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I N T R O D U C T I  ON

P resen t i n i t i a l  data f o r  e la b o ra t io n  o f f e a s ib i l i t y  study 

o f S ilic o n- a lum in ium  A llo y s  P la n t (SAAP) has been compiled 

by s p e c ia l is ts  o f UAH I in s t i t u t e  o f M in is t r y  fo r  non- 

fe rro u s  m etals o f USSR in  c o lla b o ra t io n  w ith  In d ia n  Rare 

E a rth s  L im ited  I IR E ) .

The i n i t i a l  data has been prepared in  accordance w ith  the 

requ irem en ts  of "r.anua l fo r  the p re p a ra t io n  o f in d u s t r ia l  

f e a s ib i l i t y  s tu d ie s " ( UNIDO) and i s  composed o f two volumes

S e le c tio n  of design s o lu t io n s  and fa c to rs .  

Data fo r  d e te rm ina tio n  o f in ves tm en t cos ts .
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1 GENERAL IN IT IA L  DATA

1.1 B r ie f  d e s c r ip t io n  o f te c h n o lo g ic a l process of s i l ic o n  

a lum in ium  a l lo y s  p ro d uc tio n .

E x is t in g  methods o f S i- A l a l lo y s  p roduc tion  a re  based 

on m e lting  of e le c t r o ly t ic  a lum in ium  toge the r w ith  pure 

s i l ic o n .

The proposed way o f S i ^ l  a l lo y s  p roduc tion  p ro v id es  fo r  

new method o f re d u c tio n  m a ltin g  in  ore reduc tio n  fu rn aœ s  

fo llo w ed  by d i lu t io n  o f crude a l lo y  w ith  a lum in ium .

f;ew method o f a l lo y s  p roduc tio n  p e rm its  to  s in p l i f y  the 

process equipment» to  reduce c a p ita l costs» to  extend 

cons id e rab ly  the raw m a te r ia l base of a lum in ium  in d u s try  

by u t i l i s a t io n  o f a lu m in o s il ic a te  o res ( In d ia n  s i l l im a -  

n ite s  and s im i la r  raw m a te r ia l)  u n s u ita b le  fo r  a lum ina 

p roduc tio n  to  reduce th e  consunption o f e le c t r o ly t ic  

a lum in ium  by about 20^» power demand by about B^» to  

avo id  co np le te ly  th e  use o f purs s i l ic o n  and f o r  the 

purpose of d i lu t io n  ml) to  use secondary a lum in ium .

Fo r t h is  new method the  raw m a te r ia ls  ( s i l l im a n i t a ,  k a o lin ,  

a lu m in a t coal and p e tro leum  coke) a re  p ro p o rtio ned  in  fo r*  

o f powder, mixed w ith  f in d e r ,  b r iq u e t te c ,  d r ie d  and sent 

f o r  red uc tio n  m a ltin g  to  the  ore sm e lting  fu rnaces. To 

produce s ilu m in  and o th e r commercial a l lo y s  the p rim a ry  

(c rude ) a l lo y  from ore sm e ltin g  furnaces a f t e r  re finem en t 

i s  d i lu te d  w ith  corresponding q u a n t ity  of e le c t r o ly t ic  

and secondary a lu m in ii n.
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1*2 In fo rm a tio n  about Conpany - i n i t i a t o r  o f  c o n s tru c tio n  o f 

s i l ic o n  a lum in ium  a l lo y s  p ro je c t (SAAP) in  In d ia .

The Conpany INDIAN RARE EARTHS LIMITED ( IR E ) ,  P i l  Court 

111 Maharshi Karve Road, Bombay — 400 020, fu n c tio n s  under 

the c o n tro l o f Department o f A tom ic Energy, Government o f 

In d ia .  IRE produces beach sand m in e ra ls  and ra re  e a rth s .

IRE operates two m in e ra l s ep a ra tio n  p la n ts  in  T am il Nadu 

and K e ra la  s ta te s , ra re  e a rth s  p la n t  in  K e ra la  S ta te  and 

tho rium  fa c to ry  e t  Bombay. The Company possesses in  K e ra la  

and O rissa S ta te s  la rg e  depos its  o f s i l l im a n i t e  which i s  

the  i n i t i a l  m a te r ia l f o r  S i- A l a l lo y s  p roduc tio n .

