) B g i i
plugged fhe holes 1o stop mefal / bath penefration in fo lining .
Cradle Reduction is the steel siruciure made of I~ beam steel design fo resfict deformation of the shell s R4 s ol e g e S8 S8 4813 13 o 13l 32D 0
Crane - a big machine with a long am thatis used for lifing and moving heavy
hings. A crane is @ fype of machine, generally equipped with a hoist rope, wire
ropes or chains, and sheaves, that can be used both fo it and lower materials and el Y1 5 gl I L2 g iy e
1o move fhem horizontally. fis mainly used for ifing heavy fhings and fransporfing o 3501 050 22 e o33 134 S el ke i 1 I
Crane them to other pls It uses one or ple machines fo create SSSyn 5 30m L2y g S f L 2 a3l 3 3 05 A0 ﬂ‘\ o AL L) 8 Ll Sl ) 22
advanfage and fhus move loads beyond fhe normal capabiliy of a human. Cranes 585 bl 50 il )y 805058 5 8 S B
are commonly employed in he fransport industry for the loading and unloading of G Sy Y o e S 320 o)t
freight, in the consirucfion indusfry for ihe movement of maferiais and in ihe
manufacturing industy for the assembiing of heavy equipment.
Circulafion of gases from one line of secfions fo fhe ofher parallel ine is made ) 5 R - . .
e, v 4 310 5451 ) () B o S 5 S8 0
Crossover flues Anode e e mver RN o 1380 153 EEFUIEE ) 5 A
Crost Reduction Afrozen / solidified layer of electrolyte bafh with alumina on fop of fhe surface of i e ) i om0 LS 8 3 i S o e 3 51 G e g e ) G b
liauid bath in the cell 52 ol A i
Crust (bath) Reduction Th ol lecile-gharing pow e ot ol forms o fop ot col oo of s Al e 50 - 8 i e i /4 0
Pneumatically- opermea device supported on fhe shuctural frame in the cell
alumina hopper. If consist of a “stain (Lm0 3) A o 13550 e D Y B 58 i 1 e 50
Crust breaking Alumina Siael bor oparaed by prassutred o cylider hal extand ihe cros recker o 52 (om Al ) A ) U el ) X 0y Dl 59 o 0 355
reodin nevlSe Reduction into the crust fo punch a small hole by single piercing rod. And subsequently e i g 28 Al chind Byl o 5l s3a g3 Uoa N1 np o 56 2.1 J,N PR S e
9 adding/dumping 2 kg of alumina by feeder funnel info fhe hole. Amount of e e Sl i Al Al i 553 8 e 5 Ll i e 1
Alumina added each fime is constant while the fime inferval between the addifions il B e 1 58 50
can be varied based on alumina concentrafion in fhe bath.
Cryolite is @ mineral containing Sodium Aluminium fiuoride (NG3AIFé). It occurs as
natural mineral, but fodiay itis mostty produced synthefically .Cryolite s the main el
Cryolite Reduction component of e elecirolytic bath in the Hall-Heroult process. Cryoiite s a good e T
solvent for alumina in Hal-Heroulf process . 5
Rl B o 138 55 e e
The molar ratio of NaF and AIF3in bath. CR=mol NaF/mol AIF3. Pure Cryolite contains S i /ol AIF3) \ CR(MOINGF) = (31535 pyiasl s5nd 5331) 1 (il 35580 asndl 5531
TR
Cryolite Ratio(CR) Reduction 3moles of NaF for every mole of AIF3 Therefore , ifs Cryolite ratio would be 3/1 or 3.0 PO IAIDE 190 i S g 5in)358 2 on L NGF 1 1138 0 8 o s o0 D 05,
36in 31 H10355)
Crystaline : Solid bodies in which
crysalline. Al solid Al are cystal hous : Substances in which s 08 iy A ) iy ) \,,&,wj,\gﬁu,uy_ﬁﬂww,_.n,
Crystalline & Amorphous Cast house) oo i i 1340 g5 IRPACR T N
rubber
This fermis used 10 define fhe system in which fhe atoms in solid mefal are arranged g A A 33 i 4y 3 g gt o S,
Crystallographic Casthouse) |1 o e el o (10) L5 e 100 S oy ) b 1y 50 Gy e e A0l
The amoun of current passing fhrough a cerfain area of fhe anode. s usudlly o - e o i s D o 10 o 1)
Curent Denstty Reduction expressed in amperes per sauare cenfi-metre (A/cm2| (0 ) e e S8 e e o o e S
Current density is defined s the cument per unit area, perpendicular fo the curent 5l e 5 o 9 o 3509 48 S 5105
flow. This defirifion can be applied fo any part of the cel :anode. Bath, cathode, o
Current Density (CD) Reduction ks 5\ s (O 83 e el 35 ool 31) B e
collector bar and bus bars. J(CD)=1/A = current density in Afem?, 1 50 = (s il Sy T Al e oyt
= cellcurrent in A (ampere) A= area of the cross section of the conductor in cy J Gk s £ (Bl ) = ol O Jule on Kl omi
ot 1155t 3 0 e 5 Gty i ) 0 A0 L0 0 18 330
e Gy i ) D 5 o e B 5
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Itis the rafio befween measured actual production of metal from fhe cell and 0 Gl 51 e i ) g o 8 i)
Current Efficiency (7%:CE) Reduction theorefical caluated metal production using Faradays equation ) i Sl S e 58 s 9496-92 0 e S 455 iy Bl ) 3
144853 e (ol
4 ) 5 S At S 4 S8 e S
I % ) n I i
A
e 3 AT i 3 5 G 50 o G o o 3 s o ey i o
Cycle fime Anode Time (in hours) between two successive fie displacements of a given fire. S omj A A s 9 Bt S
A damper used in GTC / Reduction Ducts s a plate that stops or regulates the flow of
airinside o duct. A damper may be used o regulate the Gos flow pressure inside
the ducts. s operation can be manual or automatic. Manual dampers are furned s s 35,55 ) it o e 5 38 ) i |
Damper low) ot by a handle on the outside of  duct. Aufomafic dampers are used fo regulate e 8 ey s 0 5
Ducin crc airflow constantly and are operated by elecfric or pneumatic mofors, in fum U il 5 55 it
< veting controlled by a thermastat or building automation system. Auomafic or moforized g ctiady L 0 A o A B )
system dampers may also be controlled by a solencid, and the degree of air-flow SIS BBl I A i 1 e skl 30 T L ol ) 5 R0 30
calibrated, perhaps accoraing fo signais from the hemostat going fo fhe actuator PRI TR R ]
of the damper in order fo modulate fhe flow of air-condifioned air in order fo effect
climate confrol.
Datatype " The definition of how many bits, bytes, orwords of data  tag il use. The data type is based on the DataType £ ] g g i i 5

source of the information

Days Lost Time

The fofal number of calendar days lost over a two year period following the day on
which the incident occurred. Itis the sum of # Lost Time Injury / liness days and fhe.
number # Resfricted Work Injury / lliness days.

S e ) 5980 e

558 ] S350y Jah 5 e Sl 55 o 5 e 5 ol Bkl A1 52 ol
Gl 3 A iy i) e 350 g A

Dead Pot/Dead Cell Pot that is out of service and /or electrical out of Pofline circuit. s e gt i 5 e 57 o 3 B e i Ui e e 0 D
A horizontal steel plafe affached (Bolfed or Welded] 1o the fop of the shellin order fo s s ki A e

Deck Plate reinforce the shell by connecting fhe cradies. The deck plate aims in containing the Al dadall et S L e ')j“:g.“ d‘:h U‘i «1:1\ ““*‘m '.v‘*i J;: . e
forces of expansion when the cell in operation dasdl e ) s iR & N
The minimum voliage af which electiolysis can occur with the net formation of . . ) 8 e ) o) e S o ot

Decomposition Voltage Reduction Heron rootion oaduets w Ui oS (I ) G e i ) gl o ) 21

DEENERGIZED DE-ENERGIZED 1 02 o 20 o g I U1 B G s S 5 N 4y a0

(safety in Recuction: 11 Reduction Applies fo Poflines. A state of having no external source of power fo the Pofline WP R ok B 3 0 s D s )

definition)

(However. the battery effect of he cells may be present).

Deformation General Aluminium |A change in shape caused by applying sufficient stress. a0 0825 ] 30 il 0 a5 S o e i 2
" The difference between cell resistance value calculated by pot micro for a given D iaghad g b I 3 40 e lad) (3 % I 5o R il & ) 500 i) G ol 5 5
DekaR/sn Reduction /1) | period of few minutes and compared fo pre-delermined sef point resisiance i 35 340 o s D oG 20
The charges to be paid fo ship owner or charter for exira time usage than that of
agreed time of ship/vessel.The demurrage somefimes causes a loss fo the seller as it S ALIARAIL il i 5 e ol L) i i Ly paline 5] Al IS Slaudl Al g i all \‘,4 ml
increases cost of e fofal freign. ssagi et | o i e Gy oD o L 5 g il il b s 8
Demurrage & Despatch port The reverse of demurrage is despatch. If the charterer requires the use of the ship/vessel for Gy iy g1 ey | 80 S 5 gy e e A i T e i o Mzw,m
less time than the laytime allowed, the party may require the shipowner to pay desp: e vua\u¢ﬂu»~u'up-ﬂ S Tl e b
the time saved.
The Gensity or more precisely - The volumetric mass density of a material i fs mass
P 6 o o 05 o 2 105 3
Density Lab per unit volume. Mathematically. density is defined as mass divided by volume: D e B o8 s e e ey &
m/v_ where : Dis density , m is mass & v is volume.
Design e re ihe expicil goais I  project must ochieve in rder o be ‘ -
Design Criteria i successful  feasibiity reports, especially, the design and o s b 0 50 5 a2 55l R 2l Gy ) a1 nY) 0 il e
decision ciiferia determine the document' final recommendaion for action.
1tis @ nefwork system used in fhe aufomation indushy fo inferconnect confrol
DeviceNet " devices for data exchange. It utilizes the Common Industrial Protocol over a DeviceNet
Coniroller Area Network mecia layer and defines an application layer fo cover a
range of device profiles
DeviceNet " Digital, multi-drop network to connect sensors, actuators and automation systems in general DeviceNet 1 S 83 el ) pSa S g 5
Itis a back-up fuel for natural gas used in power plant g Fuel oil or Rl Sl i i 3y B SN s B B S A J““‘—‘—‘""f‘ji‘“
heavy ol is  fraction obtained from petroleu distillation, either as a distillate or a residue. Fuel oil sn . ) e
FTEN e oy R 1 TETRTIT]
Diesel Power is made of long hydrocarbon chains, particularly alkanes, cycloalkanes and aromatics. The term fuel Ux [ et wiers )_:“:\"M o e S s Ry )_) S 2
olls slso used i a srctr ense o efer ony o the heaviest cormmercial ful that can be abtained S e J.Z}m;., SRS
from crude oi, e, heavier than gasoline and naphtha, U1 S50 G AR A5 555 a1 S g g iy 30 0 5
Diaital w Information represented by 3 dcrete value . Lor0) Diaital 0310) Dol i sl 3 il s e ol Sl J S
33 e 0 B 58k 5 Ly A 2 A5 e 1 S 15 0 5
Asemi -confinuous process for casling , principally of roling ingols and exrusion St e 5 e B S AV 30 50 08 5
billets. One or more strands may be cast in lengths of several meters and, in the case’ 5 0 s Silee Ld i SRy e Ll 3 e sy (A2 e ) Bl 05
2 350yl 330 i i) e i s 3 5D B
of horizontal casling, fhe process may be fully confinuous. In verlical casiing , the L A e S e S e
aluminium meltis poured info @ water-cooled mould about10 cm high, open at the e i 25l 5 NS € s 10 e
Direct Chill Casting (DC botfom. At ihe beginning of the cas, the botiom of fhe mould is sealed with a block o iy 20 L D ) i 8 il i B S ) 2 80 S
Casting) 9 DC Casting - ginning - () 0 el | bl ey il e s i K2 T 1 e 5 ot S 5l el 8 o

attached fo vertical hydraulic piston. As the molten metal solidifies, the piston
descends slowly and addifional molten mefal is added unfi the ingof offains the
desired length. In DC casfing . solidification and heat removal proceeds ver
rapidly, which favours a (fine grain, tion only
close fo surfaces)
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(mathematics) A description of a quantity whose value is one of a fixed set of
values, as opposed fo @ confinuous - a value capable of infinitesimal variation. For

also refers fo measures fo protect the ear from noise and parficularly from noise-
induced hearing loss,

) ) G 0 5]
Discrale " example, infegers are discrete values whereas real numbers are confinuous: digital Discrate e il g 5
sound has discrete amplitude leves whereas analog sound is confinuous
Itis o back-up fuel as an altemative fuel for natural gas used in power plant gas
tubines. Fuel ofl or heavy il is a fraclion oblained from pefroleum disfilafion, either bl
as a distilate o a residue. Fuel o is made of long hydrocarbon chains, particularly g e PRET A
Distilate Ol or Diesel Power alkanes, cycloalkanes and aromalics. The e fuel oil s also used in a sicter sense g i AR
o refer only fo the heaviest commercial fuel that can be obained from crude .
i.e.. heavier than gasoline and naphiha.
Download i Transfer a coov of 3 oroject file ter to  controller over a network Download T s 2 i et
) The side of he cell adjacent fo where fhe curent first enters the pot line from the \: i s e
Downstream Reduction rectfior ot ) 4 ) e s AV LSS o o S gl
Drive i Device used for motor control Drive i s
(storage) A peripheral device that allows a computer o read or/or write some
storage medium such as a hard disk, floppy disk, magnetic fape, compact disc or
DVD. These would be called a disk drive, magnefic tape drive, efc. CD and DVD 1 ) 4528 (e 1
N e i
Drive " diives are known collectively as opfical drives. When unqualified the ferm probably prive o ped s o]
refers to a hard disk dive.
Drive Control " To manage the speed, torque, horsepower, and dircction of a motor (e.g., mixing, winding) Drive Control A &y ps
Driveloaix [ Sustem Driveloaix T 9 s 3031 G 5
e 0 ol Uiy S50 s 5 ) €151 Sl B gy e 0 i 5
Aluminium dioss, a by-product of the aluminium smelting process, can be mechanically Wit e saisnd e e n o randins
recycled (0 separate the residual aluminium metal from the aluminium oxide. Dross is a mass B i lin OB et s 8 ;j % Q‘.ﬂ. R t"A):‘L‘“
of solid impurites floating on a molten metal o dispersed in the metal and can easily be B jm_ Vo8 a6 33 50) a5l o i) e S5
Dross Casthouse skimmed befoe pourig th metal il o orcasng. forms on e srfaceof - 0 A 5 ) o) e i) i G i i
melting-point metal aluminium or alloys by oxidation of the metal. Dross, as a solid, iy Ty I R SO N PSS e o)
itingune rom siag, which 5 . Dross produc s not enrly wasie matri: for e N L s U Dl
example, aluminium dross can be recycled and is used in secondary steelmaking for slag DE ‘ ’ = T S
oxidation.
Dry Scrubber Reduction/Environm | The cleaning system designed o recover fluoride emission from fhe cell by 5 e S IS e im0 o Y LI e Sy B 5 e
il ent contacting cell gos with the absorpfive alumina feed. st ols
n abatement system/Equipment used for freatment & recovery of Hydrogen
Fluoridle (HF) gaseous emission and parficulate emissions from he cel gases. The A4 o il 3158 il Sl o Ll o il 55 Al 280 (500 gl il e b
cieaning system s dsigned o ecove th fluoride emission by sucking ol cel gases 2130012 5 o LA g o (7699) ¥l 558 e i S5 il il s e
info main 5 about 99% of gases then b 938 i A0 5.5 i il el 4 40 e (3 ey T 353 o el
cartied fo the gas c\ecmr\g equipment. Alumina s being sed as an absorbent of HF e 428 (s S8 (0 S 5 0% 503l S 8 ) iy 00 ik ool
in 0 b6 ier 13 £apiurs T porheuate fuardss. carbon dus and oier mauries gl 51 520 S A 3 58 s i O (A a8 o 50 5 I3
Dry Scrubber Reduction evolved from the cell. The fluorinated g 058 Eadaniing | e )t 1,58 sl e ol i b 555 e 1 LS 40
v alumina affer HF absorption process forms a secondary alumin and its fransferred i i Y LRI el 8 ) il i A e 1 i i il 0 G 7 5508 O
o cell hopper in Reduction by hyper dense phase system S e 358 ) e 55 o 5 e LS 45 8 Sl o L) &
e fed he lectalys cols by poit feeding sysfem. Thereby.recycing the 2 el ) ) 50 A B 8 R iy 3 0 D 1 L
captured Aluminium fluoride will reduce its overall consumptior e Sl A kel i LA 55 5 i o S LAY G il 4 i e 3 S e
Hoodud coll must o sed m confuneion wilh & dry sensber o koep e el under o ka1 Y 3 e ) G o 5158 s S5 0 35 ) ey e
negafive pressure and the gases are then sucked from the cells for reatment & and (GTC) =138 s sins o 31,58
recovery of HF in GTC.
A s BTy N ) e 3y i s s e
ey 20 eyl By il i) GRS G L3 e Sl 2 () it
A micro computer device used fo control cell parameters and in charge of all | . ;
operafional procedures made on the cell such as break & feed , cell 3 g G S S i o s scis ‘*\*j:j‘ et fdf‘;"‘*" )
resistance control , anode beam movements, cell valtage ., AIF, adifion ..efc... Pot e . iy
microis inferfaced fo a cenfral computer and each unifsenvice fwo cels. In e old . a8 S J*“‘;»’ﬁ)j;’**’&‘“‘;m*\;m“ e e sl i %
days , all the cell operation & confrols were caried out by hand. The voltage was o A " bt A i ;;“‘ S eah 3
read by the operator on an analog volimeter mounted on each cell and anode s S 5330 g e i ) B ) eI Y . oy U ae v
Dual Pot Micro Reduction /1T) |, sstion could be adjusted by moving a chain, then replaced by pneumatic hen = 2] SR g g St i 1 Ll 1 s e j;ﬁf;”ﬁ; ey
electric motors.In 19605, the computer technology was infroduced ino he N 00yl k0 1 ) g ey
aluminium smelters.The inifial purpose of the computer was then fo confrol the @ ) oy T 1 s p i vm»du‘ oy z;«sww»uﬂ“ ey
ACD/AMD anode metal distance (inferpolar distance) by activafing the drives on K S S i Ll "1 pSai? s R o8 8 s i s e i 1 200
the anode beam. Later on the anode effect termination was automated by use of = 1 i B g LD Sl e sy B JM el el 58 5k e T LIS 3 a1 g0
the computer and instabiliy in the cell voltage couid be detected. 5 S g 80 05 L e S S0
& -
- =0 -
Ducts are used in GIC fo connect all Reduction cels fo GIC in order fo collect A e S 50 5 o 5 5 g et 0 e 05
generated Gas from the electrolysis & o eliver and remove air. The needed S A s PR
airflows include, supply air refurn air, and exhaust air. Ducts commonly also deliver U EA - A e 8 o
Duct (flow) at GTC o1c ventiafion air as part of the supply air. As such, air ducts are one method of ensuring FEYE - e halad o e B
acceptable indoor air quality as well as cel thermal balance. A duct system is also Ol 5y et 5 () 5 3 1 S L o 1ty |
called ductwork. Planning (laying out}, szing, opfimizing. efailing, and finding the D Bt v s o el b 3 o 330 sl i3 o 9G]
pressure losses fhrough a duct systemis called duct design. Ducts are made out of o= o )
Galvarized steel.
The end of the cell nearest o the secfion that inferconnects the cell gases duct for f - o S
LA 0 e sy 3 S i
Duct End Reduction koot 1o the a serobbor w4/ g U i e
E3 Plus i Elect E3 Plus g e
1) Eor Protection refers to devices used fo profect the ear, either extemally from
elements specifically from noise or ofher environmental condifions. 2) Ear Profection g | A ety Gl i G S g ks L 1
Earing Profection Hygiene o PR I R Y S R ANV AP ERPARAIY

EFFECTIVELY GROUNDED
(safetyin Reduction : A1
definiton)

EFFECTIVELY GROUNDED
Infenfionally connected fo the general mass of earth hrough @ ground connection

o sufficiently low imp urrent camying
capacily 1o prevent the build up of voltage fhat may resultin undue hazords fo
connected equipment or persons.

g g e

515 0 e S SV 58 g 5510 sl 53 Pl 4 i
sl 1 i i IS 8 )R ) o 5 ) 3 55 03 Bl a2

Effluent is environmentally defined as “waste water” (reated or untreated) fnat
flows out of a freatment plant, sewer, or indusfrial outfall. Generally refers fo wastes
dischorged info surface waters. So effluentis a liquid waste discharged info the sea

il A (o 385 1 (ln ) 5 Al "ol
AL 13 e s Ly ) S ) Rl iy

Ll gl L el i i 5
458y il o hme

resulting from on 's activifies, products of services.