A t p resen t IRE is  s e t t in g  up an in d u s t r ia l  complex based 

on the  dune depos its  o f  O rissa , v iz  ORISSA SANDS COMPLEX 

(0SC0M) in  v ic in i t y  o f CHATRAFlMGI"!).

1 .3  Data about in p la m en ta tio n  o f s tu d ie s  on tre a tm en t o f 

In d ia n  s i l l im a n i t e  concen tra tes .

In  accordance u ith  co n trac t No.77/65 dated B th Duns 1978 

between Un ited  N a tions  In d u s t r ia l  Development O rg an isa tio n  

(UNIDO) and e x p o rt- in p o rt V/0 "Tsve tm e tp rom sxpo rt" the 

in s t i t u t e  VAhl o f M in is t r y  fo r  non- ferrous m eta ls  of USSR 

c a r r ie d  out la b o ra to ry  s tu d ie s  and t r i a l  te s ts  on In d ia n  

s i l l im a n i t e  concentra tes supp lied  by IRE . S tud ie s  and 

te c h n o lo g ic a l t r i a l s  in d ic a te d  the  p o s n ib i l i t y  o f using 

In d ia n  s i l l im a n i te s  fo r  e le c tro th e rm ic  p roduc tion  o f s il ic o n -  

a lum in ium  a l lo y s .  Produced a l lo y  was tre a te d  to  o b ta in  cast

a



a lum in ium  a l lo y s ,  grades Lfi 9, LM13, LM 2 6 ,accord ing 

to  In d ia n  s tandards, used in  au tom ob ile  in d u s try »  The 

Report on fea s tu d ie s  c a rr ie d  ou t was examined ana approved 

by re p re s e n ta t iv e s  o f UWIDC and IRE* In  accordance w ith  

ne x t con trac t w ith  LWIDO No.T8l/91 dated March 1962 UAP1I 

in s t i t u t e  p repared te c hn o lo g ic a l i n i t i a l  data basing on 

knowhow fo r  the  e la b o ra t io n  o f f e a s ib i l i t y  Study of the 

co n s tru c tio n  o f SAAP in  In d ia *

1 .4  E va lu a t io n  o f e x is t in g  demand fo r  S i- A l a l lo y s  and fo re cas t 

f o r  denend in c rease  in  1985-1990.

Accord ing to  IR£ data the  annua l p roduc tio n  o f S i- A l a l lo y s  

in  In d ia  as fo r  1980-1981 is  about 30,000 tons and demand 

fo r  these a l lo y s  i s  es tim ated  to  be 50,000 tons pe r year* 

The demadd is  es tim a ted  to  in c rease  upto  80 -85,000 tons 

in  1985. A t p resen t the  demand f o r  S i- A l a l lo y s  is  met by 

p roduc tio n  o f lo c a l sm a ll p la n ts  us ing  In d ia n  and fo re ig n  

a lum in ium  and s i l ic o n ,  (see Tab le  1 .1 ) .

Tab le  1 .1 _______
1----- T “ —
, Item » Year 1

9 P roduc tio n 9 In p o r t

f 1 (000 tons) (000 tons)

"

1

r

1 •
, A lum inium f

t

1980-61 «
9

250 9 155

, S i l ic o n

i

i
t 1977-78

J
f

t 2 .0
9

« 0.5

«

f

9

M a jo r a l lo y s  use rs  (Ashok Leyland, Madras, In d ia  P is to n s , 

iiad ras , Hr'.T L im ite d , Bangalo re, HAL L im ited , Bangalore) 

possess t h e i r  own cap tive  a l lo y  making p la n ts .  Basing on
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a n a ly s is  o f S i- A l a l lo y s  demand growth in  In d ia n  in d u s tr ie s  

i t  can be assumed th a t  i t  w i l l  reach about 120 —130,000 tons 

pe r yea r by 1990.

1.5  Capacity o f the  proposed p la n t assumed fo r  f e a s ib i l i t y  

s tud y, c h a ra c te r is t ic s  o f i t s  p roduc ts  and f ie ld  o f 

a p p lic a t io n .

On the bas is  o f 0SC0F p la n t  (30,000 tons ppr ye a r o f s i l x i-  

raanite concen tra te ) the normal fe a s ib le  capac ity  o f the 

p la n t  fo r  crude S i- A l a l lo y  w i l l  be 25,500 tons per year 

o f e l lo y .