Etflvent eHs and considered fo be water pollufion when ifs ouffiow from industial facilfies fo fhe i) A ) | o L e s ) 58 0 il U 5 L 30 L O £ g 0 el
lver sea or fiver. In the Aluminium smelters , effluent is generated due fo usage of cooling e i e 5 g (15550 i AL AR 5 i ) sy S 1 i ol il |
water for cast house . compressors , inducfion fumace in rodding . carbon plant for T i Oy ) e 31 350 0 1yl 1ty A il ol
green anode cooling , wash-down of he plan mobile equipment in central R 515 e o 350 st iy oy 650 R g
‘and discharge of from power plant.
The part of the overall management system that includes organizafional siucture, b i 33 ek oy ekl gty L2 D e L e
:x::“"“”"’"' EHS plorring activiies responsiile. practices, procedures, procesies and fesources A it
for d achieving, mainfaining fhe EHS policy.
A systemafic and documented verification process of objectively obtaining
EHS management EHS evidence fo defermine whether SA EHS management system conforms fo fhe EHS A Rl Atan | e g 5 Ky Bl 1) 153 S 5 e 303 e sl ) i gy e 5
system audit fem criteria sef by and for of the prwr) 5331 ) o 15 5 5 S Ay Al Kl 1 A L i Sy
resuls of this process fo management.
000 ) e % 00 ) (549 D (5 00228) 30
Elastic Deformation & Reduction/raw |51 D e deformed body hape when the applied st i 50 05520 50 3 8340 0458 8 Sl e e (e ) A
Plasfic Deformation ( oot removed. Rubbensalvp\calehsﬂ: matenl Pasie eformation: The change n shap s permanent S 5 (e g8 015 A e (00 ) ooty
Permanent). material after the appli Plasticise is a material indergoes plasti B g g B e o Ty i 5 50 013 s i Ly 3 3 pndl B B il Ly i 580
(53 o)
uQréagq
5 Reduction/general |A flow or movement of free electrons in a conductor. Current flow direcfion is from ’ s "
s il ) o i o g5 ol Gt i) 50 S .
Electiical Current Nominom . | pative 1omaganea. A 3 S S o B (S im0 i S G
e il 50 5 D) A0 S 55550 S e g S i
Process in which a oy
e e
Electrolysis Reduction direct electric current. Positively charged ions (cations) migrate with the electric S G - e Jda )‘ A ) S8 0 9‘*'3 A e 4 i
current o the cathode, and negalively charged ions (anions) migrate fo he anode. bl demad s
Gaseous or fine pariiculate material leaving the cell Usually refer fo materiala B o e ) ) S s A e A A e 4
Emission on potentially harmful fo the environment such as hydro Fluoride (HF), carbon Oxides e 33058 Gm s el e o e el sl S ke 5 4 0 R SRl 4 sl ,j‘mﬁ'j‘;
(CO@ & C0). 502 o
ENERGIZED Reduction ENERGIZED s B 550 e X G B 3438 0 e ) e s s Y1 ]l
{setyla Appies fo Poflines. A stage of having an extemal source of DC power to fhe Pofine. e bt B 52 )
Energy is the capacily for doing work.
Thers are mary dierent fornsofanrgy. Heati o formofanergy. Haatis L ) S i i RIS SRS IS i e e i o 558
5 i eneray in fhe lubine which drives a generator fo . 10D 345 i S LA B D w2
nergy Aluminium produce e\ecmcc\ energy. The electrical energy is converted to chemical energy L1500 L i S5 15 Rt A8 ) 5o A8 3 5 a1
o produce Aluminium and generate heat in the cells.
eduction in the amount of energy consumed i a process or system, or by an organization or 5 02 A 0 e o 3 e ] e D g BT S
p— o e e e Sy | S T
. The sumoundings in which an ovgammmn operates, including air,wafer, Ion, £ Ly 2y B 2l ol
Environment EHS natural resources, flora fauna, humans, and their
running.
tis used rapidly
Foot Print The Global and other data. it gl G el ) S5 ) 8 8 e 5 150 )l
Thes estete st af 307 ot ane ot o e g orcprl .5 e o e
nature can renew i
Blsmentof an ororizaorsactle.prodcts fsanices ot can naractwit the -
F S Al e ol 1y e ) st kol K21 G o 0 s
aspect EHS - Asignificant impactis an pect A A N il Bl o e s et &
- b e 5 0 S e 55 0 Gl el 5 )
s b o v significant environmental impact.
. el S J el Az 3 K 5 1y ted 3 A ) o gl A Ui i 3]
Environmental impact eHs ‘Any change fo fhe environment, whefher adverse or beneficial, wholly or parfially . o 3 S iy g 2 Al




on level of effects
an existing facilty is having, or a proposed project would have, on its natural environment. Its

a5y gy ) L il JS9) 555 5y i k8 e P
R Sl e
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o 10 1 a3 S5 L B e Sl 2 g A OV ) )50 543 5Lt (1
2 5] e gl S e B )

abjecives incluce (1) t help decide i the effect are acceptabl or have to be recuce for IR
the faciity @ - > S %) e sl (S i 55 e 35 s (2
appropriate monitoring,mitigation, and .
a0 (4)to prepare an environmentl mpact report (ER) A iy G i) il 8 Shn 3
R 0 S i .58 5554
Overall environmental goal, arising from fhe environmental policy, that an )i S i e i o il e il A 8 ) il 44 2
Environmental objective EHS organization sefs felf fo achieve, and which is quanfified where procticable. Rt P
; i fem, related fo an - B
. Lt i )l e S s P AP LS55 A 5 0
Environmenk B [oranzaton's convol 1 s onvionmentcl aspec, basee on i envionmantl i ) o £ 5 95 S 1
performance oo Fre
Defailed performance requirements, quaniified where pracficable, applicable fo DSt gy D 6 s
Environmental target EHS the organization o parts of thereof, that arises from the environmental objectives Gl e e e Wl w3t R chop ety
and that needs 1o be sef and met in order fo achieve those objectives. e s
The United Stafes Environmental Profection Agency is an agency of fhe Us. federal
government which was created for fhe purpose of profeciing human health and i g 4 % R i 05 0
ne environment by wriing and enforcing regulafions based on laws passed o i Sty G i chbty g
by Congress. Tne agency has approximately 15,193 ull-fime employees and A i Sl oy s )5 A ST ) el el 15,163 e s B o
engages many more people on a confractual bass. More fhan hlf of EPA human 5 T o A 50 63 S e Gy o i e IS
resources are engineers,scienfiss, and environmental profection specialist: ofher 1040085 e s Ry 1 s A0S g sl iy il 530 s
groups include legal, public affars, financial, and information fechnologisfs. The EPA " e 27 e
EPA (Environmental e + |nosits eadauartersin washingon. D.C. regional offices for each of he agency's P
Profection Agency) nvironment 1o regions, and 27 Iaborateries. The agency conducts environmental assessment, d s i 8 e B 1 b ey A, ) S 5
research, and educafion. It has e responsibilfy of maintaining and enforcing ] S, il
national standards under a variefy of environmental laws, in consulfafion with siate, 0 s s ) AL U8 il S i S
fribal, and local governments. I delegates some permifing, monitoring, and 5 o il B ) (N S 3 Tl 8 i il om0 e
enforcement responsibilty o US. stafes and fhe federally recognized fibes. EPA i S o i S50
enforcement powers include fines, sancfions, and ofher measures. The agency also s 1y 5l S5 gl 5 Al i) 05
works with industies and alllevels of government in a wide variefy of voluntary D D1 32 AU 3
pollufion prevenfion programs and energy consenvation efforf.
EPCM (Engineering . Engineering, Procurement, and Consfructiont (EPC] is @ parficular form of , o
Procurement an confracting amangement used in some industies where fhe EPC Confractor is made 25 praaily i $1) Pl e LS D S5 00 e 608 ) (EPC) ‘u\f s 23
Engineering e Ay iy ity i T g o5 Dt e ey o il
Constuction responsible for ailihe acfivfies from design, procurement, constuction, fo Sy i 250 e )
Management) commissioning and handover of he project fo the End-User or Owner. N eaaiandd
Equipment Mainfenance:
The work done of mainfaining or preserving fhe equipment. e e B8 i 3 4 D
An industial nefwork profocol tha adaps fhe Common Industial Profocol o i o]
EtherNet/IP " A ol et EtherNet/IP 8 £
l 1 502 g skt ) o S 5
EtherNet/IP " e e EtherNet/IP el o e e 5
Tnis issmply the mass % AIF3 in excess of Na3ATFé composition. The molar mass of S )53 NS ot S i 551 1 s 5 () e 8
Excess AIFS Reduction | AIF3is exacly twice fhat of NaF, the Cryolite rafio is wice the value of bath o, 930 30558 st i 0t sty s s amh 5391 ot e g i
Note: The mass of o mole expressed in grams FCOSSRIRTR (o
Provides necessary draft for individual flue-wall and fransmits the flue gases fo the s i
' wal i 0 55 P58 0 Gy )50 o o 38 G e 5L 8 51 3
Exhaust manifold Anode fing-main duct. The sucfion in each flug-wallis independentll adjusted by means gt T T
of moforised damper, g
EXTENSION CORD
EXTENSION CORD An extension cord consists of a length of lexible muli-conducor cord having an 8 e ik SRS S s
. a s 1 1 S5V 0 8 0 e e
(ssetyin Reducton: A1 Reduction | “attachment plug" at one end for plugging info a receptacie, and a “cord gt Ay s B e e
deiniton) connector” at fhe ofher endinio which a cenfinuing cord or electiical appliance y A erd 0t Sl dpa oDl oh S0
can be plugged:
caruson o Sppliaton of presars lrcad1aow o 6. wih he operieg having e | LI B SO i S B e
rusior astHouse | gesired shape of a rod bar, profile, or fube. Hydraulic presses of a few thousand g R PRSP T R e e
S o Sty G S ) o e s
fons pressure are nomally used.
Fabrication:
Fabiicaion i the building of mefal sructures in desired shape and form by cuffing.
Fabrication Maintenance | bending, and assembling processes 0z 583 g b A o i S g s Bt ol 4 il o
It allows products fo share @ common addfess book fhat finds and provides access
FactoryTalk Directory " 1o plant foor esoutces,suchasusrs. ol ogs and raphic disploys. Th drecony Pt e 3 0 85
is ith the FactoryTalk
FactoryTalk Services " Itis @ suife of services including Live Data, Directory. Audif, Secuity, Activation, and FactoryTalk Services o]
Platiorm Alarm & Events. It s embedded in mos of the products from Rockwell Soffware Platform b
FacloryTalk Services FacloryTalk Services o i
omposed of Rackuell oftware components o sevice tha are used by more than ane prodi sk
FoctonT " Composed o Rockwel sof ponent: that ae used by more than one product FactonT S sk i
Producs offer @ common development environmen, archifecture, and applicafion
reuse, so thaf customers can increase produciiviy, reduce operafion cosis, and
FactoryTalk View " improve qualiy. i provides a common development fool for FactoryTalk View Site FactoryTalk View ERETEIeN
Edifion and FactoryTalk View Machine Edifon, allowing users fo create applications
in a single design environmen.
FactoryTalk View " acommon itecture,and application reuse FactoryTalk View D 5 ) 5 0 B
1tis @ Mathematical equation derived from Faraday's Laws fo calculate he mefal
production from Hall-Heroult process based on given amperage (KA), Current
efficiency and number of cells: A T 0 s 0 By 5 ] 19308 e iy s
“For every | KA operaling amperage. fhe cell produces 80538 Kilo gram (kg) mefal N ¥ P e T
in 24 hours (day) af 100% current efficiency”. The number 80538 kg Al per day 1 8,053 51 Al 5 Y1 A o i (KA 0 0 sl A o o 58
Faraday's Law for Reduction /anode | called “Foraday s Constant” gy g | o 3580538 6100 45 1 ()i 2 e i A i (KG)
production of Alumi plant In SA: Reduction line of 360 cells operates af 380 KA amperage and 95 % current P gt S ost S T s hls S
efficiency. Calculate annual hot mefal producfion from Reduction for Sohar BTSSR 5l 8 380 o 155 A 308 360 00 e 001 s fa pone
Auminim sl o G sl 5 1 i 5l 5 ) 9506
5.0538 (Foradoys') X 380 (KA) X 360 (Cell) X 365 (Days) X .95.= 362,036,225 Kg per yeor i S 382 14 3 o 46 382,035,225 = 951100 < 365 < 360 + o 5360  6,0538
Annuol Mefal production for SA = 382,000 fon/year
When one o more person(s) die as a resulf of an injuy or accupational finess e i i) i S i e o om oo At ) ol i i,
Fatal Injury or liness (FI) Safety sustained in @ work related incident regardiess of fhe fime period separating the. Mt e e s )
events. Lost and resfricted days are nof calculated for fafalites. g o o -~ A I
Fauna ( Animal lfe) & Faunais all of the animal lfe of any parficular region or fime. The corresponding o s L el i Ml i p i
p EHS ferm for planis s lora. Flora i fhe plant lfe occuring i @ parficular region or fime., ot e 4 e 135 0, i
Fiora (Plant fe)
generally ine naurally occuring or a nafive plant e,
ofaproposed itis techniclly feasible, s feasile Gl €5 g 52t e iy e G ol ¢ g mn 1 A 3
Feasiblliy Study Management | within the estimated cost, and willbe profitable. easiilty studiesare amost always condcted o 50, 4 g
where large sums are atstake. Alo calle feasibilty analys. See also cost benefit anlyss 1 U e Sy B 4 D A 5 1528 s s ot ]
e i 5338 i o iy i Sl 3y o ) 50 e Sy e
Feed W High Pressure and Low p
e S i e B S S
recd water pump power system. The main task of any e of the combine feed water pumping system s tofeed the HP/ LP Py i e S
drums of the heat recover feed The B s e b () S S A
the feed wter tank and endsat boiers o valves e
The feeding rate is the mass of alumina added per fime unit fo the cell fhrough point 5 5 g S ) ) 8 i e 8
Feeding Rate Reduction /IT) |feeders (Break & Feed process | Each feed dump have fhe same mass. therfore fhe iy 4 2058, T 1 5,5 L 3

time intervalis varied.

DDA LD Sl ) 333 08 LS 0 0n e i S| )\_.,;

Fieldbus i Fieldbus A G i o i ]
Finish Product Casthouse |Finished Product - the product ihal emerges af the end of @ manufaciuring process. g i) ) o G g g S50
Fire change / Fire Anode AcTie o rave o by ane secton  fh low dfechanof e combuston - TS 5 G o e g i 5 e e (80) D e
Fire group (carbon Anode Atow of normally 12- 15 secfions, befween exhaust manifold and las! cooler with PN e % 18 3 S G5 S ) s e O 2 1512 e i
bakina) anodes in different phases of the bating cycle. il i 8 9 a3 a3 e ) ) e e e e
For reporting purposes s imied fo one fime freatment and subsequent observation 3D ey a3 i i o eyl Ml gD i
and involves freatment for only minor njuries not emergency freaiment of serious g o ot s A8 3 i ST 1
injuries. Tne professional stafus of the person providing fhe freafment does not have b S5 5, kTR o sl 3030
any effect on the classiication of firstaid or medical reatment. However, fhe
severity of fh
Firs cid reatments, following an incident, include only the following procedures, LA Sl e (s k1w o8 oD e B i) Sl e ()
anything else would be classiied as medical freafment 3 3 Y
(o] Using @ non-presciplion medication af a dose: At e S g s ()
{b) Administering immunizations (such s fetanus, Hepalis B vaccine or rabies L ey 0 e g 50§ ) ol S B g i (5)
vaccine) given as a precaution for an injury requiring no further reatment; (c] N R 0 i )
First Aid Incident (FA) Safety Clearning, flushing or soaking wounds on fhe surface of the skin: (d) Using wound FRICRTRTI LA e 1§50 ) A i ) S () ()
Coverings such as bandages, Bond-Aids™, gauze pads, elc.: (6) Using hol or cold: (05 1y 0 5 2 1 8 S 5 e B 8 A ) s i (0)
therapy during the firt vist 3 it el it s A8 ] 1A
[1) Using any non-rigid means of suppor, such as elaslic bandages, wraps, non-figid ol s 255 5
back belts, efc. g) Using femporary immobizafion devices while fransporfing an 0 4 15850 )
accident victim [e.g. splinis, sings, neck colars, back boards, efe.). () Dilling of a e R LD il i 58 8 e A A B )
fingemail or foenall fo relieve pressure, or draining fvid from  bisier i) Using eye
paiches; ) Removingfrgn bodie fom he e usng onl gl ) Removing
splinters or foreign material from creas ofher fhan fhe eye by irigation, fwe =
cotton swabs or other simple means; (k) Using finger guards; (1) Using mossoges (m) Bl it J“\)““ = ()]
Drinking fuics for refie of heat stress
The section of the bus bar fhatis made from Alumirium sheet which can be easly G i 1 o i 555 e 5 5 ) Y a1, 8 520
Flexibles Reduction  |bent. I enables verlical movement of fhe anode supersirucure fing bus. Also all R ) gl | gD o8 5 o sy 5 i 555 A g K b s 6 3501
cathode collector bars are connected fo the cathode fing bus by flexible. a9
Flextogix " System , control at FlexLogix W s
The physical property of a solid material that indicates fs bty fo withstond @ s e ) e S e 5 A
Flexural shrength Lab o physicalproperty of ¢ T i g 51l 58 05 8
This property i actually the fime for the alumina fo flow through a funnel of specific 20 IS 13 i dad 08 . 0y G ) o e S it A i sl
) dimensions. Shaortflow funnel fimes mean a fost dissolving alumins. This is an industry o i o) o S b i o g B o i b
Flow funnel fime Lag developed test for quickly to know the fine content of the alumina to plan @ most - ons i O o35 2 Lan L o 0 0 ) T Y1 1) 50 ool g e i
equal distribution in various sios o s gyt ]
Flve aas Anode Gos dinthe flues by he sensors. EETTISY 0 s koo ek o b i
flve Wal Anode The pifs are separated by a hollow flue wall frrough which the combustion proguct EWE i A 0 5 0 T 8 i
8 i ol 3

flows.In the flve wall  the space is left between the bricks,

5 ) 8 4555 om0 e 5 38




Baffles provide obsfruction 1o fhe movement of flue gases and assist in befter

- el chian 5 e e om0 8 sy S o 6
Fiue wall - baffles Anode Bofios provide obs I 0 35l S0 D) 5 330K 0 5 s B
Flve wall - ie bricks Anode The fie bricks help to keeo the flue wals n shape. g el B ) o ) o 0 B i 1 ) D e Ay A o
e flue wall of each secfion is connected fo each ofher fhrough window openings I o e A a3 , A
Fiue wall - window Anode B e e ey 0 i 50 S e il g 38 0 i 25
Aluminium Reduction plants emi small amount of Fivorides in the form of gases or 403 st S 2 S 1 L 80 o 8 1 10 5
Fiuoride Emission Environment |soiid parfcies. Strct standards have been imposed fo imit fhese emissions.In SA . the 0 it L3 510 S i) yend a8 2 B U o b e by SEEn Y it 4]
permissible limitis 0.5 Kg folal HF emission per fon of Aluminium produced. (i) HE 5350 45 0.5) i1 e 18 0 G 83 8 s 5888 Sl ]
ling rafe is 50 asto facli quent anode handiing o 5 5 a0 A 85 g 18 G 5580 1S i A i s |
Forced Cooling zone Anode S £ shig Wil iyt o o g I 38 51
e i 1 30
1
2
3
Four Zones of fire 1) Natural preheating zone 2) Heafing zone 3) Regulated coolingzone  4) s s 4
organization Anode Forced cooling zone. AR AR A i
Freeze Reduction __[Solidified electrolyte bath and called "Ldae’or MUK e T R ey L S By e i 0
The femperaiure range between the Liquidus and solidus femperaure. Al lloys 40 a1 18 5 o 5 s ) s R
Freeting or Melting Range | CastHouse |except the eutectics nave a discemible solidification range fhat may be over 100C. Ay sy m g | 5o 0 s e g Gy 5 () i £ ) m g G e
The same range must be passed hrough upon melling g e s S UL o053 oty 3 o A8 L 5 i 5 100 0o 81 o8 i 5 13
The measures of performance for each of the metics of injury or iness [given
above] per 200,000 hours worked (representation of rafe per 100 employees a year. 100 S 5 e 200000 5k 158 T S 2 15 ]
The exceptions are fatalfies, which s per 100 millon hours worked. o 00 e
4 Fatal Injury/liness Frequency Rate (FIR) = Number of fatal njuries/ilnesses (F) x 2 i 10000000 5 i e A 5 |
100,000,000 / Hours of exposure P e AT oty e i e joa
5 LostTime Injury/liness Frequency Rate (LTIFR) = Number of Lost Time Incident (LT x 8 Gl
200,000 / Hours of exposure i H(LD) i o ] S 5 20 = (LDIIFR) 5 e 4 b il i ol 5 e
frequency Rates Safety 0 Lost Doy Injury /liness Frequency Rate (LDIIFR) = Number of lost Day Incident (LD) x S i e
200,000 / Hours of exposure: o el X 200,000 855 31 s = 5
U Severily rafe = # Days Lost Day 200,000 / Hours of exposure. (W) )t S 545 5 = (R ST o S0 18 35
1 Restrcted Work Injury /liness Frequency Rafe (RWIIFR) = Number of Restricted i Al X 200,000
WorkInjory / liness (RWI) x 200,000 / Hours of exposure o el 200,000(RI) i A48 s = (RFR) Ja A 4 A0 o
1 Recordable Frequency Rate (RFR) = Number Recordable Incident (R) x 200,000 /
Hours of exposure
R i 54 5 ) ) D e i
el gossupply Gas Recelin The Fuel gassupply sytem i designed to receiv the natural gas from the supplier and transer it to POOYPPR VR B e WS PP R CPME Y e s
Fuel 82s supply/ Gas Recelving Power the main consumers' The Main task of this system s to feed the Gas Turbines and the et 53550 STy 3 ) S0 AL 5 Al

station (GRS

supplementary firing of the HRSG's with the natural gas.