9y i t s  p h y s ic a l and chem ical p ro p e r t ie s  commercial a l lo y s  

correspond to main grades used a t  p resen t in  In d ia  (see 

Tab le 1 .2 ) .

f  rom a llo y s  shown in  the ta b le  LF 6, LF 9, LF 13, LF 26 

a l lo y s  a re  more w id s ly  used in  au tom ob ile  in d u s try  l'"o re  

than 50,*), a i r c r a f t  in d u s try  and fo r  p roduc tion  of con

sumer goods.

Proposed te c h n o lo g ic a l process enab les to  produce com

m e rc ia l a l lo y s  w ith  fo llo w in g  p roduc t mix (acco rd ing  to 

s p e c if ic a t io n s  fo r  a lum in ium  and a lum in ium  a l lo y  ingo ts  

and castings fo r  g ene ra l eng inee ring  purposes, I  S I ,

New D e lh i,  1975):

4420 (A-24)} 4520 (A-2 ); 4600 (A-6 ); 4600 A.

A p a rt from main a l lo y s  used in  In d ia ,  sp ec ia l a l lo y s  

grades (4525 , 4635 (A-$), 4652 (A-13) could be produced.

-  4 -

i



P roduc t m ix, chem ica l com position and f i e ld  

o f a p p lic a t io n  o f cas t a lum in ium  a l lo y s .

Tab le 1 .2

T" 11 ’ 

t
« No,

i
Country

1

Grade
9

9

9

9 Chem ical con^ io s itio n ,
•/
7»

9

9 F ie ld  o f '
• 3 i
9

• Mn •
9 t

Mg » Cu • N1 »
i t «

T i 9 Cr •
9
9 9

Co Fa • 
9

App11 c a tio n

• i . USSR • C (A 2) ' 10-13
9 9 « * • 9 9 9

0.8-1 .5* C i v i l  •
t

i
INDIA 1 LM 6

9 t 10-13 
« 9 9 t t i

-
9 9

-
t

9

s t ru c tu re s  1

1 2. 
«

USSR ' AK 9
i

9

A B-11
9

9 1

0.2-0.59
« i

t » « 

0.2-0.4* - * - •
» ( i

-

9 9

-
9
9

9

0 .0  9
U a te r / a ir  t 
cooled cy- *

•
i

9

•

INDIA 1 LH 9 
«

i

9

9 10-13
9
9

|

0.3-0.79 

1 9 

9 t 

9 9

0.2-0.6» — • — i

"
9 9 

9 9 

9 9

9

9

9

9

9

U n d e r,b io -  • 

d< s ,va lve  * 
b o d ie s , r a i l- * 

way f i t t in g s , *
9 9 9 

9 9 1
9 1

9 • t I | | s to rage  tanks , •
9 1 9 fan b lad es . *

' 3 . USSR ' AK 12 M 2 » 11.5-12 .5» 0 .5  • 0 .2  *1.75-2.5» - »
9

0 . 7-1 . 1 » P is to n s  fo r

9 INDIA • LH 13 | 11-13 ' 2-3 ' 0.5-1 -5' 0.5-1 .3 ' - '
* *

9
* in t e r n a l  com-

I I 9 9
9

9 b u s t lo n  eng l-
1 9 1 9 9 9 * * nsc

9 A. USSR • AK12M2M H 1 11-13
9

9 C 

1 9
0.8-1 .3' 0.8-1 .S' 0.8-1 .3*

9 9 9
-

9 9 

9 9
- 9 0 .7  *

9

9
INDIA # LW 26

9
t 0 .5-10. 5 * - • 0 .3  * 2 - 4  » 0 .3  • - -

•
•

9

"  9

' 5 . USSR ' A 26 • 20-22 0 .4 - 0 .»  0.4-0.7» 1 .5-2.5* 1 .0-2.0» _ 0 .7  | P is to n s  w ith
AK 10 t 17-19 9 — t 0.0-1 .3* 0.8-1 .3» 0 . 0-1 .3* - — 0.5  . low e r c o o ff i-

| I bK C—2 ♦ 20-22 0.2-0.4* 0.2-0.5* 2.2-3.0» 2.2-2 .0» 0 .1-0 .3* - t - 0.7  , c ie n t of

1 INDIA ' in 28 j 17-20
9 9

9 "  1

9 9 9

0.0-1 .5, 1 .3-1 .3, - # _
9

9 ™ 0.5 9
expans ion .

1 * LM 2 ) , 22-25 9 *  1 - « ■ 1  ~ * - 0 .6  ' 0 .5
• 9

t f------- 1--------1_________ 1__ _ I _______ ___ i



2 REQUIREMENT OF RAJ MATERIALS, AUXILIARY MATERIALS AND THEIR

POSSIBLE SOURCES OF SUPPLY.

2.1 L is t  o f dot main raw m a te r ia ls  and a u x i l ia r y  m a te r ia ls  fo r  

the p roduction o f S i- A l e l lo y s  the fo llo w in g  raw m a te r ia ls  

a re  requ ired ; s i l l im a n i t e  concen tra te , a lum ina , k a o lin ,  

coa l, petro leum  coke, q u a r tz i te ,  su jlp h ite *< lco ho l ly e ,  

e le c tro d e  pas te , e le c t r o ly t ic  and secondary a lum in ium , 

manganese R a ta l,  f lu x e s  ( c r y o l i t e ,  sodium c h lo r id e  and 

potassium  c h lo r id e )  and a l lo y in g  m eta ls (copper, n ic k e l,  

megnesium, c o b a lt, chromium and t i ta n iu m ) .

2.2 Annual demand of raw 

fu e l and power.

m a te r ia ls . a u x i l ia r y m a te r ia ls .

Tab le  2.1

No. Item
U n it o f 

measure
ment

1s t stage 

1 furnace

Annual Demand 

o p e ra tio n  3 f u r _ 

2 furnaces naces

1. S il im a n ite  con

cen tra te

U00 tons 11 .5 23.0 30.0

2. Techn ica l a lum ina » 9 3.0 6.0 10.5

3. k a o l in ,  d ry tre a te d 9 f 2.4 4.8 6.5

4. Coal «8 9.0 18.0 27.0

5. Petro leum  coke 9 9 5.9 11 .7 17.5

6 . Crushed q u a r tz i te 9 9 1 .55 3.1 4.6

7. S u lp h ite —A lcoho l 

ly e
9 9 5.9 11 .7 17.5

8 . E lec tro d e  paste 9 9 0.7 1 .4 2.0

9. E le c t r o ly t ic
a lum inium

9 9 9.0 18 • J 27.0

10. Secondary alum inium  
produced from scrap

9 9 5.0 18.0 27.0
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Tab le  2.1 ( contd )

U n it  o f Annual Demand

No. Item measure- 1 s t stage o p e ra tio n 3 fu r-
ment 1 furnace* 2fu rnaces

»  *•
naces

11 . Pianganese " e ta I 000 tons 0.21 0.415 0.62

12. F lu x  ( c r y o l i t e , 9 9 0.53 1 .055 1 .58

potasium  and so

dium c h lo r id e s )

13. F u e l o i l t » 4.5 8.5 11.5

14. Power M i l l io n

kwh

280 440 600

15. Conpressed a i r
3/ • 

m /m in 160 200 240

16. In d u s t r ia l  w a te r
3 -

m /h 2500 3800 5000

*  Annual demand is  shown acco rd ing  to  the commissioning

o f 1 ,2 and 3 .l in e s  o f process equipment.

2.3 S p e c if ic a t io n  o f raw m a te r ia ls and a u x i l ia r y m a te r ia ls

assumed fo r te c h n o lo g ic a l c a lc u la t io n s  in  F e a s ib i l i t y

S tudy.

2 .3 .1  S i l l im a n i t e  concen tra te .

5566
Tab le  2. 2

No. Item U n it Norm
T y p ic a l

a n a ly s is

1 . a i 203
4
/• 56 min 61 .6

2 .
s i  °2 f  f no t spec if ied 37.0

3. Fe203 9 t 0 .6  max 0.1

4.
T 1 °2

9 f 0.6 max 0.1

5. z ìo 2 9 9 0 .5  max 0.3

6. CaO + PlgO 9 1 0.8 max 0.2

7. Water » f 1 .0 max 0.5

8 . du lk  weight g/cu.cm 1 .75-2.0 1 .95

9. Average 

p a r t ic le  s ize

m icron 300 max
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2.3.2 Alii mi na

Table 2.3

No. Item U n it Norm
T y p ic a l 

ana ly s is

1 .
A12°3 % 94 min 99.2

2. L .O . I . f  9 0.9 max O.S

3. S i0 2 9 f Not sp ec if ie d 0.052

4 . Fe2 03 t  * 0*1 m a x 0.054

5 .
Na2+K2 ° 9 t 0.7 max 0.12

6. Su lk  we ight g/cu.cm 0 .65—1.15 0.872

7 . Average p a r t ic le micron 100 4 m — 46,»

s ize +64 -100m - 4! 