Sl ) 31 1 10 el Sy ) 0 s 5 THRSG? S e o it
s

qu.mymmms e or. 0 heat
lied to a joint, e e il meh before

q
the materials bgmg sldered met, . high usibiy. n the ather hand frebics used for furnace

50 s Al Wl s G T L 0 i 59 80 250 550 A S ) 0
d\syﬁ*‘\,lk.‘wwu\)q»)._‘u)_v,ww [RIEDAFTREA TR,
s o 553030 0 555 3 10 3 08 s i

" . b s
FIETER
Festbity ) ot oo d 50 have low fusib meltat S S T e e i L
e only empers y ty. Gt i A Ay fd A8 4 51 i ol £ 33 ey 438 L ey 5 Y1 o
very high temperatures are called refractory materials. prpcan)
i Ja i 850 e S o0 3 i 85 e g S50 0 080 R
A gas compressoris @ mechanical device that increases fhe pressure of a gas by e e e b et
reducing its volume. An air compressor is a specific fype of gas compressor. b o .&:::J ‘j d‘;; o s ] oy ]
Compressors are similar o pumps: both increase fhe pressure on a fluid and both . | el e s et J a3l ne ity L
Gas Compressor Power can fransport the flc hrough a pipe. As goses are compressiie, the Compressor e i o] é;,;:j;;;jf‘;;@ S e
also reduces the volume of a gas. Liquids are relatively incompressible; whie some Pttt s i L P ITA
can be compressed, the main acfion of a pump s fo pressurize and fransport liquids i s a1 oy e
D Gy it 4 S 1 1 et i i il o A 3 0 S s
The Reduction C quipped with lection ducting
Gas Infel Temperature fo clong e exterio walls f the ol roors, An eecticall insuiling et secton ) ) .
oo P e1c connecis each pof Gas off-fake fo the ductwork system. The ductwork system 380 R/ e it [ /i i A Sl el e gl 8 5 el 3 gl 1 s Al ks I
conveys the unireated gas fo fhe GTCs for freatment by o cy scrubbing process,
which uses alumina to adsorb gaseous fluorine
e gas insulated switchgear (GIS) is a substation unit comprising switchgear and buses enclosed in a el Ji el o e ) s IS5 ol o st P 0t Sy il 5 i e
Gas Insulated Switchgear Power The gas insulated switchgear C15) s  substation unit comprisng switchgear and b fosed FRPE .
grounded metalic sheath and fild with pressurized SF6 gas 5P e a0 ey S 3303 e
Gas Oufiet temperature of each pot measured by inserfing thermocouple info a 6 09 T 3015 3 5 55000 o5 S LI A 0 Ko S5 2
Gas Outlet Temperature o1c hole in insulafing duct of each pot. Gas Inlet Temperature fo GTC measured ot S oS (5 gy i 905 A8 0 54 a0 k) R0
from each Pot opening dampers installed upstream of GTC. Design Value for inlet & Outiet ol gl L) Sl S S G 8 50 iy 015 U sl 2
temperature is around 100 - 150 C. s 3 150-100 G 235 A S350 ¢ s 3 ol 55,20 51 A |
Sos Oule femperature o1e Temperafure Outeffom GIC f cimasphere s measured af op o GIC sack A AN R (el iy Ak e w2 LAY 5 pebe ) (815 8 e ol gl S e
15 3) Lol a5 50 i ) e o g i 3] 306 380 350 555
Gk o 10 50 YD 0 o3 0 i o g2 5505 o s 53035 0 s 0
S 0 58 ) 3 35 i ol g M e 32 G 5550540
iy 5 5 m ot 55 ) 523 g5 T i i o)l g 5 el
Gastinesre type f e combusion o whih b s miure BT T S Y B W A AP T
Gas Turbine Power e P 40 G 5 30 540 ) 3581 5 5 5 )
. I g 55 ) oo g el 330 o ,w 35 ol o D e )
variety of fuel,including natural gas, fuel ois and synthetic fuels. 05 s (i ) Al sy 26 g 2 L i G e 5
531y B e ) e 0 Sl .jj\d\,ﬂu,\.‘,du,mlm,_n.a o
A3 Sl o iy LS
5591 i i D 51 gl ) B33 o i 15 e 5 ) SIS 530
ety
The power stafion s a converter of energy. The chemical energy in he fuel is
convertedinto heat energy and then passed through a Gas Turbine where itis
converted info mechanical energy.The Gas Turbine is coupled with a Generafor
\which converls ihe mechanical eneray info electical energy. A gos furbine is DRI A 53R ORD 3550 R TSl ) U2 LD o 0 e
fype of internal combuslion engine. It has an upsiream rofafing compressor coupled A i SR ) 53 13 5 ) SRS T LD a2 3 iy iy )
10 @ downstream furbine, and  combustion chamber in between. i Y 3 55 5 g S35 5
The basic operafion of fhe gas furbine is similar fo fhat of ihe steam power plant L ¥y Y182 3 e a5 ]
Gas Turbin Pow except fhat air is used instead of water. Fresh aimospheric air flows fhrough a D ) 380 us | om0 1438 ) ) S o b B g o
as Turbine ower compressor that brings it fo higher pressure. Energy is then added by spraying fuel s 35 Gl 0 350 5 m g Ll i BRI 3 ) e e A i el 531 Ll o) S
into the ir and ignifing it so the combustion generates a high-temperature flow. This 5 BT o e 50 5 g ol O 3 8255 3y ) A ) g e s 5 20
high-femperature high-pressure gas enfers a furbine, where if expands down fo fhe bl ) o A e A )0 s i ) e
exhaust pressure, producing a shaft work output in the process. The furbine shaft 5 e 55 ot ] 580 R 0y M) oy 5 58 g S 0
workis used fo diive the compressor and ofher devices such as an electric sy e 5
generator that may be coupled 1o the shaft. The energy thatis not used for shaft
work comes outin fhe exhaust gases, so these have eifher a high femperature or &
high velocity.
Formal document presenfing fhe conceplual project with  descripfion of the
- current problem, a selection of pofential solufions and business case. Approval ot u 1 o3 e e il 1) a1y LAY i e L0 5 i iy S (o a8
Gate 0 Engineering |11/ cate allows the project owner fo explore the best solufion and define the cost of 0&s P oeseile G L) L L iy LR NS o s s 4
the project.
A refined version of fhe Gate 0 document. This document describes fhe problem, )
Gate 3 Engineering | and fhe analysis o fhe selecion of proposed solufion. Final costs and business case £
are also included. Approval at this gate allows the project fo be executed
Gate 6 Engineeting | 15ye" Pocess ot aseses e aciua benef of o previousy mpemeried o 6 50 5 i 50 s 4 e 2 0
the observe the average
temperature of the Earth's climate system and its related effects. The Intergovernmental Panel on
Chgacrming / Clmate EHs Cimate Change (IFC) reported in 2014 tht scentiss were more than 95% certain that gobal D 3 .20 it 3 g i S 08 e el Bl A5 ) £ s ) ) e 35
g caused by
8 i 11335 i laaley b e o i 5 585 o (30 0 30) ) S50 05 e b
Polycrystalline or mulficrystalline materials, or polycrystais are solids that are 333 dave oty Sash Lo ye - e e e
composed of many crysallites of varying size and orientation. Crystalites are also e
refered fo as grains. They are small or even microscopic crystals and form during fhe. Ry e PR AP e A Ay i ”;U“, bt
Grain Structure Casthouse) | cooling of mony maetals. el orienfafion can be fandor with no preferred TR o ) Vil s M) i S U Ol A o i o
direction, called random fexiure, or directed, possibly due fo growth and processing Cavd ‘:“‘ P g)‘w\’:i‘:& i \\,’)\.; P e e
condifions, Crystal size is usually measured from X-ray diffraction XRD patterns and ot A d IR
grain size by other experimental techniques like ransmission electron microscopy. Jend n B g S (el 20 Gkt s 51 Gy RS 5M) hnenn ”“H;f;‘
Highly anisofropic carbon with  termaly stable predominatly hexagonal fing-
Graphite Anode layered siructure. The degree of crysializaion varies wifh fhe raw material used and o o 5 B 5l gl ) D g Sy (00 ) a4 025
P! of There are of graite used in e 1 Alim o5 2820 15 i ) L0 A i) £l g el 3
Aluminium.
Al good siubs are dipped in liquid graphite Dip fank ' fo provide a fine graphite ) N Sl
Graphite Coating Anode Plant  [coating on the stubs. The coating faciliiates the removal of thimble on the refurn ol ot b | 0 i S Tl 8 e e e »"1:‘ e
journey of the rod. 0l pla il s g
The process of graphifizafion is essenfially @ high-femperature heat reament fo S s e ) e e s
; bl s s | 909 T 0 8 D e i o e 1m0 i Sl g 0 5
Graphitization Anode imerove the crystaline siruciure of carbon matiix beyond the level oblained by s s ool o e it
The anode formed by mixing, moulding and compacling in the paste plont fo shape
the mixiure of coke and pifch prior 1o baking. 5 e e 5. 8 S 8 ek 3y J 0l 30 0 AU 3 3 2581 4
The Calcined Pefroleum Coke (C.P.Coke) and Buts are crushed, screened and (st
grinded fo form a ciy aggregates with segregation info different fracfion sizes. The ) 1 55 5581 5 1S ey e 550 R
sized fractions of the ciry aggregates are mixed in pre-defined rafios and preheated - 2 3 i s e i S5mny A ol il MLy g g i s el ) i 55
Green Anode Anode Plant il £ 353 o 0 55 B8 A I oy ) €5 20053 33 ) 5 oS .w,w

in coke preheater at 200 C. Preheated coke and hot liquid pifch are mixed to
prepare @ paste in a RODUX mixiure . The hot paste (170 C) s cooled down fo 140 C
and fed fo Vibro-Compactor where itis moulded and compacted info rectangular
block of green anode. Green anode cooled down by water spray and sent fo

baking kiln

il ) i ) el B i 0 170 140 S s ) 531 2583531 e
o o ATy S R s 0 i (i 5 30
comad ) i o o B85l sl ) 0 2 A 1 o e ol 3581




A pitch carbon aggregate mixture hat can refain its shape at ambient temperature

55 s e By S 109 S M B s e

Green Carbon Anode but which has nof been heat- freated to fhermally decompose he pitch typified by o s R 36 i 7 5 3 D oS b s n
geen anodes or rammed unbaked cathode lining. gyl |
A greenhouse gas (somefimes abbreviated GHG) is a gas in an afmosphere hat
absorbs and emits radiafion within fhe themal infrared range. The primary - - . e |t I
greenhouse gases in Earih's aimosphere are water vapour, carbon dioxide, B e e o e e s a3
methane, nifrous oxide, Chiorofluorocarbons PFCs gas and ozone. Without 1m0 0D e 5l S35l A8 gl Al el 5B B om0
9 (T 5y 30 0 ) 18 g b o i
greenhouse gases, fhe average femperafure of Earih's suriace would be about ~18 -
S rother hon prosent average of 15 i L s A i ko331 5P S kg
B e oy T A e
) ] S 365 A e A5 el
Human aciivifies since 1750 fhe beginning of the Industial Revolufion have s g o) udl o e e Rl St e Ty e
Green House Gases EHS produced a 40% increase in fhe afmospheric concentration of carbon dioxide, from e Sl 2015 6o o Sl 0.2 400 A LT5) e i) Do 0 200 “} o S -
Sl 1 00 o ) S 55 T 3
280 ppm in 1750 fo 400 ppmin 2015 This increase has occurred despife fhe upfake of Py 3 o ;
o o 5 i e
alarge porfion of fhe emissions by various natural "sinks' involved in fhe carbon
cycle. Carbon dioxide (CO2) emissions (ie. emissions produced by human acfivities) 0 N Sl 380 ) Uy ) iy L o Rl (0 3] 28 S S )
come from combusiion of carbon-based fuels. principally codl, oi, and nafural gas. ) 05 (35 .0 5 a3 D )y e 30 39S 3y 50 o) e LD
along with deforestafion, soil erosion and animal agriculfure. g
Gross carbon Anode The ratio of the fofal weight of the anodes faken fo fhe Pofroom divided by the o re 9120 e ot 1 g ot i 8 50 LIS 03 o 5
amount of aluminium produce: QA Bl et S
RS S 357 il i
Gross output Power Electrical output at generator terminals EO NN
0 D g iy ) Bn Y ) Bmad)
GROUNDED. GROUNDED
(safety inReducton: A1 Reduction Connected fo earth o fo some extended conduciing body nat serves as ground oz A 5 8 1 55405 ) (e ) D) gl e N D D
definition) instead of the earth.
‘Anode that shorl-Circuits fhe cell by making electiical confacts wifh fhe mefal pad, o L e o231 i D (S ) i a1
Grounded Anode Reduction |15 usually caused by uneven oxidation of anode R g e S IR PE P
Rk The speed of fhe amount of Gases & parficulates removed /fiansferred from the cell B . I B .
GIC / Reduction : Gas 10 the GTC ducts by draught section. It measures outgoing flow of gases generated 50 gl i | 28 8 DL G S S5 Rl e D o Sl ] S SO alad e D e
Flow rate / Gas Velocity / Reduction as a result of electrolysis from the cellinfo GTC duct. Design value Is in range of 2.8 - ) FAIG S 350 s B2 s G o ghosh) o S il S 2 1 BT ol 4
exhaust Rate v o < - A5 3 (NM) Gl 10 2 340528 0 Aend
40 Nm¥/second
GUARDED GUARDED D s 5 A Al S0 1 558 15 € (0 i R |
R Reduction Covered, shielded, fenced, enclosed or ofherwise profected by means of suifable . R e L A S
ety Reducton: Syt ) i i 13 TP A P [l Y1 iy
O Covers, casfings, baricades, rails, screens, mats or piatiorms fo remove the likelihood Er S P e A PO SO TN A YR
of approach or confact by persons or objects fo a point of danger.
Charies Hall from Unifed states and Paul Heroult from France- wao scientisfs
and h ofher's work in 1886 the
process of T Alminium by slocnolysh on aborat le. The Hall-
Heroull process s fhe only economically successiul method which is used fil 1o date
for production of Aluminium on commercil scale.
In areduction cell (pot], alumina (A1203) is dissolved in molten Cryolite [NG3AIFé) A 8k S o i i A s
typically at 960 C. Elecirolyte consisis of a molten bath (Cryolite) and dissolved e S gl g o A Sk L)l 53 oS e
alumina with addifives of excess Aluminium fluoride [AIF3) and Calcium fluoride A Jim g oD LR e 0 5 i ) A 1 a0 m\J
(CaF2) el 255 slne 3 (AR2OB) sl U 331 e 5D i 3 2503 iy 2 o
Bath is & good solvent for alumina and good electiical conductor with lower g S B s Jom o ) L ] e 52960 155l K 3 2 i
meling poini. Direct electical curent passes fiom suspended carbon anodes s S U 550 50305 31558 i 91 i ) HBLY) gy o o
dipped into the bath via b in solution fo the boft BRI o e b 90 i d e (A203) el
s Tk i S ] D8 Gl L 3 2 1 005 3
Hall-Heroult Process (H-H | Reduction /anode |Electrical current while passing thiough fhe bath solufion will break he chemical oo b W S IR T SR T R L R RS LS
process) ond of dissolved alumina (A203) info AL (Aluminium] and Oxygen (2] in Alumina i 1S S 810 a1 BNt o 321 ol S 0 (359
solufion in the bath (Decomposiion of Alumina info Al & O). As a result of his electio- e e N I3 LD RN
chemical reaction in fhe reduction cell, Aluminium molfen mefal will be produced B im0 e ik S Sl e A&.&,m ey
and seffled / deposited at the botiom of the cell cathode, while Oxygen gas Ll A ) i 0 8
released foward upper side and accumulates under the anode surfaces fo react SRS R ey
with carb de fo form coz in HeH . (3¢)C02
process) as per following chemical reaction / equafion: 0 Sl 3 1l e 55 Al 50 G Bl () ) i 0 5551
2A1203 (dissolved) + 3C (Anode] & electical Current KA = 4Al (iquid mefal) + i 31 ol L L5 G5 Gt gl
3c02 (gas) ) . i )15 i L " " e )
The "Bayer Process” & “Hall-Heroult Process" laid the foundafion of fhe Aluminium
industry.
[norcwre) The physical tovchabl; materol porsof o compute o fher sysem
The term is used fo disfinguish these fixed parts of a system from the
Changaobis software o ot Componetis which | xaculos e, o caries
Typical computer hardware consisfs of electronic devices (CPU, memory. display) pulal ok Y ol el b
Hardware " with some eleciromechanical parts eyboard, prinfer. disk drives, tape diives Hardware o G g O
loudspedkers] for input, output and storage. Completely non-elecironic
(mechanical, electromechanical, hydraulic. biological) computers have also been
conceived of and buil,
Harm safety Physical injury and/or damage fo the health of people or damage o property or fhe S o 1 i .
Source orsituation with a potential for harm in ferms of human injury or il health, J s N
1l ) 155 oty 3 L 3 L) K 305y S e S0 e
damage o property, damage o fhe workplace environment or @ combinafion of o o g e e S
Hazard Safety these. NOTE many hazards involve exposure fo harmful amounts of energy or b e S ol g o *’:‘;‘ﬁ,flﬂw il
Hazard Analvsis Safetv The of hazards and their causes e g il i i e 0% e r
Hazard Safety Process of recoanizing that  hazard exists and defininaifs R et ot ity e St oy o D e
ATARDOUS esETIcaL
HAZARDOUS ELECTRICAL CONDITION 5 i .
B30 € aond owAslasiey a4 50 0t a5 i Gl i
Reduction Exposure of personnel fo equipment or materials, confact with which may resultin [ERREEEIN a8 e 9 LI N 5] S Bl e
he flow of injurious electrical curent and/or electical arcing. >
Safetv [Anv occurrence of @ hazard whether or nof harm results R e 0o i ) G e i ST Ao
The mount of heat required fo convert one gram of a substance from solid fo liquid G5 1 B0 AL 10 sl S5
Heat Of Fusion CastHouse |affer it has reached fhe melfing point with no femperature change. For aluminium , S e 52 R B
the latent heat of fusion is 396J/a
The amount of heat liberated when a gram of metal solidifies after having been
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amount s fhe same as the heat of fusion, or 396 J/gram for Aluminium.
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Elevation of body femperature due fo failure of human body's thermoregulation that e e S AL 5 30 ) 05 S e L2 ¥l 5 5 15
occurs when @ body produces or absorbs more heat fhan it dissipates which calls T g2 5 3 e s ol 23 B 20D A ey g3 8 G e
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Heat Shress Hyglene death. When the human body is unable fo cool ifself by sweafing , several heat- $ad daay D950 0 e 59035 e ) e D 3 37D 30
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severe heat sfroke occur. N s 1 el "
Heat fransfer is the exchange of thermal energy beMeen physical systems. The rate. 3 5l S iy i Rl S i L )l A 35 8 () R J‘[ B
of heat fransfer is dependent on the  ho syst & the properiies ) D Sl 5 ot
of the intervening medium through which fhe hem is fransferred. The three 2 - wﬁ\‘)"}:‘z\ - ﬁf" J;";W‘dlj*fi
fundamental modes of heat fransfer are conduction, convection and radiaion. 5 il (a5 6 50 G e Gl 35 05 8 1w )
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changes isinfernal eneray, hence is of vital use in applications of the First Law of G Y e
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Heat Trans General Aluminium |iifusion related fo the mixing of constituents of a fluid. o g 8 8 i) e S Rt
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Thermal equiibrium is reached when all involved bodies and the suroundings reach
ihe same temperafure. Thermal expansion s fhe fendency of matter fo chonge in
volume in response fo a change in femperalure.
Adjacent secfions are separated by heat wall. The gases pass ffom one flue wall fo .. . . s
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Hydrogen Fluoride gas is colourless gas , highly dangerous gas , very corrosive and ) o e L e g g 30y 5850
foxic. In aluminium smelfers it is generated from hydrolysis process n fhe reduction e T e S e 2
HF Environment  [cell and around 95 % of HF gas and parliculates are being caplured by Gas S s e, b Sl Sl b 5 0 D
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The term high voltage usually means electrical energy af vollages high enough fo
inflict harm on living organisms. Equipment and conductors fhat cay high voliage
warrant parlicular safely requitements and procedures. In certain industries, high Sy Y1 S S Ly 5 B Gl oy e T il 1l s e )
voliage means voliage above a pariicular fhreshold Aluminium _ High " 1 Sl S o0 ey 80 55 el Bl 3 5 il 36
vollage s used in electrical power distibution. The numerical definifion of ‘igh s 8 0 S s Ul (5 iy i ) gl i 3420 Aot e
valiage' depends on confext. Two facors considered in classifying a volfage as 0, 50 sl kgt ) 0 00 B0 54502 "l 2l el
“high voltage” are the possibility of causing a spark in air, and the danger of electic FIRRRI P ST PRINET IRt iy RN
shock by contact or proximity. The definifions may refer fo the vali s g | RS B 03 35 e i e ) e S A f o
High Voltage ( 1 0 system, or conduclor and ground (Reduction Poline R (1l 51 1 S A e 1) i A S om0l 242D 5 s )
Current leakage). In electiic power fransmission engineering, high voliage is usually e b 3 35,000 2 3 0 g s e i T sl S A o i
35,000 volts. Thisis & based on the design el " sl e S s IS i L ) Syl e il e plad

of apparatus and insulafion.
The Infernational Electrofechnical Commission define high voliage as above 1000V
for altemating( AC) current, and at least 1500 V for direct (DC) current This isin the
confext of building wiing and fhe safely of electiical apparatus. The Nafional
Electiical Manufacturer's Associafion (NEMA) defines high voltage as over 100KV fo
230KV.
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HMI Automation | Human Machine Interface: The use nterface in  manufacturing o process controlsysten alsh ] iy G 1 B S e AR b 3 ) e
iy Gl
{Human Machine Inferface) The user inerface in @ manufacturing or process control
system. It provides o graphics-based visuaiization of an indushial confrol and S5 b ey il i ki il 3 5 Sl a1 HVI
mordtng e, reviouslycalla on W achin e on il e Tl sl S ) 21 e Gl S 1 0 )y
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Human Machine Interface specialived compmer in he plant such as @ programmable automation confroller el gty / i o il il 5 ) B " i i
(PAC). programmable logic confraller (PLC) or disributed confrol system (DCS). S i e st
Confrastwith OL. See PAC, PLC, DCS, GUI and user inferface.
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Itis the process of High femperafure Anneal of Ingols or Billets. In order fo equalize e it 3 S
grain segregation , Which arises due fo rejection of foreign atoms from fhe dendiite e i e
during solicification , an annedl is cartied out at the highest possible femperafure ( 1y U g a8 A e S L D el o 3
Homogenization CastHouse |nearthe solidus temperature) fo produce an equilibrium condlifion. This i At i e ol bt e ) i Sl 35 h 653
femperafure anneal between 500-600 C i therefore called homogenizafion. A e a3 600-500 o )l Sl it a5 a0 Al 5a
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Hooded Cell: Reduction hese effiuents are reated in GIC 1350 Anae 3y ey ) 1 gl
Hopper - A usually funnel-shaped container in which materiais, such as grain or
i
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An area with an extremely high refractory temperature, which is usually measured ol iy Sl | S 0 A oS R s e U o Rl e ) gl A 5 e A i) 8
Hot spot Anode with an opfical pyrometer fhrough the bumer hole when the bumer is shutdown, ) Ry il Ay T PR
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smoke, hea, dust, airborne bacteri, carbon dioxide, and other gases SIS 00D 81 5 30 SR S S o
Hydrocarbon Management.
The process of managing hydrocarbons mainly Oil and grease. The process has
Hydrocarbon . . . D 003 5 ol 88 S i Sy e
Maintenance | many steps starting from procurement, storage, fransporiation, dispensing, re-iling, s e [ S e o A e S LY i e
Management hop. choinage, diiposd o i o oy i ey iy 5321 5550 i a5 58 513 e S
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The International Aluminium Insitute (1A s the worldwide associafion of aluminium
Al Infemational producers, representing more than 60% of global alurminium production. a5 ) i i S0 el 51 09460 el ) e ) i 3
General Aluminium) [Througn fhe IAI, the aluminium indusiry aims fo demonstrate ifs commifment fo. Dl b g 1 2 o 13 50 08 DA P i S 3 B A58
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sustinable development rough he responsile produciion. use and recying of
its products. Sohar Aluminium is fhe member of
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Event that gave rise fo an accident or had the pofential fo lead o an accident.
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Incident Safety NOTE An accident where no il healih, injury. damage. or ofher loss occurs is lso e e st ey
referred fo as o "near-miss'. The ferm ‘incident” includes ‘near-misses'. RN R g sirad e Ll g i
In order fo have @ mechanicaly sfong and electricaly conductive joint, he void st
e e e s 5y ek S50
Induction Furnace Anode Plant _|Beteen e sub and the stub-hole s sealed by pouring cast-ton n . The castiron P S e
charge of predefermined composifion is prepared in an induction fumace. The < B e e
femperature Inside fhe funace is mainfained af 1450:+ SOC. i s ELad ol P ) o
ol 8 0 5 S 0 g5 40 g iy S T 8 )
Aninduction fumace is an electiical fumace in which the heat is applied by o - . e el
inducfion heating of metal. Induction furace used in the rodding shop fo prepare / Sl G e s L 381 0 o 0 o i Ll S 00 s
melt cast iron for anode stem (rod) connection Sl
The advantage of the induction fumace is a clean, energy-efficient and well- e e e e
confrollable meliing process compared o mos! ofher means of mefal melfing. Most ol e e S R g 8 050 e
moden foundies use this fype of furnace, and now clso more ron foundries re. 3 e it G Al A A0 5 415 sl g G
replacing cupolas with induction fumaces fo melt cast iron, as the former emit lofs of et i (0 o 0 ) 8 s 8 8 i el Ty
Induction Fumace Anode Plant |dust and ofher pollutans. e 8 S0 e 5 ()l 5 D S S
Since no arc or combusfion is used, the femperature of the material is no higher than e e e g S Jj;*‘
required fo melf i, this can prevent loss of valuable alloying elements. The one major DS A i ey s ey gy
drawback fo inducfion furace usage in a foundry is e lack of refining capacily: e e s PPy gy
charge materiols must be clean of oxidation products and of a known composifion o R I
and some alloying elements may be lost due fo oxidation (and must be re-added fo s ]
the melt.
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The anode which made of matericl nof consumable during cell reacfion in . e P e ey o S 12 e e s
electrolysis process as the carbon anode is. Normally non-consumable anode (Inert 1 o P e ) i s ol SIS S 51
Anodie] matie of mefalic. compositon fo replace consumabla carbon anode. A1 Y B gt e g g B
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impuriies and more important eliminaling afmospheric pollufion problems A oSS AALd il 5 gl i i 3550
associated with Greenhouse gases. @
. Pouring an Aluminium melt o produce ralling ingot , extrusion ingot (Biies). or wire e S S Gl ) S i ey 8 ) Y pand i i i 1
Ingot Casting AnodePlant |\, ingot almost exclusively by confinuous casting (OC casfing). st U1 5 Ll e P 0 L Y
An inferim or femporary cast form suitable for remelfing of for further fobricaling by P e
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Ingos Casthouse |01 deformation (.. raling, extusion, forging). Wrough alloys are used n the e s s
production of such ingot. Direct chill casling s used predorminately in fhe production e R “‘J‘ e
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Any ijury such as G cul, racture, sprain, and ampulafion efc., which resuls fom [P NP RSy B PP P PR P TRCRPTIN
Injury Safety i related event during a single shift. Al occupational injuries are fo be reported o gt L 0L e i L i o o G o 3L 5 Lo ) ks e 8 5 ]
as solely incidents with safely impact. A i e
Input w Dsta or informtion that is passed nto or out o 3 computer Input T Dol Sy s e J Sl
1npot) " (architeciure] Data fransferred from the oulside world info @ compuler system via apot) "
some kind of input device. b
Inbut Device i A device that toam contraler inout Device g Gy e
Inspection:
Aninspection is an organized examinafion of formal evaluaion exercise. It nvolves ey s e i 1y 5 o s e 8 e 055
Inspecti Maint he visual check. sampling. measurements and fests. Af the end of process the resulf o o
spection intenance | e e Mo e pirposs o Orent oo v e R e Byt e
indication of equipment/object health condition as well e - .
An alfemative expression for a noisy cell. The cell with a fluctuatin | . R e 1) n S 3 R ) 0 ) s o)
Instable cell Reduction | vollage/resisiance.Usually caused by a furbulent melal pad or an incorrectly set 55001 0 353 it 3 W) s gD ) it 3 35 G e T s
anode or bottom muck/sludge. e g i)
Project Scope document deailing fhe work fo be performed, the service fo be o Py 3 5y o i ) D i 30 5
Inshruction Engineering | deiivered orresult with specified features, functions, standards and crieria el g 750l st G A a3 gl k) Uy s 15201
Instruction [ 2 evalustions to be performed by a controller Instruction e iy i it
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INSULATED INSULATED
e neduction: Reduction Separated from other conducting surface by a dielectic substance or air space e ds 2 L gl 50 s 02 8 U 12550 G G A B i St S Ui s 58
ety in Reducton: 1AL permanently offering a high resistance fo the passage of curtent and fo disrupfive o 158 ) A1 i S 5 B0 e i S
einiton) dischorge through the substance or space.
Maerials fhaf have sftuciural properies exactly opposie of conductors wifh no ree k = iy ) ™ ks
Insulators electrons or few available fo flow curent such as plasfic . glass and s | L (0 s i e g S S O e e S B
Aluminium rubbers. Concrefe and wood are insulators only if they dry with no water or moisture "’ e - < * o ol
contaminations,
Inteaer i items within a laeer assemblv Inteaer oy
Inferested Party Safely Indiviaual or group concerned with or affected by the OHAS performance of an o e B (OHES) A Al At i S iy i 5 g1
Interface i Connection with (another comouter or iece of eauiomentl Interface e o oy Rm IS T
The interfacial fension between metal and electrolyte is defined as the difference o "™ o
befween the surface fensions of the mefal and the electrolyte. The inferfacial e i aas aon
v i ) s bty Gl e - g g
interfacial fension Reduction fension should preferabiy be Highin oder o give good separafon of he fwo o g N oo o e i i 3 51 40 S ot o
hases and reduce e fransport of metal hrough the interface andiinto the: S
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Investment Commitiee Engineering |00l enuring Ivestment. dspodcls o acqummns are relatve fo e I’ B Sy D s R D S I o e B
similar fransactions in he indushy and follow due diligence process
The Orgarnization for (150} is standard-
<ating body compored of rapresentatives fom verious natondl sonards
organizafions , D o iy i i
e 5 Fetrucny 1947 cgorizton romotesworce roprfa, e e e e e
150 industrial and standards. Itis in Geneva, Switzerland, [4] RAERPVER Y o v e e e
System) e e 20 R U 0 2015 e St o 852196 b 5255 iy i i d e 4
and as of 2015 works in 196 countries.[5] N R b
u was one of the first organizations granted general consultafive status with the e o
Unifed Nations Economic and Social Council
150 14000 s @ family of standards related fo environmental management that exists
bl i 5 e i i s
o help organizations (a) minimize how their operations &Processes negafively sty i 35 14000 5. Dm0 g o i e
i i X ot A 5 e ) el Y 1 e ) R e Sy 2208 S
affect he environment (1., cause adverse changes fo air, water, orland: b) e i e S D] 3 b b T e i 5
comply with applicable lows, regulations, and ofher environmentally oriented i e ;jj\ 03 3 oy ettty o s o o j’% :
requirements, and (c) confinually improve in the above. . ~ > i S e Py
150 14000 SA Management 14000 53/ i
150 14000 i similor fo ISO 9000 quality management in that both pertain to the Al A i3 55 L L 3l 5 e o s L 2 9000 35 4/ 14000 13
process of how a product is produced, rather than fo he productifself. As with ISO A j‘m S i 56D 6 S5 e 1)
9000, cerffication is performed by thirck-parly organizations rather than bein L 10011 o 3 i om0 A e om0 9l 58S ey 2008
awarded by ISO directly. The IS0 19011 audit standard applies when audifing for e a1 10000 o 000 1 sy o S ks S e Sy
both 9000 and 14000 compliance at once. o 5 5l ot 3 e s o
150 14001 sefs out the criteria for an Environmental Managerment System (EMS). It . . o
does not stafe requirements for environmental performance, but maps out a Pt ok s Uy g T ki) Sl il e e st o “:‘},‘\’:“
framework that @ company or organization can follow to set up an effective EMS. It “_A\ - il A o i e o A1 S e -
can be used by any organizafion that wants fo improve resource efficiency. reduce . ) A o ol S 0 I Bl S i ot 1001
150 14001 SA Management 14001 534 1 G G S8 3551 550 TAOOL 538 o s g ) 534 Ml Y168 i
waste, and drive down cosfs. Using SO 14001 can provide assurance fo company e 0 s S Ly 8 ey i 1,58 ks 3
management and employees as well as extemal stakeholders hat environmental e e A p e
impact is being measured and improved. Sohar Aluminium was cerfified for 15O 2012 fle 30 14001 553/ 3842 e S e
14001 on -
Kaizen, Japanese word for ‘improvement.” When used in the business sense and
applied to the workplace, kaizen refers fo activiies that confinuously improve ail
Kaizen SA Management | funcfions and involve all employees from the CEO fo the workers in industres. Kaizen s 3 o i gl 1 Qa1 A il s )l i iy A 0 5
in Japanese language simply means * changed for better " & equivalent fo
Confinuous improvement
B effectively a company or -
v - o m“m:‘! v s iﬁs; wwu:u:: el sl \.; PR ).ﬁ-u} asu b 29,2
s i 1 250 555 Sl 0 G Shgal 0 3 e Y] 3
, festor (1) levels to evaluate their success at reaching targets. High-level KPls may focus on the overal Al i s S S S S e S Tl
otal metal production , profts or Uit cost , while low-level P e rhepum e PRy
KPls may focus on processes. as safety LT 0 9 it g g A S ol el s i Ay
The Kick-off Meefing i the first meefing with the project team and the client of the
Kick-off meeting Engineering | project. This meeting would follow definifion of the base elements for the project il o1 sl s s L1 130 s i 5 ol el 5520 G 6 e ) LtV 5 2
and other project planning activifies.
- i) A i m,.,.,m =
:ll’l'\“ilt:puclw calculation Anode Daily production of a kiln can be calculated by the formula:( No. of anodes/sections 1 i el s (feke 20 2 ) e et 0 ooy 2 i

X No. of fires X 24] +( Firing cycle in hours)
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used to program the PLC
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Lean Management

SA Management

Lean manufacturing or lean production. often simply ‘lean’, s a systematic method
for the elimination of waste within @ manufacturing system. Lean also fakes info
account waste created through overburden and waste created through
Unevenness in work loads . Working from the perspective of the client who
consumes a product or service, "value"is any action or process that a customer
would be willing fo pay for.
lean s the sef of "tools" that assistin the identification and steadly efimination of
woste. s woste s afiinoled quolfy mproves while production ime ond cos re
reduced. These tools including 55 , Kaizen, .
Exentioly. leon s cenifed on making aowious what adds value by reducing
everything else. Lean manufacturing is @ management philosophy derived mostty
from the Toyota Production System (TPS) and idenfified as “leant only in the 1990s. TPS
is renowned for ifs focus on reduction of the original Toyota seven wastes fo improve
overal customer value, but here are varying perspecfives on how fhis is best
achieved. The steady growth of Toyofa, from a small company o the world's largest
automaker, has focused attention on how it has achieved fhis success
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Solidified electrolyte/oath built up on the inner sidewalls of the cell Sidewalls ledge
is necessary to profect the side lining from erosion but bottom ledge under the metal
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Ledge Reduction  |pad on e cahode surface is nof desirable as if wil prevent fo pass fhe current s ey i P b o it e
from anode fo the cathode easily which may lead fo increase the cell resistance L S e e
and cellinstabily. o .
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Line Current & Cell current

Reduction / Power

The direct electiical current (DC current in KA unit) flowing through the Reduction
line.

Electrical Current must flow fhrough a cell fo make Aluminium because Aluminium
electrolysis is an electo-chemical process. Cells are build and connected in series in
e reduction line. Therefore equal current flows through a cell fo make Aluminium.

5o line curent s the some as cell curent
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That atwhich

the cooling cycle or the
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Liquidus Temperature Cast House temperature at which the alloy becomes completely molten when heated, gl Bt o Hedlen il g Us 2l G 05 1
ondon Metal Exchange (LME) i the futures exchange with the world'slargest market in TS e ity G o e i e Gy A 1S )
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contractsup to cash tradin T

prcing, and the option of physicalcelivery o sette contracts.

Logistics & Logistics

Logistics is the defailed organization and implementation of a complex operation. In
a general business e \ug\shcs is the management of the flow of products , raw
materiais, equipment.ec. befween Ihe point of origin and the point o

I ovcer o e of customers or

The
ogistics of physical items usually involves the integrafion of information flow.
material handling, production. packaging, inventory, fransportation, warehousing,
and offen security

Ayl 551 ki 5 e s S il i i By i
e S S R R RS S SIS,
e g 5 3 il 5 )y S ) 515 e e 5 S )

Monagement Port S5 ) A 0 G oy iy s IS et 53 g S50
9 Logistics management s the part of supply chain management that plans S halinl i o Al 5 e e
implements, and controls the efficient, effective forward, and reverse flow and S Sy L8 i ) gl s 0y ey i ) 8 130 i A
storage of goods, services. and related information between the point of origin and L D Tl g 8 i e 134 i) i 5 S ki
the point of in order fo meet cusiomer The complexity
of logisfics can be modelled, analysed, visualized, and opfimized by dedicated
simulation software. The minimizaiion of the use of resources is @ common mofivation
in all logistics fields.
o LAB LOImeans Loss On Ignifion . Itis the loss in weight of alumina on heating af 1200C for S o | S By TS5 120053 4 5 i )3 f I 48B3 i LOI
1 hour. Lower value is better & typical value for aluminais 0.7 - 0.8 %. e 21 s (3390 05 %40.8-0.7 b Ayl gy el Uie JY1 52 S L 3 30 (i 2m |
Lost Time Injury / lliness Safety Is an injury or occupational filness fhat resulfsin ane or more days / shiffs away from b cp fi b o oLy S0 1 il e 25 0 il 31 s i o A ) 0 5 i
LTI < work. excluding the day of the incident. ! g 4
Machine Port ::‘;:’ne - a piece of equipment with moving pars that does work when itis given M et e e oS S e oo
Machining:
Machining is the process of removing material from a work piece and shape it
according fo fhe required size and geometry, it includes several processes like X iy i il S pad i S5 S e i o als e 20030
Machining Maintenance | ¢, ing, grinding etc hna e ol gl B 1] o
that s visible without magni after grain etching el il i ) pnn ol 555 i ondl s i il e i
Macrostructure & <15 only visible by of 50 - 1000X under %1000-50 o Shossall ys€35 8 plidiuly Ik 555y mnd T Al b e 1l Ll (51 i) el ke
Microroetore CastHouse |alight microscope or with special preparation under an eleciron microscope with T R | e s ) Sl il ) S sand) s e S g il gl i) L e 50

enlorgement up fo 150,000X. In order lo invesligate the microsructure, a polished
metal section is etched with an appropriate regent
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A magnefic field ted when electric cument charge
electrons move through an electrical conductors (example : aluminium bus barin
reduction)

Magnetic fields are produced by electric curents, which can be macroscopic
currents in wires, or microscopic currents associated with electrons in afornic orbifs.
The magnetic field 8 s defined in terms of force on moving charge in the Lorentz

0 ) S oy 2 i i S S ] Skl S ),,.‘Wwé)‘uu;
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U i i | A .58 5350 o ) ki
Magneic Field Reduction/Power | force law. The inferaction of magnefic field with charge leads fo many practical Al St e g ":] BRI S o N i
applications. Magnefic field sources are essentially dipolar in nature, having a north has e iy s b oy oot <8
and south magnelic pole. The SI unit for magnelic field s the Tesla, which can be h oA ing gminy VB J’: e S i =
seen from the magnetic part of the Lorentz force law Fmagnefic = qvB o be 55 5 M S ) Sy % 3 e
composed of (Newfon x second]/(Coulomb x meter). A smaller magnetic field unitis 45 10000)
the Gauss (1 Tesla = 10,000 Gauss). !
A4l S0 03 (55 3) el
For condensing part: i uh,. D 5l S il R 4L 05
« Condensing of the steam turbine exhaust steam. R Sy S T 0 120 o ) 0 |
« Condensing of the steam from the HP and LP bypasses. A b ) (5 i o 0 SN il B
. the steam water A ik i 0
« Makeup demineralsed water (normal and emergency). 955 8 om0 e ) A Sl S S 0 ) o i -
For extraction part: ke
. main teaerator feed water tan 2 s e D
For the level control part S e s S A ) s S e (1) S brpimpknrs
« Keeping the level n the condenser hotwell within fixed limits by controlling the main condensate R !
” s, linl Rimy ol S
For the equipment protection A Sy o AR G e b S i 31l A 8
« Ensuring the required minimum flow rate thraugh the condensate pumps, gland steam condenser S 3381 G Sl S )
and ejector steam condenser.
0850 sl i 905 D S 552D D 515 350 (e 4 e o )
P the systemis to the e
h the AL i i 2
Four 4X50% main cooling water pumps. 9650 s 52 ol ikian ) -
Two 2X50% sea water booster pumps 9650 s Al o 3 i
CW Pump discharge isolating valves s i ol s i e e
Main cooling water b Two motorized candenser inet valves il S e 3 ] clin
Two motorized condenser outlet valves A g e dad B Sal
Two vacuum breaker valves. ) il e e 5l “
Two water box air extraction pumps Al T e ) ALY s
Two Debiris filter AN ] e -
Main Steam System (LBA) is a system comprises HP steam and LP steam systems. The HP steam el 33 A ) gl ol Ll 35 )l (o (S5 i ] e i
of the heat recovery FEETRERYIR TN R O KD ) FEREFIRE
(HRSG) HP steam i3 Ao M 5 Sl st i 8 N e
(LBA0) begins at the turbine shut- o ) e (it il 5 ) 52
offvalve
The purpose of he Lo sstem concer y o S HRSE! i e I e S i 1
Main steam system Power P steam fmm the HP steam header. i A P i o ) e A8 \_M- ! i ;5
. i3 ‘s u 555 DI i ) g RSB oy i
Providing motive steam to the Ejector System il i Il (b il 5 S 5 G
« Providing steam to the Gland Steam System of the steam turbine B b S O hoR N v S
« Providing with Pegging Steam to the Deaerator
Material handiing involves shorl-distance movement within the confines of a
buiding or between a buiding and a fransportation vehicle. In A, major raw
merias (Alumino, Coke and Pich ) are rarsfered from he parl o the part 20 i e i L e o Lo el 2 8135 e S B e 31, 8 e L8
Km) by fruck: d the o'clock fomated & equipment G G (5.20) o ol e o (50 505 50 s L 1) 355 0655084 e
Material Handling Pt and smeler |ore ilaed 1 moter handiing within he plant such as Hyper dense phase for 9 H e g A o B g 51 1,010 Y1102 1 53030 50 (520 5 i AL o ol a2
alumina handling from GTC to the reduction Potline . MTV for metal fransport APTV el 5 3581 8 APTV 5 el 55 MTV 55 45 3 om0 5 1 o e 81 0 520
for anode & butts ransport. 25
Matericl safefy data sheet (MSDS) or safefy data sheef (SDS). or product safefy dofa . . . §
shee (PSDS) s on mpariant comporent of pociuct tewardship and occupafoncl 30 e ool PSDS LD iy 6 SDS L2 el i et
3110 5 Tl 01 ks 4 IS g ALy e 1S g gl 13
safefy and health. and spill-handiing procedures. ) il il Sy 8 s Ly B K i g a2
Material Safety Data EHS MSDSs are a widely used system for cataloging information on chemicals, chemical Gy Aadlad) iy S s o e sl ey o “
Sheet (MSDS) compounds, and chemical mixtures. MSDS information include instructions for the i D ity e 5 e 1 i S e
safe use and potential hazards associated with a particular material of product. The ’J «u’f‘q@dﬁw‘ W 530 j P deu,"_:“;‘ﬂl\ pyoer]
MSDS should be available for reference in the area where he chemicals are being ) il g 30 e b5 a1 (S
stored or in use.
The Maximum Reasonable Outcome s defined using the fable below. The MRO is
either Low, Moderate, High, or Crifical. ) s .
The MRO s the worst incidence outcome fhatitis reasonable fo fhink could have S ]l ) e 85 0 i 5
oeeored il e i 4y (MRO) A sl i) i e 5 i
Maximum Reasonable For example. If a crane drops a 1 tonne load whilst an operator is using it (The :"\f‘kz"' o by j"“ s ‘j” ;:\M “;:1';\“;:‘3\‘“‘1;”“\ 4‘:;* e
oot MRO) Safety operator isin the area and not physically guarded from the load) then itis EREE N L&_).‘ M P A_' ot _“L PR Tty d e
utcome (MRO) reasonable fo think that fhe load could have fallen and situck and killed him. Tris e O e e e e L, B
the pofential consequence is High. The incident has happened, we dropped the a0y R0 500 23 (MRO) A o e il 5 S 12y 2 LG ok ) 2
10ad, fhe plant s less than the tears old then itis reasonable fo assume thot the ENTRT
iikelihood is possible. Thus fhe MRO is a combination of a high consequence and a
possible likelihood. The MRO is Crifical.
c i fions will verify the works based on fhe
i projec d manage the relevant punch lisfs (A and B Categories) e ] o U il bl e 55 o B S i) S 8 0
Gecordingy. s operation covers all he safic festsof il equipment.
Is an injury or occupational iiiness which is not classified as lost fime, but which results
in loss of consciousness or medical freafment ofher than fist aid. e .
Medical Treatment includes, but s not limited to: Al g 0 o gy il e S e e e i Y e el ol
(a) The adminisiration of prescripfion medication: Y B e e e et
(b) The use of wound closing devices such as sutures, staples, or application of o i e i gy ey 30 b 3 e )
butterfly adhesive dressingls) or STERIS-sfipls) n lieu of sufure; O G A s Sl s sty S S ) 8 “’”""“_‘;; &)
[Oc’y'gr;eb\:s of devices with igid stays or ofher systems designed fo immobilize parts el 150026 R L) e S 2 e peeeiye -
Medlcul neotmem 80 s gl e | e 3 il ()
ot I Safety (8)The vsoof physical iherapy orchropractie feofmont: v RPN S ey g Y 1 g s S L 0D e )
Occupationai iness) (M) {e) Use of eye patches (except for use as a precautionary measure, and not e — )
extending info fhe next shif].
edicolreaiment doos no:hmcw‘u S ’ S 8 0 e
(a) Visits fo @ physician or ofher icensed healih care professional solely for Al L0 A6l aad s )i i nh et e O
observation or counselling o P ) e £ 458 i e S e )
oingio 5 sy ke S0 S 5 Ll ()
o) The concuctof agneste procedures, such osxrays blood lest and e £ g LA o 3 Sl (50 s ) o 3
prescripfion ey for diagnostic purposes (eg
eye drops to dilate pupils or as a single dose caminised an i o o ey
injry or discomfort
Melting ast |The atwhicha from solid fo ligid state. For example NV Chasi 5| £ () Gl B A il ) ) Bl 0}l i (1) s 0
(melting point) house . Aluminium will melt at 660.3 C . Cryolite at 1100 C . el Ty 2 1100 4 33,9 s o Uiy s e 2 650.33 b
Memorv [ A group of a controller where orograms and d d Memorv ) el 3 G Bind 535§
" (Control system for Cin-process ona gie/ g G gl el )y el el e il 85
MES Avtomation factory fioor! £ by ebiall Gl A Y1 il e Bl 5)1 pSall i 0
Metal heaving / metal Reduction Deformation of the metal-bath interface due fo electro-magnefic forces in an sty 15 55 00 gl 1 ol s i e 0 52 il o G 1 o) 4
curvature / metal hump operating cell. ol 250 O o 51 B g S 0 o
L b s e gy 580 s i Ve 3 i i
Metal Height Reduction The fhickness of the metal layer (below bath layer) inside fhe recuction cell It varies PI— 5 ¥ 5580 g e 0 g8 s i Ul 5 R s i ”
fiom 151020 Cm. 1525
. " The mass of metal remaining in an operating cell affer the normal schedule tapping s s 5l o A e ) ey ) s A AR a0 (S
Metal inventory Reduction operafion. Also it called "metal reserve”. It s estimated around 10 fo 12 fone per cel AT ] st A 1210 J el |
Metal inventory Reduction Mass of liquid molten Aluminiumin the cell. A B Bt S B ) S 51358 555 5
The volume/mass of metal remaining in an operating cell affer the normal o N ) a1 ) 3 A )
Metal reserve Reduction e hacules Tappng onaration. o i ol e 5 sl ) e s 80 s e 8
Metal Solubllity Reduction E,;‘;:Ey:‘y"‘e'“‘ that can dissolve n the bath which isimporlant for curent 3 g Pl AR5 o gl 0 (il Bl 8 D D i 5 el il
A term used fo describe fhe act of removing liuid mefal from a cell. S . s .
Liquid mefal is syphoned / sucked out o a 12 fon crucible by compressed air B e 5 5 5 s i 1 i e
he melal produced i apped af 5Znous nfervalfor each cell Te quanii of O e e s s i1 s ; L“*‘\ )
Metal Tapping Reduction [metal fo be fapped is defermined by fhe mefal height measurement. A liquid pool e | e o s s S 32 ;’_} et
of malol s roqUied i e <@l or hadt balance. sty and celleffcioncy s A5 e T 10.8 ot 35, S T
purposes. Cell maintain a reservoir of approximately 8 fo 10 fons mefal e Ao p o gl
corresponding fo 1510 20 Cm melal height.
A sample is faken from the material and the cross-section fo be sfudied s ground o s )t e e ot et .,
o o i iy ol il S 5 i s i )k (085 e
Micro section CastHouse |and polished unfil it has a flaf miror-lie surface. After preparation, fhe b g PP el > e
microsiructure can be studie S G108 8 ¥ i a5 S
Milestone i Asianificant point or event in a proiect, proaram or porffolio. ) ) gl T P PO Y R P
Mitgation eHs The elimination or reduction of the requency, magnitude, or severlty of exposure to isks, or I T ] 0 DR 5 7 e ) A 5 -
the potentialimpact of a threat or warning 3
Mobile Equipment
The eqmpmemmm can have wheels or crawler freads. Thisis used for access, A 5 oy 5 )y Ry ) 5 o im0 S 150031
Mobile Equipment . Examples in PTV. MV, backhoes, forkifs, [OSREpN i 15105 0,50, 501,082t 1 0 MTV 5 APTV G B i 1)
s vl oo ol ol it
Modbus i orotocol Modbus e S < i3 P10 )
monolithic Cathode Reduction One thatis entirely formed within the cellfrom a carbon (anfhracite] -piich mixture. ol agis ki e |5 S e m ) US55 3 e h
Motion Confrol i leration. position. Mofion Confrol g ey S 5338 RSty )
Molten metal is poured info a form that gives the casfing ifs desired shape. Normally, sl ‘M‘ g e o L2 ol JS Al e J M 8 g il e e
Mould Casting Casthouse |finishing is some fype of machining, butin a few cases, Ihere may be & small A ot o A | G 5 e a8 SIa) i h 0l ) o 5 8 S el e ] e
amount of plastic deformation. Specific casfing alloys are used for mould casfing. S e o e 3 Lt 2 3 e
Mould or Mould Casthouse | Arigid form in which molien mefal is allowed fo soldify. i T o) iy 8 e i s o IS




Moulding or moulding (see spelling differences) is the process of manufacturing by
shaping liquid or pliable raw material using a rigid frame called a mould o mafrix]
This iself may have been made using a patiem or model of the final object.

‘#_J_Js,.?vm_v&j.‘;(i,mu)‘).\&MAM,@AAH\AQ\,I_\‘JJ;_MJ'
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Moulding or Moulding Casthouse e fr i b i B g 5 b (cmd) i
mould or mould is @ hollowed-out block that s filed with a liquid or pliable B e e
material like plasfic, glass, mefal, or ceramic raw materials. The liquid hordens or sefs “‘ o AR “"“"’ SRy s :_MJS_.,:“
inside the mould, adopfing fs shape. A mould is he counterpart fo a cast
Mefal Transfer Vefice : The mobile machine which fransfer hot mefal crucible from .
D (IS i D sl 0 a5
Reduction/Cast | eduction Potroom fo the Casthouse . Transter of molfen alu R g N S A P SN
MV Py Polroom crucibles info the fumaces and vice versa can be carried out through SR ki | e ey oo, e et
ouse different methods. One of the most common way fo fransfer metal from crucible info Ol GA D e A O Jam pitidin foadlcl o
furacesis by crucible filt machine. e
Muck Reduction __|The ot which evervihinain he cell A T T 0 0 G Sy e e S e
The accumulation of undissolved alumina and safurated electrolyte (some fime i e Ly A 15 o S0 0 5 e ) k0 ) 1S i 1
Muck, Sludge Reduction contains carbon dust]resting on the cathode beneth the metal pad at cell cavity. S st B il S 3 S0 e
Natural gas is a fossil fuel used as a source of energy for electricity generation in power plant. Itis a AR R 34 a0 oy et “"‘ij“ v’i‘r“" *f‘::‘ 2 4 il S
Naturalgas ,‘ e 30
primarily of methane, other higher alk: e i 5 g L S G »\1., 53 43 e s O .«; el Sl 555y
g s o il i s 9 28 e e o a3
Natural Gas Power percentage of , nirogen, hydrogen sulphide, or helum, Natural i 50 s o 93808334 e e e iy
355 major source Natorsl gos A 341 ) e e 1S3 S D 348 ) ) i 0]
o more ey than ther hdrocarbon ful such o o n s and roduces e oo o o Sl 8 o o bl ) B i 5 Sy A B i S
dlioxide per unit o energy released: A0S0 AL e s K0 3 o 3 e 5358 o 340l
Natural gas i a fossi fuel used s a source of energy for electicily generafion in
power plant. Itis a non-renewable resource. Nafural gas i @ nafurally occurting P58 8 g i
hydrocarbon gas mixture consisting primarily of mefhane, but commonly including b gt
Varying amounts of other higher cikanes. and somefimes a small percentage of e 4 g e U 0 5 2ot e B e e s il 30 28]
Natural Gas Power carbon dioxide, niftogen, hydrogen sulfide, or helium. Natural gas is & major source i 380 el s 55 e i o 8] 5 i i G S oy S
of electricity generafion in power plant for Aluminium smelters. Natural gas burms i G il 338 i i 1 el b G S b 55 o) S g
more cleanly than ofher hydrocarbon fuels, such as ofl and codl, and produces less s o 0 ] 28 5 ) o B2 3 i S5 e i 0 e
carbon dioxide per unit of energy released. It produces about 29% and 44% less B o 5 ol 3 520
Carbon dioxide per joule elivered than oil and coal respectively.
The anode are preheated by the heat of fhe flue gases, which is generated out of ) s : . s i
. . AR 55 8 g e 0 e o S i i sy s
Natural Preheating Zone Anode the two sources: fhe gas burming in heafing zone & the burning of pitch volalles in T i i Mkl ad St Sy gy S o
natural preheating zone A Sl s S Gy S S
An incident fhat has actually happened and in which no actual (Buf potenfial) . .
i Sl il (i (1) 5 S i ¢ 3] il iy
Near Miss Safety injuries, ilinesses, environment or properly damage has occurred. Somefimes also prc B (im0 e o 2 e 5’ by :‘:L‘:’,““ =
eferred fo as a Near hit e .
Negofiaion vginearing |78 E1OGE5 ol il 1 1asobing cputes ough conslotars behwaen - bl 5 28 3 het e o 5 s i) 02 530 1
Net carbon consomption Anode T 168 of e et mos fcnodes consumed dided B mes of i I e o e 55 ol g 1A o e i 0 o) i 0 £ 10
Network it i erouo of devices (e by some tvoe 4 Network oo 9 G T

New Pot Resistance Adder

Reduction /1T)

Is the exira amount added fo achieve fhe ordery sfart up of ne cell. The adder
consists of start and end values for the day. The difference s reduced linearly until it
reaches zero at fne end of each shift

Sl aglial) A A

[reeny ol i 13 5 R i ) e e 1y g il Y1 i p
s g 80 o i 5 i o) i ) A G 4 a3
iem )

Nifrogen Dioxides gases are formed during high femperature combustion process
from the oxidation of nifrogen in the air or fuel. The principal source of nifrogen

L G 5208 e s oYY ] 30 e b uu 500 3 b ol 58 e 2

Y1 e s 350 3 gl o

NO:z2Nox Environment | i des nitric oxide (NO) and nifrogen dioxide (NO2) collectively known as Nox-s road il s ANOX) Sl i Sy 505 (NO2) im0 315 (NO) o oy om0
taffic. In aluminium smelters the main source is power station and S 105 e 3 (NOX) 055 550 30 i i ¥ ot 8 S50 o S350 0

Node " A ohysical network ( ol i Node PO
Rapid fluctuating in cell voltage is analysed by the pot micro .The difference g s oy y ) e Y

Noise Reduction /1T)  |between the maximum and minimum resistance values over a given fime period is A 3 ol fasl YAl G (5 »,u:;‘ »um.s RN EER] J.\-; o b awde]

used fo calculate the value of noise in pofs.

] 5 i 5 S A

0 il sl Rl

Noise Confrol Adder

Reduction /1T)

NC Adderis the amount of resistance added by the noise confrol logic in order fo

ol b e gl s il

il Sl (1 o W ) e A1 i g ) el ) S5 ] a3 )l
L7 ) i o o i 15 58 i G e ST e sl i it ) i

stabilse the pot voltage. This added amount can range from 0- 1.7 micro-ohrms I sl il e
1t the disturbing or excessive noise hat may harm fhe activity or balance of human
Ife. The source of most outdoor noise warldwide is mainly caused by machine and
ransportation system. Exposure o the high noise levels can confribute fo il e 55 G ) g iy 30
cordiovasculor effects in humans and an increased ncidence of coronary arfery 8 3 8 ) b iy 0 L o K Sy o
Noise Pollufion / Noise disease. Also noise-induced hearing loss o reduced hearing sensitvty on fhe long o 014 e ) 51 550 g 5 e i ol Ak il ) 5 Y 0
. Hyglene ferm. Noise can also affect negafively anima lfe. Noise pollufion affects both health Ay em e e
disturbance and behaviour. In Aluminium smelters, fhere are many areas and acfiviies have iy o 0 T i Y1 SR 8 i 28 i ) e
Hoh vt of s sch osmefl tapeinginreducon  GICfos, Cat house el el 0 )y i 313 5l A b B € YU e
arbon plant Vibr ascreening. 2 i Sl 53 3 0 il o) Sl 558 e s
i e nvtoconore. Comen s so0es ot Somer Arimiom e com
House, Reduction, GIC, Rodding shop, Bath plant, ABF and power piant.
A cell with a fluctuaing voliage (Swinging Voltage). The fluctuafing are fypicall e e ) e & o
Nolsy Cell Reduction sty nconee bmoas sttt ofrtlent st e oere yeicaly M R U A sl il Sy o i e i it A
Any deviafion from work standards, praclices, procedures, regulaions, s e ) oo
fem . that could either directly or indirectly lead fo . o 1] 1551 s S sS4
Non-conformance EHS St G5 0 ) S By Y 3 e e g g

injury or iliness, property damage. damage fo the workplace environment, or o
combination of all of these.

im0 g e |

Null Points a measure of the current lekage in the potiine fhrough the underlying
insulafion and under ideal condifions the value is below § mili-Amperes. The Pofline
is infentionally not electrically earthed. In this system, the reference potential= 0 V.
(Null Point) settles by itself to a given posifion in the pofiine.The Null Paint s at the
same potential as the earth.In normal operation fhe Null Point is ot or near the mid-
point of the line i.e on the crossover between the two poirooms.

5 g b R 50 e ] SR R G €1 05 20 e S A i b
e 565 Y1 Ja el (e 6 5 Y ol o il < s B 8 A L g g SR Ay )
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o 8 A 030 0 i V1 el SV i A i 530" S LS s Y1 S 3215 0 o A
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Itis the shortest inferval in which data can be sent on a ConfrolNet network. If

NuT " represents fhe fastest possible update rate for scheduled data fransfers on that NUT O
k.
NuT " NETWORK UPDATE TIME Scheduled information i transferred with each rotation of the network NUT 42 e e
Nylon Cloth (carbon carbon 1fis used fo eliminate all ai infilirations af fhe beginning of the natural preheafing [N i ) 50 55 S ") oLy i g3 o 25 3 B e 2 2|
baking) zone where there i the highest draught. e a5 gb b )
Goals, i ferms of OH&S perfornance, hat an organizaton s el 1o achieve [ e i e ol i e 05 OHES) i oy 0L, ) it
Objectives EHS NOTE Objectives should be quantiied wherever atid £ 5 S S 8 Y a6 ]
Is & formal safe upper conirol limit for he accepfable concentrafion of @ hazardous
Occupationol Exposure substance in workplace air for a parficular material or class of materials. I i fypically
it pal po: Hygiene set by competent national authorifies and enforced by legislation fo protect Sl gl g dgin [ iy 15 Rali Ry T 5 s o gl 5Tl Sl 558 s e 160 ) oY1 )
occupational safety and health. Itis an important ool in isk assessment and in the
management of activifies involving handling of dangerous substances.
Occupational health & eHs Gondifons and facirs ot afectthe welkbeing of employees femporary workers, o iy Rl 53l 5853 305 585 e 55 S 8t
safety coniracor personnel, visifors and any ofher person in the workpla Bantheanh ss
Occupational Hygiene or Hygiene Is the anticipation, recognition, evaluation, control and prevention of hazards from ol g sl o 550155 5 Dl e s 5 0 8 il 53 ) i N 35 580 4
Industrial Hygiene lvol work that may resultin injury. iliness or affect the well being of workers. wptial Al B! ) ) a8yl Sy
Aniliness or disease is disfinct from an injury. One event cannot be both. Anllness or . o e S . iy
disease results from a work place related exposure of more than one shift; i.e. noise. _i‘_‘f‘\\“““ C u‘j‘" f‘m"\ “‘j‘ ““Z e ;;Lj";“‘ o “‘:‘ Aol b
; induced hearing loss NIHL), carpal funnel syndrome. efc. A person can only be el 5 e TR S
Occupational liness EHS narom ; Gl r#1s |l i i gl (1) 552y s (i 112 i ) 3 2553 o NIHL)|
diagnosed once (1), with the same occupationallness or disease unless there has S O S I N B
beon a complete fecovery fom ihe orginal case. Alloccupational nesses e 1o A A o £ A 0 0 5 il S
be reporfed as healih incidents with healih impact.
Offine i Viewing or editinga coov of a brojectfl that i n the comouter onlv Offfine 1l ) A gty ety |
Part of the overall management system fhat facilitates the management of the
OHAS management OHS isks associated wilh the business of ihe organizafion. This inclues ihe o o el e, Tl L 3 518 A 315
. EHS organizationai siructure, planning acfiviies, responsibilies, practices, procedures, Al Ly T 19 85 30 351703 il el o313 i ) 56
¥ for developing, maintaining i ity Al el g A iy
the organizafion’s OHAS policy.
system, relafed fo .\
ol e bl S Ay 1 i Al L] 50 A 8 s s
OHs Perormance s contolof healh on oyt boied i GHaS managamant achfes oyt | 5 gl 8 St e ey e e i o
i s Aok
i d resulis.

Itis the mathemafical relationship between Current (1), Voltage (V) and Resistance

[ )

Comont [0} meanredin Ampevs (A)
Voltage (V) measured in volt (V)
Resistance (R) measured in Ohm ()

(V) S5 s V oS0 ol o3

(A) e s | e A0 S5

() 3 i R o il 503

AR 8 0 ) ) o B 8 ) S8
R L 5 i1 215 s ] oSl S

V=1xR]

i

8 o o303

Ohm's Law Reduction / Power errry R=Vil
The mathemafical formulas were derived from the following Ohm's Law. D sead G g o 0 L kit 5 s s 0 ol an
“The current flowing through @ conductor is directiy proporfional o fhe pofential e J"“"‘”‘fu_ﬂj_fﬁ‘ e ”j:j’;i”““ h
difference across its ends provided Ihe femperalure s consfont”. 1 Gl 5D s 3 € i o 3 ] 30 D 47 5 e
“A conductor has a resistance of | Ohm when a pofential difference of 1 valt across ° : R s o e 38 5n 3 g0
its ends produces current of 1 ampere”. Ohm's statement in year 1826 o 71826 e 480054
OHSAS 18001, Occupafional Healin and Safety Management .
systems—Requirements (officially BS OHSAS 18001) is an infemationally applied Biifish o e 05 ) bl (G e o R i e Y1 e 18001 e
OHSAS 18001 SA Standard for healh and sofely foms.Ths fo help o 18001 ks BS OHSAS 18001 18001 5,440
Kinds of healh and Al i ) il ) Gl e S g ) 5 25 20
Gt bormimGa Sonet o o oo for ORSAS 0 o
Embedding s 3 proprietary i - o 5ea) G i
oLE " oo oLE 559153439 € e ) 0 ) oS 50 S i i
On Liaht Reduction Used to describe a cell havina an anode effect, £ S e
Online [0 Viewing or editing a proiect fil that s ative in Gniine. Y Tam S Y G
orc " opc 5131 e 0 ) (A iy gl

hardware devices




| An operating expense, operating expenditure, operational expense, operational expenditure
or OPEX is an ongoing cost for running a product, business, or system. Its counterpart, a

capital expenditure (CAPEX), i the cost of developing or providing non-consumable parts for
the product or system. For example, the purchase of a photocopier involves CAPEX, and the
annual paper, toner, power and maintenance costs represents OPEX. For larger systems like

U g ) i 5 B o) S ] D) g A S | G AR s fmd
i s 3 o i A gy A a8 5 )
Sl L e MM,w,...aa....)mﬂ\,,‘,_.gmww
e

Programmable Logic:
ol

1T/ Avtomation

A programmable microprocessor-based device fhatis used in discrefe
manufacturing fo control assembly lines and machinery on the shop floor as wel as
many ofher lypes of mechanical, electical and electronic equipmentin a piant.
Typically RISC based and inan [EC 61131

PLC s designea ot real e uis M ugaed. indusiol envirowments. Comacied fo
sensors and actuators, PLCs are categorized by the number and fype of I/O ports
Ihey provide and by fheir /O scan rale.

In the lafe 19605, PLCs were first used fo replace the hordwired networks of relays
and fimers in automabile assembly lines, which were parfially automated ot that
time. The programmability of the PLC enabled changes fo be effecled considerably
faster. Confrast with PAC and DCS. See IEC 61131

-
OPEX Management |}, ginesses, OPEX may also include the cost of workers and faciity expenses such as rent . 0 VS L iy S o 5 o 0 .a preer) -
and utiies. iy a1 1 oS i D i) oSy AL b 5
I business, an operating expense is a day-to-day expense such as sales and administration, el S Y1 IS o el
or research & development, as opposed to production, costs, and pricing. In short, this s the Ao A 1 ) o 5 i ) e a1 o 1 01 il
money the business spends in order to turn inventory into throughput
ore Raw material | A ferm offen used instead of Aluming ) 5o s A i ]
Ore Cover / anode fo The mixture of crushed bath and alumina used fo cover fop of the anode in an 580 iyl e g ) 8350 S0 ) i 5255 L ) e o] e o s 4
e ; P Reduction/Anode | operating cell and fhus prevent oxidation o air burning of he anode carbon. Its /431 5 5 ) 5 S 5 S 0,91 I 5 IS e 5
cover / Cover mix also important for minimizing the heat loss by insulafing the top of the cell. B0l A le FRS Jus LY a1
Organic matter or organic material, natural organic matter, matter composed of
Organic EHS organic compounds fhat has come from the remains of organisms such as plants e 500 s 00 iy i 5 6 e i o 30 e 8 (VO ) 5kl &gyl S8 5
and animals and fheir waste producls in the environment
Company, operation, firm, enterprise, insfilufion or associafion, or part thereo, - . s i .
Organization EHS whether incorporated o not, public or private that has fs own funcfions and i e e e s e
administration.
is an agency of fhe United States Depariment of Labour. OSHA's mission s fo "assure:
OSHA (Occupational safe and healthful warking conditions for working men and women by seffing and ey i 0 el e i s ) gy Jl 5 323 1 0 n
Safety and Health EHS enforcing sfandards and by providing frining. oufieach, educafion and assstance”. E 50| e oo e Ay S0 i 1y iyl B iy s gy
Administration) The agency is also charge avariety of fatutes an Ol b A A ind gy g i 5 A
regulations.
output " The stge hre the nformtion btined i procesing s presented 1 heuer il output e i 52 o ly e i J i i ) S
Output " [archwwme} Data fansfered ffom a computer ystem fo the oulide worid via Output ]
e kind of output d
[archwwme} Data fansfered ffom a computer ystem fo the oulide worid via )
Output " some kind of output d Output e
Outout Device [ or enersized by a controller Outout Device [EVERETN
3 i . E YRR 13 2 o J52 S 5 ) i i S
Overfesding Reduction /1) |11 1in fime perfoc, clumin feecingfo he cellacfiied by pot micro ol @ PRI 5 50 o 3 o e KA i 8 s o e 952
 (5m 30 e 5 N i o 32 e e D i 20
Polycyclic Aromatic Hydrocarbons (PAHs) . PAHs gases are products of incomplete ol 2130 3 (U o e oo
combusfion or pyrolysis of organic material. Around 50 PAH compounds have been o i A A ey PAH Sl s 38 35 952 o 50 gon e o
identified and most of them are classfied as a carcinogenic in nature and hence im0 50 55 S oG 53 5 s o i o e 580
environmentally considered very hamful. In the aluminium smelfers , PAHs are . G|
s .
PAHS Environment | e erated from pilch duiing baking anodes and during areen anode B CAII | 5 ) G sl S8 s 551U S 1 S5
manufacturing in the paste plant. Pitch is known fo confain 8- 18% PAH . During fhe 4 €5 50 S e o 9518 o %48 e g D I o ) e 2581 I S )
anode bakingin kiin, ar is condensed in Fume freafment Centre (FIC) process and < i) el 51 8 i A L 251 S e (PAHF220) i i
not allowed to escape info the environment. 30l il Y 150l (FTC) YA 5 s 3 B Sy 1S5
455yl 220 3403 oyl el I By o3 15550 A0 1 o
of granular material into specified parficle size ranges. This is usually - i sess . - .
n Gl s 1 oy 5 408 5 ¥ 50 g S o o e e o e/ gy 14 S i
Parlicle sizing Anode done o permit blending for maximum pack density in (Example] anode o s e P e o chomd o g
Paste Anode A caroan icn blend and mixture fhat has been prepared for subsequent shaping e i D
Payback period in capital budgefing refers fo the period of fime required fo recoup o A 815 ) ) W) ) i i 3150 o ) 1 e o S0 3558 0
the funds expended in an investment, or fo reach the break-even paint. For G Zid el om0 5 e
Pay Back Management | example, a $1000 invesment refurned $500 per year would have a two-year [ PR PRE: :jw Srh g o 2 s
payback period. The fime value of money is not faken info account. Payback o g e g
period infuitively measures how long something takes o "pay for itself. A e e
Tetrafluoromethane CF, & Hexafluoroethane C,F, are considered Green Houses . . .
gases due fo their great impact on global warming . Theses gases are generated fo e A T3 0 30 30 s (Coffg) i 0 5 (CF) s 55 6 32
Perfluoro Carbon very high level during anode effect when alumina concentration in the molten Lo 0SRYI 8 531 500 i s 558 S iy A gl 5l (a1
compounds (PFCs ) - CFy Environment | bath fals below fhe crifical concentrafion level which leads fo sudden increase in G|l ol Y1 o ey A e G e S B Y1 58 R ot
aFs cell voifage . Recently the researches showed hat he cell also generates hese 1 bl i in LA s 308D i o e il a1 8 5 081 (1) g
gases even during normal operation which called " Non- anode effect related 5580 0y Ayl Y1 1l a2l Bl S0 Ay L Al
emission'” but at much lower quantity.
i) A1 A 5221 e b
Is o measure of the severity of an injury or occupational iiness from which; |
(a) there has not been, oris not expected fo be, full recovery affer two years, and/or P s e j""“““ Jansel)
[b] there has been substanial negafive consequences for he individual e. S e B 4 it ) s
prolonged hospitalisation, prolonged inability o work, loss of ability fo confinue - e it o i = ol i st o
Permanent Damage Injury EHs ormal social and home Ife, mojor damage fo body or body funcion e 110 ol 58 i e 53 )m At 508 o i 'L:JA“:;
orlliness biindness or flimbs above fip of toes/fingers: e
andjor S 5,50 o B S ) el 3 o il i 5 0 5y
(6] The person s nable o work an hos been reied antes - R
Lost or reshicted shifts and calendar days no longer need to be counted once
Permanent Damage has been recorded
T .
Permanent Mould casting Casthouse | Molfen metal is poured into heated mefol (permanent, e.,reusable) mouids, usually /A i A 3 00 om0 15 5e Uy Ry sy 8 s o g gl nm
made from steel peny ad
Permeabilitv Lab/Anode __|Is o measure of the abilily of a material fo fransmit fluids. ) 1B o () ) 3 ) e 50538 iy o
Is a legal limit for exposure of an employee fo a chemical substance or physical - B Aaad 94“ e Qe 045 JM“:‘ il i e 2 gl gy 3l 4
agent . Its measured in “parts per million ppm" or in "milligrams per cubic meter s LA i ey MO s Jin Ol PP Ll 0 ¢ 335 sl s 8
M/ for chemical exposure regulations . For physical exposures such as noise the measured unit STyl ST Sl ) el i T A5 o el B3 D a3
Permissible Exposure Limit specified to the agent. A PEL i usually given as a TIME-WEIGHTED AVERAGE (TWA). TWA s the 3 o D i 5 510 5l TWA 350 o) il
(PEL) & Time-Weighted average exposure over a specified period of time , usually 2 nominal o eight hours Warking | SO e e e A T8 ) () Sl ) o8 0
i : o U € gt 1 5o o S 50 39 3340 €y s B 3 i3 e el 30 ¥ o g 5|
Average (TWA) and Hyglene Hours).This means that , for imited periods , a worker may be exposed to concentration excursions eriic s ol el 3 330 ¥ 540 el ) 503 5335 5l 5 u«; : :f,
Excursion limit. higher than the PEL sa long as the TWA is not exceeded and any applicable excursion limit s not
exceeded An Excursion Limit means * Worker exposure levels may exceed 3 time the PEL -TWA for o 0 2 58 ol o 0 503 ) 1 20 5y 5 A 5 e 2
o more than a total of 30 minuites during 2 workingday and under no circumstances should they o 580 G 3 o g 0 G A iy el o e i 2 30 S m 3 e B 03 Y
exceed 5 times the PEL-TWA provided that the PEL-TWA is not exceeded. 395 6 0038 533 a5 2 038 335 sl a5l e 0§
P Historian i A istori by OSisoft Pl Historian OSIs0ft %552 0 o 3 9a ity 5218
PID Controllers " Acontrol loop t PID Controllers ) a2 S S i iy s
The word piezoelectricity means electriclty resulting from pressure. It is derived from the Greek
Piezoelectriciy or Piezo- Power piezo, which means to squeeze or press. Piezoelectricity s the electrc charge that accumulates in A ) Y ) il (5S35 ol (ol Ly Al s+ S m et ) 15 e s
electicity certain solid materials (such as crystals, certain ceramics, and biological matter such as bone, DNA il g e e e Bl 1 S e S e e S0 ] G
in resoonse to anolied mechanical stress
. Baking furmnace is consists of @ number of pifss and anodes are packed aslayers i 501 S 5 e e 55 35) B e 515 e 5
pits Anode inside the pit. s el e 881 e i U3 e
PIC susten) i il s 1) A ik 33 Rl Do sl ) ) i e i
A programmable logic controller. PLC, or programmable conroller is o digital
computer used for automation of fypically industrial electromechanical processes,
such as confrol of machinery on factory assembly lines, amusement rides, or ight
fixtures. PLCs are used in many machines, in many industies. PLCs are designed for
mulfiple arrangements of digital and analog inputs and outputs, extended
temperature ranges, immunty fo elecical noise, and resistance fo vibration and Sl G561 43 ) A ik 5 b 3 S e 8 40 i) S 50
impact. Programs fo control machine operafion are fypicaly sfored in battery- 1 el S 5 0131 g3 Lo s i ST S e 524 i Sl
backed-up or non-volatie memory. A PLC is an example of @ "hard"real-fime system sl
since oufput results must be produced in response fo input condifions within afimited m 554 e A i 35 Y bl Sl 55 PLC i) (S il
. fime, otherwise unintended operation will esult.(2) Programmable Logic Controler] e L8 LS 3 S ) S ol pmall Sl 15 gl 0 ) 51

et LAy ) 50T s gis 150 ) o i ey a8 i bl ]
S 00, il 5 (o Ayl 50 gh 3503 Ul Y] 2ol <hme|
oy 30 2L

_W\J.\AU.‘_‘W‘,-HWAJ.‘.*IIA:).J\)hu.«\)lw_ng 0 A0 e o PLC il Sl o
i A S o s 53 5 )

5 O 0 S ST i 55350 el 2 PLC A 8 1
i) by

Avrbome parficulate matters are very small size parficulate in air with less than 10 pm.

1031 (M) Sin Sen 10 G 1 ol 238 i 5 o) by Al A il el 1 1
ST e i o (ol 0ol 0 e 005

(safety in Reduction s A1
definition)

Reduction

I
A Pofiine (reduction line, cell line) is a series of electrolyfic cells (pots) placed in a
Polroom in a smeling plant.

oM ney oroblems. It s i polltion . g
R b 35315 e b o 515 3 Gl o S 5 b A e 5 S
Senrme fom smehing n comsion rocs e
Is @ measure of the void (emply) spaces in a materiol ands a fraction of the volume ol il e ey 120 e )l s
Porosity Lab/Anode [ of voids over fhe fotal volume (0- 1) o percentage (0- 100% . This measure is used o “OAL00:0 n i s s e 5 55l 1.0 i -8 0 0 0 o]
for baked anode quality checks , calhode , reffacories , raw malerials ...elc.. T A TN TP PRI et P TR
Sealing device infroduced n the flue in a posifion near The exhaus! manifold, fo seal et TR o i 5 A i) O o Al ) T e ety i o8 I
Port Plate Anode he first active section against framp air. Gl 22 Gy T i o g bl
The vertical inferconnection between the cathode fing bus (negative charge] of the D A5 Y 5 D 51 i iy D 0 R s A S 3 30 30
previous cell fo the anode ring bus (posiive charge] of a cell — D ) 0 039
Positive Riser Reduction Itis located at upsiream side of the cell called “side Riser”. SA cell technology is - g ) 2l o o e 0 o S (e s U3 ) 0 il g b i) e 54
provided with 5 side rsers
ot reduction | T overall cell dimension varies for ifferent fechnologies bosed on fhe design e o 5l gy o 03k it
operating amperage. —
; isok Ttis water orto use forfood - ST o] 3 s e G D B D iy By i )
e Water entral Mattenance il e ol
Potable Wate Central Maitenance |, eparaion, heaith problems - 0 G Sy
PoTUNE POTLINE

s
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Poflines / Potroom or

A group of cells (360 cells) in Aluminium smelter are aranged in series, with the
cathode of one cell being electically connected fo the anodes of the next, fo form
acellline or a Pofline. The series connection allows the use of high voliage recfifiers

Schematic Carvent Distribution in Potlines
‘Series Comnection

2
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3 kil f "8 e ) e

i
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Reduction line Reduction |, hile atiempts are made fo keep fhe curent fhrough fhe line constant, e cells AR gy T AR S A TR T S SRS W N

have indicul vallage acksment losafly speclaloperation requrements ueh os A LB D D B S e ) U1 D0l 0 e e
eat balance. cell aging and condifion of cafhode. . . a e e
Ths moleicls usc o corshuct ond shape thainsr sl oy feihade of

reduction o 051 5 e (35 D oy s S 10 0

Tnove metirlscre: cenbon cathode blocks,collsctorbar, efactores, cast able . D 58 21 Sl 0 5 5m0 sl g 5D Bl dind i

i, o,

Poflining materials Reduction materials, siicon carbide siabs, ramming mix, pig fron, mortars and thermal insulafion hing 0 1 e 1 D ity iy a8 5l iy o543 5m) 2D
bricks. Usually this ferm s further specified by ifs location such as side lining or bottom )
lining.

Poimicro [0 4 to control the Pots Poimicro O Ly i S

18 e 5550 (S 5 i S G (e 55
ower outage (also called a power cut, a power blackout, power failure or a blackout) is a short- or *’”‘““““f““\‘“‘w’""‘&"\ .l S b D) S LY o) o ) S

AT et B e A R AR ey

Power Outa o " Examples of these. ud o gl AL e S gl f oS el s o)

v The o e e 8 i 0 S50 8 g e ey 5 ) S 0
sations, transmission lines, substations or other parts of the DI ST AT et SIS Ay PR P TR T

ashort circt,or 50 G o 50 58 S b 30 i e 25
o S ey i

Itis the endeavour fo run Reducfion Pot line at a steady and uninferrupted power

supply . but some sifuafion require fhat power be faken off fhe Pofine for a short 8 LA e 50 i Y 30 5 o 5 g ) 00 e 05

period of fime ( power Outage). Power shutdown in Reducfion ine called power e e v e i o

Power Outage Reduction/Power |Outage and can be Planned outage in case of cell cut-in or mainfence A g o= ey " L PRSI

A it 55 01 Ll 5 s o388 0 58] 1m0 ) 58 Sl el
requirement ,or Immediate Outage such as in case of cell fap out or leackage or A T AW

Emergency Outage in case of safety of the employees or the threat to the plant ke -’

such as Open-Circut felectical hazard.

ifis @ compact packages of power, confrol, and operafor inferface designed fo e

PowerFlex " meet demands for space, simplicity, and reliability PowerFlex ol
o de OEMs, d end users wil

PowerFlex (IT) " M OFMs, d th PowerFlex (IT) oyl i S0 p23 34 0 .5

)y i i) e ER T

Personal proteciive equipment (PPE) refers to proteciive cloihing, helmets, goggles, masks By S S S A

respirators or other garments or equipment designed (o prolect the wearer's body from injury o b AR, b e

or infection, The hazards addressed by proteciive equipment include physical, electrical, heat, il a8 it i et AR j‘j“ N“\;: o

s Cramicals, biohazads, and afoere patculte mater. Pratecive cqupmon may bo worh o it s . S s it
e B e 3y e o2 Sl i il s i ¢ 33 ) 151

job-related occupational safety and health purposes, as well s for sports and ofher L i o s 1

rereatonal acte, Prtectv dlotng"isappled 1 adiral clegaresof ating, and 4 3 40 Sy Ay A 15 i ’ N
“proteciive gear” applies o fems such as pads, guards, shields, or masks, and o € S S e frwahry]

Practical complefion means complefion of all the consfruction work fhat has fo be

Practical Complefion Engineering |done. At his point half of the refenfion monies are relecsed for payment. This is also. D i i | A1 A iy I Ll 1 el e e o oY) Y i) ) lnas
the beginning of the defects liabillty period
Allsfubs on fhe rods and allstub holes on the new anode block are preheated fo ~ s v B i . e i

S shas PRIy 2 11041 o 8 il iad it e

Preheating Anode Plant (1) O e O O ontire. ) Gl sian) e 2 4 51 ) 0 T s 1105050 B o 811 s i e 4

Molten mefal is injected ino a steel mould under elevated pressures up fo 1200 bars - s .
i 4 1200 ) oy 352 R 3 59 S e e oy JESETR RPN

Pressure Die Casting Casthouse  |from liquid metal feeding and up fo 2000 bars for semi-solic mefal feeding ) e e
(thixocasfing).

Use of processes, practices, materials or products that avoid, reduce or confrol

. i s S <l 4 chfod bt ) oty

e i st oe o o A e s s s

Prevention of pollution EHS mechanisms, efficient use of resources and material substifution. Note the potential g8 e QA_’ — gt e gl = b 59 o sy gt M',n ] mjvj...“ ﬁ)ﬂ_ ¥y ity i
benefifs of prevention of pollution include the reducfion of adverse environmental 7 SR e
impacts.improved efficiency and reduced costs ¥
Preventive The care and
the purpose d acllties in v oviding By ol B S s o sy A )

detect  Ffures ithe before the aceor or e 5 (om e e ol o gl 6 g 52y e 535 g A8y Sy Sy
e p into major defects D e e
i ) e 8 o ) i i 5 iy i g i Gy i L

eescment et v s e breskdown or mafunction | 3 eglar and rutine acon taken Tl il S G S i e e e e

on equipment in order to prevent s b Maintenance, gtests, Pl bl ol 8 o 8Vl S5 Skl 3515 Sl 5 SIS e e

adjustments, I dal e 3 1) 25 Sl gy i 5 5

oceuring,

Alumina specifically produced for smelfing It has  certain specified surface area,

attifion resistance and parlicie size distribufion thats suitable for use in ary scrubbers

(GTC) for flucride emissions recovery. It also has a specified high chemical purity

and o defined water confent

Aluminais Aluminium Oxidle and chemicaly is compound of Aluminium and Oxygen

with chermical formula AI203. It is extracted from Bausite using Bayer chemical

processin Alumina refineries

The Alumina powder is 99 % pure with 1% main impurifies of ron as ron oxid, Siicon

asilica and Soda in addifion o ofher frace elements impurifies such as Calcium 5

and Soda ¢ 3 i) ek sizs P REIRNERTINN

(Ca0). Titanium (TIO2), Vanadium (V205). Phosphorous (P205) and Gallium e ‘“:‘;;f“f\;‘l i 0 e g e e ;W -~ j‘j‘)‘:f\‘;:

Primary Alumina Reduction o Raw | (Ga205). " A i s g S o g iy 4 g0 st ety

Material Alumina smelter grade hos rather stict chemical and physical specifications due fo ety o I o ik Tl () osh oot 0 Tt G
its great influence on both cell operation and metal quality. Two types of Alumina d M L o P IOT Y et
" ol i 1 1Y Aagd) 5 AT Ll ) sl e m,-\w
produced in ferm of physical properties and particle size distibution: Sandy courser

size

& Floury finer size. Sandy Alumina is used for production of Aluminium due o s

better dissolufion in the electrolyte bath,

Alumin for Sohar Aluminium smelter is imported in @ bulk load in ship with capacity

of 50,000 fo 70,000 fon each shipment sails irectly from Australia o unioading stafion

af SA Dock. Alumina is stored in wo 60,000-ton capacily silos af SA berth in Sohar

port? From where it is ransferred fo the ste at GIC silos (Silo numbers and capaciy)

by X fon capacity fankers.

Heavy industial operation using confinuous process of extracling Aluminium metol

(A1) from s oxice alumin (A1203) by Electro-Chermical method known as Hall-

Herouttprocess, D Gl i) B 02 gt 1 e 15 i A el (0 g Y3 ¢ e 8 e

Aluminium production isinfensive energy based process and uses prodigious O rab Uit ik m el o= &2 e

i of Hloceity o o prodd i 3B 5 G g B o i T

Aluminium production consumes fo every fon of Aluinium produced o fors of e e A i s

:::.lcr:\nu and half fon of prebaked carbon anode made from mixture of Coke & PP AR s NP PR WA NP

. Reduction /anode I iy sl

Primary Aluminium Smelter plant P il e el 20 oy R 0 ) i 0 ) ol g S 30 3 s i 1 )
Aluminium smelter plant consist of three major operation areas: Reduction Pot Line fo o e ol st e hg S el o (o s )
produce hotliquid metal, prebaked Carbon Anode manufacturer plant and Cast e S0 T80 U il 380 0 i S 3o om0 S Jm e g
House to shape the molten mefal info solid shapes of Aluminium products G20 5 L AP 8 i o0 380 10 e 000 1
Sohar Aluminium smelter produces 380,000 fons per year primary Aluminium mefal Do p i s o A1 i1 g 0l S 55 o ki e i L
using 1000 Mega Watt capfive gas power, 360 reduction cells of AP fechnology s 5 51 60 D3m0
arranged in one Pof Line and 200 fons'/year carbon anode.

The fotal world production of primary Aluminiumis esimated around 60 million fons Smelter Project Scopu

per year.

PROBAKE i trol Sustem used n Anode Bakine Furnace PROBAKE B s ki s

Process Confrol " o oo batching, Process Confrol b B )|
Process water is a common name for water which cannot be classified as drinking water and which s S il S0 S il S 1y adn 0 D e Sl

Process Water d power plants, and nstitutions. Process water St i Sl e A 550y W55 B 5 b o5, L 2 2D g KD
has und . o8, softening and i i ) a0 5 () D 5 K4 Gl LS 0 G 1)

PROFIBUS i (Process i o PROFIBUS A G iy PRI

T Ll g e AV gna e ol 1 i 5| ol g it ) ] gl o ) h

Profit Margin, net margin, net profit margin o net profitrafio is a measure of . g e s S S

Profit margin Management | i obility. itis calculated by finding the net profit as a percentage of he revenue S o S sl S5V e Sy Gohie el e S 05
(Programming) (Or ‘computer program’, "program’,"code’) The instucfions

Program " executed by a computer, as opposed 10 the physical device on which they run (the Program 1 R ] B il e
“hardware’)

Prooram i Aseto, d tzes Proorom iy

roject Charter incerin  the project niiator or e 548 el om0l B U g 52520 520 T g 5o i b

Profect Chart Engineering rojctand provids the projectmanager it th athorty 1 proceed with ch projectpocess et i

Prosoft " provides and devel fink products Prosoft ke D A 5252 ) o

Profocol i et of rules between devices Profocol 0 e 3 ek o i 10 o el By
Pre-production model of  product, engineered for full servce test. Changes based on testresults % 5 1 3 Sy il A 2350 b pan il i Y1 08 i

Prototype Reduction prototype . On achieving the e i oAy e iy B e g sy S g 0 S ]

the b i ) ) |
1tis & small booklet contains a serial of quesfions fo be analysed and answered by

PSTA - Pre-start Task task doer/doers before proceeding with any new fask or for non-roufine work fo be e o ke 8 088 1 e S0 A e e g e

Al EHS carried outin Sohar Aluminium plant. This process aiming af making sure thot the gl A o |l oy e iy 58 i 0 53 e i B S e B e il

nalysis fask doer well understood , frained . identified hazards and controls associated with 0 e 5 3 A sy 3 A 1 ey B <
he fask before he proceeds

Pyroelectricity (means fire and electricity) isthe abilty of cetain materials to generate a temporary

Voltage when they are heated or cooled. The change in temperature modifies the positons of the

tghtly within h that fthe This
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Pyroelectiicity or Pyro- new value, a be 5 e o 5 3 e S 55 3
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Thermo-electicity

with
is changed from

one temperature to another, and the result is a temporary voltage across the crystal. In a typical
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Quay - along structure, sually built of stone, where boats can be fied up fo fake

Quay Port on an sl g4 [ A e G iy e i i bl i sl e s O 0 e ) i ) g |
Radiation s Ihe Iransfer of heat energy by means of electio-magnefic waves LS LA eI KD g e 5 55 el S o o i 0,20 300 i)
Radiation General Aluminium |without the need of moterial medium heat can fravel through empty gy o e £ o 5 5 ] et ey o oop
space and is the mefhod by which heat energy reaches us from he Sun.
Ramming Mix Anode i @ pre-mixed corbonpilch maleriolused forfing i befween cofhode R 8 S B 8 i e
locks or for sidewalls or monolithic cathodes el )
A pre-mixed carbon-pitch material used for fling oins between cathode blocks 1580 5 o 05 ) ) G s SN o b
andjor for constructing side walls or monolithic cathodes during celllining o re- AT ) A i 1L 5
fining process ( cathode lining). Depending on binder confent. If the paste is e i 8 R0 ) ] i 5 ) el R o
Ramming Paste / Mix Reduction manufactured fo be rammed at room femperature Bl s Tine e 5 50l £ S b o b i (il o i 5010 )R <150
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READILY ACCESSIBLE READILY ACCESSIBLE ) Capable of
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st inspection without the need fo climb over, remove obstacles o resort fo the use of 55, 0 By S 1015 580 o ) ) S
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Recordable Incident (RI) EHS oo e AT i
A reciifier is an electical device that converts altemating current (AC), which
periodically reverses direction, fo direct current (DC), which flows n only one
direction. The process is known as recfification.
Recfifiers have many uses, but are often found serving as components of DC power A 1 A1 () e a0 s 5 251 S 1 5 ) e e S5 b
supplies and high-voltage direct curent power fransmission systems. Recfification 5 LR (S iy Al A i S50 L ) sl a1 a1 5 52
may serve in roles ofher than fo generate direct current for use as a source of power. 5 01 S8 i 50 0 B ey G 310 0 S0 Mk sl 2 0 e 0
Recilfier Power/Reduction |B2CCUse of the alfemafing nafure of the input AC sine wave. the process of ] eS| S e e Sl JSE S d  iy hn e U3 e ) Gl 350
rectification alone produces a DC current that, though unidirectional, consists of e i, e S A 3 a5l 3 105 i ) i
pulses of current. Many applications of recfifiers, such as power supplies for radio, 9 a8 o s S S0 AR ST iy S 3530 055 45 48 Gl
felevision and computer equipment, require a steady constant DC current (as gt 0 g Sl 8 s
would be produced by a battery). In these applications the output of the recfifieris " Gl 50 A I S e 05 1 SN 15 el )
smoothed by an electronic fiter (usually a capacitor) to produce a steady current.
More complex circuitry that performs the opposite function, converting DC fo AC. is
called aninverter
Bty el S 2 o152 S g e i) Sl s e b
A Rectiformer is a ectifer and transformer designed and buit s a single entity for converting 1 Fem a8 )
. 1tis piece of p ather than an I VD e S D e o 5 ) 5 S D S ) Sl 1355
Rectif used different field of ESP B o (A0S ) b e
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copper to a metal at the cathode. The passage of an electric current through a purified Alumina or i o L 3 o 50 52 520 ) 0 ) S s ) el b ol LS
P PP cathode. 8l il 1 5 e S 330 i 35 e e e 58 el ) e ol
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c shell temperature. localised red hot spot shell o~ ) 1
red shel el reducton it g possllity f metlo/and bath ckage through s ht red spot (Tap out cel.This S Bermiese :‘;:‘,; f‘ e & S ;‘Qﬁﬁ:lﬁj e

accrues due to loss of protective layer of inner ledge & eroded side wall lining due to unbalanced
heat control input to the cell.
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Reduction Cell or Pot

The basic unit of Aluminium production in a smelter in which the Hall-Heroult process
fake place. The four distinct sectors of the reduction cell are: Shell/cradie assembly.
cathode lining design, cell supersiructure assembly and bus bar configuration.

The overall cell dimension varies for different fechnologies based on he design
operating amperage.
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Reduction Cell or Pot

Reduction

The basic unit of Aluminium production in a smelter in which fhe Holl-Heroult process
fake place. The four distinct sectors of the reduction cell are: Shell/cradle assembly,
catnode lining design, cell supersiructure assembly and bus bar configuration.
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Refractory Bricks

Atefractory material is one that retains i strength at high femperafures. ASTM C71
defines refractories as ‘non-metallic materials having those chemical and physical
properies that make them applicable for siuctures, or as components of systems,
that are exposed fo environments above 538 C [ 1000 F

Refractory moferials are used in linings for Reduction cell, fumaces, baking kiln,
induction fumace, crucibles, ladles . They are also used fo make crucibles and
mouids for casfing and mefals . Today. Aluminium smelters fhe iron- and steel-
industry uses approximately 75 % of all refractories produced. Refractory matericls
must be chemically and physically stable at high temperatures. Depending on the
operating environment, they need to be resistant fo thermal shock, be chenically
inert, and/or have specific ranges of thermal conductivity and of the coefficient of
thermal expansion.
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Refractory temperature
(carbon baking)

carbon baking)

Temperature of the refractory bricks and is usually measured with an optical
pyromeler ihrough the burner hole, during a short burner shufdown. Maximum
refractory temperature is important for refractory life and it can be very high with
inappropriate bumer design and/or improper baking kiin operation strategy.
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The objeciive i fo cool the baked anodes along packing maerials and refractories. _—_— 08 1 o 5
Regulated cooling zone Anode airis being pre-heated before being supplied for the i 1,30 G e el Al 55 ey ) 910 i) S 38 s
s e o a a
combustion of fuel and volatile mafters.
Remote 1/0 Modules I located in the controller that configures them Remote /O Modules Y My S dae 5 )]
Request For Engineerin A request for quotation (RFQ) is a standard business process whose purpose is to o il [ ¥l Aailh il | SR fa) Gag o pS Jal (on iy ilplnal) o dulead (a9l 5 ._p; ~p e (RFQ) ,u.m 04; ol
Quotation(RFQ) ot '9 invite suppliers info a bidding process fo bid on specific products or services. Jadl 81 Ak Sl 5 ko
S0 il 3 il i Ol 3 LS ) ol s 8 g el 0 5D p
A gl b Ui 1 o) b
Resistonce is defined as an opposifion/obstacle 1o flow the current and acts in much - S i A g g A R
Resistance Reduction / Power |he same way as a valve affects flow of water in a pipe. Resistance is the property g il ﬁ“ gy :,_,fwt:n W\‘;‘»i e i :5§J ?;ﬂ. s
of every materials. It has a very low value in conductors and high value ininsulators i ond ¥ 2 o
S TS e 2 1 i i 2 G hm ) o e A 2 e
) o) i s Sl b
isa device designed o prolect he wearerfomintolng horm'ul qusts, fumes,
vclpours, or gases. Respirators come in @ wit and sizes used by the. i ol 1510, 15015815 5 ) G e S Lt S 15
Respiratory Profection Hyai indust from single-use, fo more robust gl U (il ) A Y S P umww,w,fu
Equipment lyglene reusclb\e models with vsp\ccscble cartiidges. There are two main categories : the Ul GaLdl ol im0 55 325 o] ol A
force: air through a fillering elements , i 3y i ot o SRS
and the air supplied respwmcr in whlch an alfernate supply of fresh air is delivered.
Any work related injury / iliness that has led to an employee not being able fo carry
Restricted Work Injury / Safety out all or part of his daily routine tasks. The employee maybe required to carry out S s St 0 150 o om0 5 5 e S ) 5l Rl et 3
liness (RWII) altemate fasks or his work acfivities will be restricted / confined based on he needs A o il ) ] il 153l b e i) sl i s 8 A0 5
of the department.
N business, revenue is the income {hat a business has from its normal business actvites.
J d B i 5 oS s iy gl UL Gl ptad p il ey S
Revenue Management  [usually from the sale of goods and services to customers. Revenue is also referred 0 as Sales s ol Aoty sl o o sl gl 1 Sl bt Sl
or tornover S A 0D ) 5558 dime ) o Sl S
RFID " Radio-Frequency Identification (RFID) is the use of radio waves to read and capture information RFID P Pl 5 g2 4l i

stored on a tae attached to an obiect




Ring Bus (Cathode Ring

The bus bar which encircles the cell. The "cathode ring bus" is collectively
connected fo each of the collector bars. The "anode ring bus" is collectively
connected fo each anode rods by anode clamp. The anode jacking system consists

9 s i s 1 i
S ) 5 S8 G im U5 e 38 0 e |

e

o e Reduction |of a frame that can lower fhe anodes callectively info posifion fo mainfcin g i I G L e () et K a8 i gl € 550 "l 1
us & Anode Ring Bus anode cathode distance (ACD) which sef by operafion. The "anode fing bus” can A o 352952591 G A ) B Gl S i "1 i )
aiso be raised during anode beam raising operafion. The systemis powered by 30,25 0 5 (geton 2 e ) 53581655 i i S Sn a1 e 5
electrical mofor, A B g e B
Combinaf i v -
sk s Comeratonaf e helhood ona of a specified hazardous event - oS e i e 3 iy e e
Risk Analvst EHS Use of available informafion fo idenfify hazards and fo esfmote the risk. ) i ) it ey ) sk il S ot i)
Overall process of esfimating the magnitude of fisk and deciding whether or not the
rikis folerable. The classification of fhe ris shall be done by using SA 5x 5 sk marix S e 1 L i 4
This includes sk esfimation sk evaluafion. NOTE BS 8800 and HSGES use fhe ferm - L (h iad G5
; s cssssment lo encompas he enfve process o azard deniifcation, o T T
Risk Assessment £HS of sk, and reduchion orfisk conrol S i il eyl i ) ] e el 1) (HSGED)
mocaas ORSAS 16001 efer o e temmente of m proces cpcnaton and es he (OHISAS 18001) bl il A3 5,15 (S5 sty om0l 5 M) e b i sl
ferm isk assessment” o refer fo the second of ifs steps, namely fhe determinafion of S S i A S 2 s e i 7
rck.
sk Estimation s etemination of e lhood o e hozords occurence and e soveiy of e e 1 it o B e iy iyl i i
Risk Evaluation EHS Judament on the basis of rsk analys's of whether a sk s folerable T SR i e i g G s e 0 )
Rockwell Automation " The world o industrial Rockwell Automation 0 i a2
All good rods are passed fhrough a shof blast machine fo clean the fod and allhe s 515 03 50 o ol ol o A5 AL Al e 3 ol
Rod cleaning Anode Plant | 99991 sl s RSP T
After the removal of residual carbon and cast-iron thimble, he rod is inspected for el ey el gl 0 D il Blans J““s"“‘ f“,‘*““u\ ““““’ 'w‘ J“_‘*X,)‘“‘ ‘-“"" : ‘v"‘ ?‘;‘“
damages. The most common type of damages are IS S G A il ) e
A A
a) Stub bum-off el
A et L
Rod Inspection Anode Plant i gand 5 o g |
d) Bentrod R etrgm
&) Clad/Transition joint failure. s T ) -
i 065 0 g i
I Pingofherod duo foarcig. . st S e el
amaged fods are faken out of Circuit for necessary repair wor s st e s I s s
Baked anode fitted with Aluminium rod & steel yoke assembly using cast ifon fo
conduct electrical curent fhrough the carbon anode. This process is carried outin s Lok 3541 e ol s e D e e 7 e bt )
3
Rodded Anode Anode Plant (CoTeerSecH Gl 153 T
; Fix he anode sub/rod assembly info he anode carbon block sfub holes with malten S50 e b il e 0 35 i g 258 i o
Rodding Anode Plant o1 for electical curent confac S Jon s
Fixing fhe anode Stud/hanger assembly info the anode carbon block with molfen S () o i e ) o o s et
Rodding Anode costiron or green pase in old technology. ST () s i e el o ki ST b il iAo
e fomroling ml efrs o aninsclaton conssingof ool sand conicining o S ] 8 ) 5 e D S, Sl 8
rolls usually eifher fwo or four roll stacked verfically. Hot Roling o . e T T s
Roling I'I'“" / hotrolling / CastHouse |5306.1nthe st une. o mgts v htralle ot (hkness3-1oram) o fo 2 ot band el e ) 2 s ol K 15 s 165 S i o
cold ol 5 mm thickne: v cold olled. Cold Rolling takes p 5 S 55 0 5 ] e ) 58 e B8 S
emperature, Thraugh g the tempersture i the rlled productmayincres 1 150C et 2150 J1
Routes of exposure:
pos Are the routes by which substances can enfer the body during exposure for foxic: 1) 355 3 | 8 b S 3 B 3
Inhalation (Breathing), Hygiene substances and foutes of administration for medicafion. These routes are fhe O Psrpeh e e o
(skin contact) lyai fransports of chemical from oufer face of the skin info the systemic circulafion Lt ln et bt e -
> TR pacrineaiual¢ i aiteyrheiw ey
and ingestion (eating) intenfionaily and unintenfionally
Routine [ 11 the executable code for a project in a confraler Routine i £ 0 053 i
outine [ A set or sequence block oufine N e gl
85232 modules i RS232 modules kD Joa¥ 302 0.8
Rslinx " between an d oth Rlinx A 51 e i i
[ eared by D s & oy
Asection of the PLC ladder program that ferminates in an oufput funcfion of some.
fype. Just like in an electrical ladder diagram, a rung has some fype of oufput hat is RPN
Rung L} fumed on or furned off by the preceding enfifies in the rung. The first rung in a ladder Rung oM gl L putind
programis clways 0000,
Safe ISO/IEC Guide 51 Setety freedom from unacceptable isk of horm. NOTE this implies that a isk assessment B 5 g | S ] A e LS iy 5 el A i e 5
must have been complefed in order fo judge fhe risk as being accepiable, (ISO/IEC Guide 51) i s
SAFE WORK PRACTICES SAFE WORK PRACTICES
sfety nReduction: Reduction Those operating and mainfenance e procedures hat are effective in preventing Sl 420 i3 5 g A ) Bl ) A Al ik o Sl Y1 s
defiton) accidents
SAFEGUARDS i A i
g g | i 4 el i N a8 b Yy 31 s
tconos o] eoann | e spton o et comeato e | s s s
A1 dfiniton) accidents. Safeguards include fraining in safe fechniques, safe wark practices, iy s L i A bl 3 181 o 81
Poline design. safe equipment, operaling procedures and checkists
Salinity i the salfiness or dissolved saif confen of a body of water. Salinily is on
important factor in defermining many aspects of the chemistry of nafural waters and
of biclogical processes within f, and is @ fhermodynarmic siate variable fhaf, along
with femperafure and pressure, governs physical characterisics like the density and
heat copacity of he water. Saiinity i fivers, akes, and fhe ocean is concepiually i RPN L L £ s A B
EHS simple, but fechnically challenging fo define and measure precisely. Conceptually gl Mt s i s Al el il e e sl
he salinity s Ine quaniity of disolved sal confent of the water. Salfs are compounds
like sodium chioride. magnesium sulphate, pofassium nifrate, and sodium
bicarbonate which dissolve info ions. Sea water has a Saliniy of 35 grams of salls per
Kilogrom of warer (35 g/kg) while Dead Sea has a salinity of 200 g/kg.
; The meltis poured info o sand mould .Sand castings soliify siower than permanent i i 5 A ) il e 5 S S Y A B 8 e i
Sand Casting Casthouse | 1o,id casfings. Each cast requires a new mould. Aadadans PSRN =Y A gl 8 ) i i U8 AS80D d Cdl [N
SCADA Supervisors Control And . SCADA E sy i
Industral conirol system (ICS) is @ general ferm fhat encompasses several fypes of
confrol systems used in indlusiial production, including supervisory confrol and data "
acauisifion (SCADA) systems, distributed conrol systems (DCS), and ofher smaller AR S AT ACTY “j:)‘“ o Sloe e
control system configurations such as programmable logic confrollers (PLC) often A o Yl el V) s el o) it eV o e
found in the industial sectors and criical nfrastructures, ) e AU AL € iy e ) 8 A P e S ey
scaba o B g L ok 5l K A (PLC) (S B ) i ) S 181
W S AR ) gl Ll by iy 380 028 55, el
1CSs re typically used i ndusties such as electical,woter, of. gos and dala 405 3 gy pay 55 3 oy B S S S b e i G
Based on . automated or 52 o] ey e 8 358 A D0 e P 5 ey Al o ol g 5
supenvisory commands can be pushed fo remote sfafion conirol devices, which are B 53 08 G e e e B0 s a3
offen referred fo os feld devices. Field devices control local operations such as 5 ) sy SN S 6] A8 A, <ol nlty A5 ) oy iy s
pening and closing valves and breakers, collecling data from sensor systems, and
mornitoring fhe local environment for alarm condifions.
Scan Time [ The time reouired to read the inpur: Scan Time o A s 2 A A i
Tne project schedule s fhe fool that communicates what work needs fo be. p e rcls oS 46 0oy 5 .
RPN D51 8 i gl g
Schedule Engineering | performed, which resources of the organization will perform he work and e e g 190 ol sl dyad g gl
fimeframes in which that work needs fo be performed. B o
- A document defailing the work fo be performed, the service fo be delivered or result N e e i i R
2 i e L el 45200 i 025,58 s G 5 G b 0520
Scope Engineering |.yiin specified features, functions, standards and criteria. | antas U0 el o sl e s 00 2ap 0 1A b P e Bl b 2020 B
Alumina which has already been used as fhe absorbent in a dry fiuoride recover
process.If contains gaseous fluoride, pariiculates fluorides and impuriies originaed e o 43580 5 g 1 i f 52 3 ) 6
from the bath T e o D 5 ) GTCT o 3734 s g A GTC 18 b Bth)
The cluming oupu! fom h dyscrubberwih eiched fuord conlentond a8 S o s i S o
increased impuriies due fo fhe cel gas confacfing the primary alumi i
Reduction fo Raw | P1METY Alumina s inected info GIC Comparimants (Fler Bagh 10 reac! wih effiuent s Ty Ry 2 37 18] s 5 1 0 s o8 I 5 g
Secondary Alumina i gases rich in HF sucked from Reduction cells by GIC fans fhrough connected PRETY T G i 1 s s et i 8 s
erial ducting system. Ijected primary Alumina willreact with Hydrogen fluoride (HF) and e il S50ty S ey e 605 T el s iy ) 51 508 7
adsors HF gases and particulates. ffwillfum info grey or of-white colour known s 0 5 o 5258 ot 0o B i 3 1 ol e 5l e s o Y
secondary alumina. It s aiso called freated o fluorinated olumina fich in fluorides. e S 10 8 3l b
Secondary alumina fransterred info the cell supersiructure hoper through hyper o 0o DA 8 ey 1 5 55 G Y g o
dense phase conveying system which finally feed fo the cell bath by breaker and R S Gy s S
feeder devise fo produce Aluminium.
Section (in baking carbon) Anode Consists of @ number pis arranged side by side clong wih five walls g ot 50 e 0 e i ) i 5 s e
D o i S 3 8 0 St n 5535 8 0 L35 2 e o sl 350
i i . oS o B e
Semi-conductors Reduction/general [ In befween ine conductor and fhe insulafor s @ group of maferials which conducts s g w3 e B
Aluminium | curent under certain condifions such as siicon and germaniurm.
‘A fabricafing plant receiving ingofs filner from a smelter or from ifs own cast House e i St 8 ] s e B et e
Semi-Plant Cast house and using either rolling mills, exirusion presses, or forging presses fo produce semi- e s hrina B e s o8 18 i 2l o i e i D el ol 02 b A
A0 oy iy 30y e i o A0 e O (i i) ke
finished products
Control [ £ throush a series of sustems) Control T
Severity EHS Measure of the possible + the hazard Sl i s S ol 1 o6 £ ]




form alarge rectangular steel conlainer and sefs on a reinforced concrete floor
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Shell and Cradles Reduction |11 el S
Itis a measured value of outer side surface lemperature of steel shell of Reduction
cell. It s measured befween fhe shell cradles af bath mefal inferface zone ( Highest viamion e s oty A R
Shell Temperature ere & Holest spot of the shell ) above collector bar window. Measured value s in fhe A B S a e [l A e L A 5 551 AT Y il sl 4 el A e i b
range of 300 400 C af normal operaiing condifion.
Shell/ Cradle assembly: Reduction | s8¢ o contain cathod lining and enclose the pot. The shellis mounted on @ g i s gl A g 80 450 5 £ Sl
Shell cradle.
The ship cargo unloading system used at the smelter Berifs in fhe Harbour fo unload ,
Alumin & Coke from the ship to the silos. Ship unloader unit is mounfed on rails RN ;’f_‘:‘ :ﬁ:ﬁﬂ J“L: “’j dﬂ‘f;"f e )
which allow it fo fravel 320 meters along the jetty. It has two booms which can be Gang by Rgan i sang| )OS i et 300 B el oy el 18 s s (o
Ship Suction Unloader Unit Port moved independently fo the left orright or telescopicaly up and down. The sucfion G g 0 i jj ey e 0500 B ;ﬂﬁ:&fﬁﬁw bt
unloader can unload alumina at he rate of 300 - 600 fon/hour and coke af 400 ” < & D
ton/hour. o el il S 8
Shorted Anode Reduction |07 ! makes lecticol Confact wi e mefa pad. Somefmesrefered 0,630 ks (S o S A S %) e S ol 553 ) o i ] L 3531
A pot with highly unstable mefal pad, usually if lso runs hot with nstable cell a5 ot S m ) sy s e i et
Sick Pot/Sick Cell Reduction |voltage which leads fo no separafion layer befween the bath and metal inferface. [T R e s A R e A
Therefore, the metal is produced at very low current efficiency. e ’ o
The frozen electiolyte covering the side walls of the cell and in confact wifh the o % i S i R T a1 sad e o g i Y )
Side freeze Anode molten bath (also referred to as Ledgel e St i) s
The Aluminium-made covers fo enclose fhe cellin order fo maintain negafive e it . e . P
pressure inside fhe cellfo enable GIC fo capiure gaseous and parficulate emissions it ;jj__“::ﬁ‘fj‘:“ o 33” R
Side shields or cell Hoods: Reduction efficiently from the cell. The side shields/ hoods are made of light gauge Aluminium iy o i A treghel o " ey o it e 12190
et ond ecuipped i nendtesso et Iney can bs ermovadhen requed such S o SSAYAY o ol Lt s s et A
A s ey e o 8t Al 21y iy 3 ) o
main frame so they are fixed (not removable) A ol o AL e ieme o S0 1
side wallledae Reduction | The frozen elecirolvte / bath coverina fhe inner shellside walls of fhe cells. PR D G i o e i sl Y 0
. i Tiom o o1 BT e PR -
Itisinner shell sice lining made up of sicon carbide brick/slabs and per-baked @ & O et n S e
Sidewall Ui Reduct carbon in addifion fo insulation bricks and carbon paste compacted in place with . e S e j““_‘_““ PR ATIOCg ;:;"i = Flv
lewall Lining eduction famming machine. During fhe operation, ine side wall lining normally profected aashad s () i o CE TR eartryiusent it ymeere]
by solidified bath called “side ledg e s §
I e le G5 1 B ) e |
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signifcant Incldent (s0) sotety Any nident hat having an ool conssquances casied s CaIOSFOpHic Mior, 0 s s e
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A 245 0 abed €8 5 B (SPUSH) Ui 5 59 230 1 )
An incident that meets the following criteria:
1.Has o Health, Safety, Environment, Communities, Process, Quality and Security o e 35 8D I
impact oy A Nl iy i s
Is"'g:‘:'e"'":'(';:l‘)"e"""' spl 2. AMaximum Reasonable Ouicome (MRO) of Crifical FERIEIN o (MRO) Ui 5
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Nifride Bonded Silicon Carbide is made by fiing mixtures of high purity silicon 2400 Y ot 3 a3l sl c-b-" s
carbide and sicon or @ mineral addifive in a niftogen afmosphere af high .
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The word siphon /syphon s used o refer to a wide variety of devices hat involve 10 08 g 8 ) el U8 e ol 853 s e RS ) il Sl g s i 4
ihe flow of liquids fhrough fubes. But in @ narrower sense, the word refers parficularly Chm 8 U RSy S gl 3 i ) e i 355 5 e i i
i liquic 3h lubes. ¢ e ity il (1 5y ) gl 8 36m) o) 5 i 8o A o e
o a tube in an inverted U shape, which causes a liquid 1o flow upward, above the e e
Siphon or Syphon (Metal surface of a reservoir, with no pump, but powered by the fail of the liquid os it flows o e o o i e 5 o e s ]
syphoned in the cast Casthouse down the fube under the pull of graviy, then discharging at a level lower than the. 0 g Gl ki s P L e P TT SN NN I T ARTITS-HP
House) surface of the reservoir it came from. In the Cast House , the molten metal is e ’J:“ﬂ&:‘_ AT u__:“,““:;w:h nw;‘fu,u
syphoned from fhe cruse info holding fumace by injecling compressed dir info the to e g T S s
U'shape tube . The compressed air will make the metal fo flow ol A S i S e sl
direction of i flow ( From high pressure are info lower pressure ared in the fube)
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SixSigmaiis a sef of fechniques and fools for process improvement. If was infroduced i 2552 8 o i LS 186 e o 3055 8 s 4" i s ) s
af Moforola in 1986 and implemented as business sialegy af General Eiectic in 0 3 T D, G 5 i e 1905 e )
1995. Today. it s used in many indusfial secfors.] ) chatl
Six Sigma seeks fo improve the quality of fhe oupU! of a process by identifying and 8 e i B 7 e S O S
removing fhe causes of defects and minimizing variability in monufaciuring and 500 iyl e 3 5 0 5y il 0 e i 1S, Sl
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stafisical mefhods, and creates a special infrasiruciure of people within fhe i
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Skimming or metal 2 fio | The process of Trozen bath ’ molten metal n the o S A el G T J et e 1 S
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Sulphur Dioxide . Itis @ foxic gas with a pungent, nitafing smell. in he nafure., i
released by volcanic acfivily and confributes 1o global warming. SO3 gasis generated 3 T o Al RIS 5 e I e sy Y1l 0
son . from reduction cell and eh GTC stack et of oo g 55 0 U i S Y1 3 o i G (g S 3,851 ) 3l e 0 340 5
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o 4 20-25 kg of ission for each ton of aluminium RN
produced.
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Soak fime Anode heat fo penetrate in fhe anodes so fhat anodesn a less favourable loc: RS S A e
ot Usuclly in e 1o layer i reach ins desied famperature. S i J S o s
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Soda Ash Reduction/ Raw | cels fo compensate for the sodium fluoride absorbed in fhe cathode lining. Also itis s e _’::' fs, s ol 2005 - "j Ay
material) added fo establish cell to correct bath chemistry when % of AIF3 in the electrolyte Y o s 4
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Solidus Temperature

Cast House

That temperature at which solidification is complete during the cooling from the
molten state or, upon heating, the temperature at which the alloy begins fo melt,
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SA Management
System)

A standard operating procedure, or SOP. s a set of step-by-step instructions created
by a business fo help workers carry out routine operations. Their purpose s fo
achieve efficiency. quality output and uniformity of performance, while reducing
miscommunication and failure fo comply fo industry reguiations.
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Specific Energy
Consumption

General
Aluminium/Reductio
n

Amount of electiical Energy in KWh requires o produce 1 kg of iquid molen
aluminium in electrolysis process. This specific energy consumption can be
expressed and calculafed : € (KWh/kg Al) =2.98V/Current efficiency expressed as
rafio. V is cell voltage in volts.
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to the ratio of the heat

added to (or removed from) an object to the resulting temperature change. The SI unit of heat
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the temperature of one gram of  body one degree Kelvin. Aluminium reires approximately 1.05 Ik AN AP T R AP A
Joules/gK inthe range between foom temperature and the meling point. kot Aprd
A delailed desciplion of the desian and matericls used fo make somethina. e e S 3 i oy gl Y oy 5 S
Itis the main residual material generated from failed dead cell affer demolishing of I o S -
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SPL-Spent Pot Lining Considered hazardlous waste due fo s foxicily . Cormosiveness and reactiviy. SPLis A o -5
on i S S P, 5 e AT 8 Do i
alkine inciure and s eosre can cause eye.skn and upper espiciony 0 Sl 04 e 2 8 8 1, 5 S
inftafion subsequent fo handiing. Due fo is contain of leachable cyanides an eyt i e 15 S o S i 3 gy 3 A
fluorides, it may cause contamination of soil, or ground water.
) e 5 08 0k o i ) 5 e sl B b ) S 550 A £ 7]
o 0 ) e B
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Station Sarvice Transformers, SST Power Generator step-up Transformer (back feed condition), when the Gas Turbine Generator is in not ol 2 At . ”'A
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Stub Anode The steel rod/pin fhaf is cast or fampered info the anode for electical confact and it . L5 et Sy ol 158 g 9 e S
physical support. Saa
Stud Anode Stub Tos st e e ]
Super Purly Aluminium confains af least 99.99 % Aluminium. In fhe past it was 1 b o 3 o 175 5 i 099 0 5 e i
Super Purity Aluminium Casthouse |procuced by a second electrolyss (Hoopes cell. Today, Zone refining and BAE e s | i et e (i L ook STt ok g 550 1 |
recantation affer slow solidification are used e hl 20 555l |
; . 3 s i sl o 5 S el 2
Superfne B Reduction | o ke o 09 o s v s B | e e e B
1y impy i u process. i e 3 Sy e e s
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The process of removal of diluted gases as alkaline metals (Reactive metals) from molten aluminium 1 G il 4 TAG e ,4 [T p—— _.U..n e
TAC (Treatment of in the crucible at TAC station prior to pouring or syphoning into holding furnace in the Cast House. g gl Jia izl IS
Aluminium in Crucible) or Casthouse dlum, calcium and Gt el i 0 e _w-_» e
RAM (removal of Alkali).( Lithium from molten Aluminium. The treatment s carried out chemically by adding AIF3 powder 5 OS2l i1 i Jetrers W\uhs e ,,_)xv i smd s
and Argon Gas and mechanically by hot molten metal rotaton n the crucie.
Taa i A oure toxt based Taa oy
Taa i An area of controller meme lculati faults. etc stored Taa o) el 5 B
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Catastrophic cathode failure caused by erosion or cracking of cathode lining L e A s 6 ) saa
resulfing in molten metal heavy leakage emplying of the bath or metal content onto s R ) Dy et i el S Sy ki Sl e G e 315 D 2D b
Tap out Cell Reduction [PRIN 8, 5 S il I 0o D iy ssmd) el o e e 156 01 50
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A property of a solid material fhaf indicates fs abiliy fo wifhstand @ uniaxial fensie S 3/ g s g
Tensile Strength Lab o way o i 8 g i 5 328 i 331
s 3 5 31 Sk 8 ) i
a3l e 8 g8 TS a5 05 e 591 it SRR
5 50 ) s e 5 14 iy
The kiins are pifssightty wider than one anode, but deep enough fo enable several S 5 120 i s ok 8 s i 5 A3 ol 0 (o i 1]
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Plant) anode fo come out of e kilns. During he bake out, an anode may lose up fo 5% of banl S oo oy o 1yl S ] s s i s Ly il ]
its weight, but would gain immensely in the properfies especially mechanical il Sl Gl 2238 1] 35 b 581 30 S i e D 50
sirengfh and electical conducfivity e k31050 ) g ey S e
) i 2 2m 2 i 381 4 e bl e
A D ) 0 g R B e 500 o T i
ol (o A £ s oo e 591
The Fuel Gas P ) system s designed to L 3 i s U3 Sl s 2 e B m Rt t’“-““"“j)l S sl fshis e
e e a0 30 iy i S 53 ) Ay )
- TNTEAR s 305 g i sy S sl kI IS 4 iy )
he Fuel Gas Preheating power temperature ncesse i a funtion of et o o e s st s s e e 8 8 S i ) e )
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e ™ (Hall-Heroult process ) 240,01 +3C > 4A1+3C0; 50, the relstive atomic mass
Corbon erka i e Anode of carbon and sluminium are in the ratio : 3C/4A1 = (3x12) + (4x27) = 36 + 108 = 0.333 ke Carbon ) g
arbon per Kg o consumed to produce 1 kg Aluminium i the Cell or 333 Kg of carbon anode consumed to il g3 3 x €
Aluminium ) produce one ton of metal A R ) HOT T
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high thermal conductivity are widely used in heat sink applications and materials of
low thermal conductivity are used as thermal insulation. The thermal conductivity of
@ material may depend on temperature. The thermal conductivity is measured in
Watts per meter Kelvin (W/m.K) .
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Thermal shock resistance

Lab/Reduction/Anod|
e

Thermal shock resistance refers to a material’s abiliy to withstand rapid changes in

temperature ( from cold to hot or vice versa ). n Aluminium smelter good quality anode has

excellent thermal shock resistance 5o when it emerge into molten bath of 960 C dose not

ack. After anode setting in the cell, the anode temperature is rapidly increased from room

temperature to 1000 C . In general, carbon anode has an excellent thermal shock resistance.
‘ommon measure of thermal shock resistance is the maximum jump in surface temperature

which a britle material can sustain without cracking
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A is an electical conductors . ”
foming eechcalnton o e eoees. A hemocoupl produces e e e
Thermocouple /Carby liage as a result of the. effect, and this DLadagn P »\i‘;f{ > J:“‘ ",:‘j" ) (fuﬁ s J*; Ao "}‘&‘
e on voHcge can be inferpreted fo measure femperature. Thermocouples are a widely = £ e o - > S )
used type of temperafure sensor.
Thimble cleaning Anode Plant | 72 emoved fimblesare cleaned in o Tumbing Bares " before being re-mefed in PR ol D 5 Bl 0 g s 5 ] ] e 38t 3 353 i Sl S
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Thimble removal Anode Plant [The castiron around fhe siubs called thimble is removed on two hydraulc presses. 458 i gk o€ Sk ok kil e
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The Minerals, Metals & Materials Society (TMS) is a professional organization for
materials scientists and engineers that encompasses he entire range of materials
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research and the advanced applications of materials. While TMS is headquartered el s S s Aaeke ’“ﬂ
in the United States, its scopeis inbolh s and acivifies

10C (Total Organic Tofal organic carbon (TOC] is he amount of carbon found in an organic compound ; o 280 e s wiroe, e "
: SR sl [ TOC) 5 el 3081
Carbon EHS andiis often used as a non-specific indicator of woter quaity 8 g5 s 2 G e 5238 5 8 e 55 58 5 8 (TOC) S 5 0
Risk that has been reduced fo alevel fhat can be endured by the organizaion by 0 5 ) 08 s o ) 5 s S i
Tolerable risk EHS having regard fo fslegal obligations and its own OH&S policy. NOTE suroundings in it T e d s s Bt B i s T s ns
this confext extend from within an organization fo the global system. ‘ e g N
The expression "Tracking” used when Pot micro stops alumina feeding complefely R/A‘A A“'“‘ il e e s L ol i A ‘”'Aug i el s
and at the same fime .the Interpolar distance AMD is kept constant in order to
i s e g s e 220, 5,0
Tracking Reduction /IT)  [colculate confinuously fhe &R /at. When this reaches a given value, overfeeding s intiated to i g L e R’i‘ﬂ & ﬁ P
avoid an anode effect o occur in th cell. Tracking i lso a useful method to reduce any excess o . g . .
o an e et e e . v i o o R D e DS it e o 2 Aﬂm&u
Trailer - a long platform or box with wheels that is pulled behind a fruck or car and
used fo fransport fhings. A frailer is generally an unpowered venicle fowed by a e b1 Ui b s e 35l il Ao o e i ™
Trailer Port powered vehicle. Itis commonly used for he fransport of goods and materials. g 2 ) e £ 72l e gy gl e e !

50 el i L) el e S 1 e 5 0 A




Itis o steel frame mounted on a rail operafing in the central passage way in the
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Transfer Gantry Grc reduction Pot line o move he PTA cranes and Pol shell ransport crane befween Pot ZL ) B S 51 e S S S, PTA Sl Ji el iy 1531 LS 1
ro0ms and fo fhe Reduction services area for mainfenance. TP
A tiansiormer is an electiical device that fransfers electrical energy befween two or i 0 51 5503 S BB 505 gm0 g
more circuits fhrough eleciromagnelic inducfion. Elecromagnefic induction o o e i T 0 i,
Transformer Power produces an electromofive force within a conductor which s exposed fo fime FERPS 53358 iy 1 50 5009 Ll gl S S
arying magnefic fields. Transformers are used fo increase or decrease fhe b il 53 o ) s 5 55 g L (bt ) ol S
altemating volfages in electic power applicafions. T B0 sy s . (i) 55 e
Transmittal i fhe process used, usually on a consiucfion project, to formally dispaich a i .
[ Al ) ol 13 e e i) 511 ) G ) 355 ik (5 Ay 550 Ak
Transmittal Engineering | Technical Documents such as Drawings from one parly 1o fhe ofher. It s therefore o s Rt iyl S e s Y
contractual process and the fransmitial documents themselves are contractual ones. Cad i st 5y iy o 0o b s s ey o Pl 8T ) e Ot il g
Transporiation - fhe act or process of moving peaple or fhings from one place fo
Transportation Port anofher. s EEEOEERFERTEIN
Tumkey refers fo something fhat i ready for immediate use Tumkey project (also sy e 0 N ,
g ! . 1 o a5 250 3555 0 L ) S St Ll e Ay Ll o
Tumkey Project Engineering _|fPeled fum-key)is a ype of project that s consiucted so haf if could be handed e e gl g e eyl
over fo any buyer s a completed product. Thisis conirasted with build fo order, P S I s
where the constructor builds an item fo the buyer's exact specifications ¢ s
Ulirasonic testing (UT) is a family of non-destructive testing fechniques based on the (Ol /‘m e dene }"“\d‘ﬂw_\hm S
propogation of uitsoric waves in he object or maferal esfed. I mst common Ut G e L el el B R S5 S e 0 /;\‘VJ e
ry short ulirasonic pul with centre fr from . - . Bl e 82 ) ‘)*
GHE15 MiHa, ot occasionaly up 16 0 M. are Hansmiod nfo materts fo detect T e i
inferal flaws , cracks, defects or fo choracterize materials. A common example is MR penion et ,fz_..‘.m’ e iy i gipm o ) ot
ulfrasonic thickness measurement, which fests the fhickness of the fest object, for FENERR ] o e ol s 5 o ey 350 e G i
Ultrasonic Tesfing UT Cast House daihJ a1 pn ol AT B3 )
example, to monitor pipework corrosion. 35 o S oy i ) A 5 e P b 08 S 5
Ulirasonic testing s often performed on Aluminium products after casting ( Semi e e ) e s iy 501 AT o oy o
Finished products) . Aluminium bus bar also in steel { Cathode collector bars | and A0y e e imy sy L.n, }_’J;& e :&“)‘,\ M" i, \_J.\L_u
ofher metals and alloys, fhough f can also be used on concrefe, wood and ALy oty ooy sy ol
composles, s usadin many industes ncluing isel and akumiu corshction
erospace, ther
Under pressure vint Anode Measures the arsit for individual five-wall, i i iy S e b Vi 1 ) A a3 R S|

In certain time periods, alumina feeding info the cell activated by pot micro ata
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Underfeeding Reduction /1) |,51ger time inerval than the normal rate of in the cell e (Shin ) o o 03) 5 S A0 S A e B 5 ot ol e S
The unit cost is the cost incurred by a company to produce, store and sel one unit of a T )yt o
particular product. Unit costs include allfixed costs and al variable costs involved in s TR B G Gl e B B e
Unit Cost Management iy 5 i 5 3 8l g
production. For example: To produce one ton of aluminium unit cost is US$ 1500 per ton 1 i e 0 935 1600 e oSS0 5im g i p i1 plo o i) ol o 05
o aroduned i 1 e = 3 i 1 e i1 oy
unload 0 Transfer a coov of  oroject i llr to 3 comouter over a network unload ol s L) D s o ) 38
Upstream Reduction The side of the cell where the curent first enters the pot ine from the rectifier end. PORTHOFE TN S 3 G ) S A 5350 8 gl
Vacuum - a space absolutely devoid of matter.
Vacuum Port ey ERERIPEIIERINN
Type of drive used drive systems to control AC motor speed " |
T ] 1,00 S
Vegetation EHS d the ground o M Rl Al 0l e s ) 1 Ll S0 158 0 e el Ll
Volatile organic compounds (VOCs) are organic chemicals that have a high
vapour pressure at ordinary room femperature. Their high vapour pressure results
from alow boiling point, which causes large numbers of molecules to evaporate or - . . i -
sublimate from the liquid or solid form of the compound and enter the surrounding A= (10 (e J‘;"‘”“;ﬁ:‘ﬁ o ‘ﬁ;"ﬁ:“f‘i&ix e
voc (Volallle Organic EHS air, a frait known as volafilty. They include both human-made and naturally S gt i | O AN g 0 e ek 1 e S X 27) = 36 4 108 2 0,333 )
Compound: occuring chemical compounds. Some VOCs are dangerous fo human heaith or primmpn) e 959 0, S Aot 1l Al 9 o o o 285
cause harm to the environment. Harmful VOCs fypically are not acufely toxic, but pelomne
have compounding long-term healh effects. The main VOC in aluminium smelters is
of fossil fuel in power or
mobile equipment.
Voltage is the difference of electical potential befween fwo points in space. 0 25 b5 e o s b
Voltage is the electiical force fhat causes free elections o move from one afom fo e e e oS
Voltage Reduction / Power |anofher. Just ike water needs some pressure fo force it fhiough a pipe fo move. g | e PP A P Y Sy 1
electrical curent needs some voltage fo make it flow through a conductor such as et ol ok [hied Rt Ls .
bus bar, cell or bath o
votrace VOLTAGE
safey n Reduction: i # > D e s PN
ety n Reduction: 1AL Reduction The difference between the slectiical potential at fwo points. Lenihinind <126 H g LS g8 nd 55 4
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The basic principle . fo control cell voltage by adjusting the AMD/ACD (inferpolar J‘j“‘ "“j“ 85150 = ~":’j o o Sl e b e S e )
dstance .ot micro colcultes e cel esstance fom meaiured celvoltage and L s S e S e e
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Weldin:
Welding s @ process that joins materials, usually metals. Usually this process includes e U8 AU i L e L 5 305 i ., s e
Welding Mainfenance | melting of ihe matericl before joining. This process is done by specific skilled person ot L e e o Sy
whos called Welder.
Wire Rope - Wire rope is @ fype of cable which consists of several strands of mefal . . 40 8 ) £ ) e o e S e -
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A work method stafement, is a document that details the way a work fask or process
is fo be completed. The mefhod statement should outline fhe hazards involved and
Work Method Statement Engineering  [include a step by step guide on how fo do the job safely. The method stafement St i a1 sl sl Sl D5 o 8 ) sl s 562 0 5 58 el
must also Gefail which confrol measures have been infroduced fo ensure the safety
of anyone who s affected by the fask or process
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incdsrithe employas orcontaorwos onying oul e elcled t Hther e T e e
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work: personal excursions while on work related fravel and recreational aciviteson
company-operafed facilifies during employee “off-work" fime.
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Wrought Alloys

Casthouse

Alloys for mechanical working are called wrought alloys. They are usually cast by
the DC method info ingots, billets confinuous cast strip, or wire bar and subsequently
fabricated by hot deformation processes such as extrusion . forging, folling efc.
Wrought alloys have good formability combined with medium fo high sirength.
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XRD X-Ray Diffraction

Lab

X-ray is str
crystal, incident
directions. les and intensities of

y the crystal. From this
ms in I as thei

chemical bonds, their disorder and various other information.
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XRF

Lab

X-ray fluorescence (XRF) is the emission of characteristic "secondary” (or fluorescent]
X-rays from a material that has been excited by bombarding with high-energy X-
rays or gamma rays. The phenomenon used for elemental analysis and
chemical analysis, particularly in the investigation of metals, glass, ceramics and
building materials.
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Young's modulus

LAB

Young's modulus, which s also known as the elastic modulus, is a mechanical
property of linear elastic solid materials. It defines the relafionship between stress
(force per unit area) and sirain (proporfional deformation) in @ material. Young's
modulus is named after the 19th-century Brifish scientist Thomas Young. The term
modulus i the diminutive of the Lafin ferm modus which means measu

A solic body deforms when a load is applied o . ffhe material i elastic, fhe body
retums fo i rginolshape ffer theload fsremaved. The materil s Inear I he rafo
ofload fo during the any
matrils are Inecr and et beyond a i amount o tomaton. A consiant
Young's modulus applies only fo linear elastic matericls. A perfectly rigid material
has an infinite Young's modulus because an infinite force is needed fo deform such
@ material. A material whose Young's modulus s very high can be approximated as
figid. A sfff material needs more force fo deform compared fo a soft matericl.
Therefore, the Young's modulus is a measure of the sfifiness of a solid material,
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Zero point ramo

Anode

Measures th +ve ide individual flve walls.
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