+  100m - 11,i

2 .3 .3  K a o lin ,  d ry tre a te d

Tab le  2*4

No. I tem U n it Norm
T y p ic a l

a n a ly s is

1 .
A12°3 % 35 min 38.0

2 . S i  o 2 9 9 Not sp e c if ie d 44 .c

3 .
FB2 °3 9 9 0.6 max 0.5

4. n  o 2 t 9 0.6 max 0.45

5. CaO +  MgO 9 9 1 .0  max -

6 . J a te r 9 9 1 .0  max 2.0

7. L .O . I. 9 9 15.5 ma x 15.5

6 . iu lk  weight g/cu.cm 0.25 - L .5 -

9. Avarage p a r t i- m icron 2 -2 -  68»
c le  s ize - 2 U

- 5>
+2 - 1 0  
+10
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2*3.4 Lou ash coa l o r coa l w ith  low content of

F82
0^ in  a9h *•

Tab le  2.5

No. I tern
T' p ic a l a n a ly s is  of

U n it
Sample fu rn ished  Ta lcna r 

f o r  la b o ra to ry  sample 
s tu d ie s

1 . Ash
0

A> 5*5 max 19.76 22.92

2. Fe, C content 

in  ash

9 V 14.45 max 5.2 8.62

3. Fe^Oj content 9 9 O.B nax 1 .03 1 .95

in  coa l

4. V o la t i le s t  9 30*38 35.5 31 .43

5 . Jeter 9 9 B .0 max - -

6. S 9 9 - - J .44

7 . F ixed  carbon 9 f 56.5 -48.5 3B.81 40.55

B. J u lk  ■ iig h t g/cu.cm 0.7-0.8 - -

9. O ize ram 200 max 200 max 200 max
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2.3*5 Petroleum coke.

Table 2.6

N o . Item U n it Norm
T yp ic a l

a n a ly s is

1 . Ash
~4

1 .0 max 1.6

2. Fe^O-j content in ash , , 10 max -

3. Fe^Oj con ten t in coke n 0.1 max -

4. V o la t i le s « 9 7-12 9.6

5 . Water content 9 t B max 6.15

6. S content f 9 1 .5 max 0.8

7 . F ixed  carbon 9 9 90.5 -85.5 88

6. Bu lk we ight g/cu .  cm 0.7  -0.8 -

9. S ize nun 200 max -r250 - 1 » 

-250+150 - 5/i 

-150 - 94 j

2 .3 .6  O u a r tz ite

Tab le 2.7

N o . I  tem U n it Norm
T yp ic a l

a n a ly s is

1 . S i o2 A 98.5 min 99.5

2.
A12 °3

9 9 Not sp ec if ie d  0 F e ^ + A l ^  -

3. f . 2 o3 9 9 0.2 max c

4. Bulk weight g/cu.cm 1 .4-1 .6 1 .5

5. S ize mm 10 -70 10 -70
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2.3.7 Sulphite - alcohol lye.

Table 2.8

bo. Item U n it Norm
T y p ic a l

a n a ly s is

1 . S p e c if ic  e ig h t g/cu.cm 1.25 -1.27

2 • D ry substances a 50 min

3 . Water » t 45 -49

4. Content o f m a tte rs  

in s o lu b le  in  w ate r 
in  d ry  substances

9 « 0.8 max

5. Dry substances s 

content -

Carbon • 9 46 -50

Ash 9 9 12 -16

2 .3 .8  e le c tro d e  paste

Tab le  2 .9

bo. I tern U n it Norm
T yp ic a l

a n a ly s is

1 . Ash /* 7.0 max

2. V o la t i le s 9 9 12.0 -20.0

3. S p e c if ic  re s is ta n c e ohm* ran
— m—

8? max

4. Su lk  weight g/cu.cm 0.7 -1.0

5 . S ize mm 30 -70
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2.3.9 Electrolytic aluminium in form of pics.

Table 2.10

No. Item U n it Norm
T yp ic a l
a n a ly s is

1 . Fe ;i 0.2 max

2. S i 9 9 Not spec ified

3. P ig  weight 15

2 .3 .10  Secondary a lum in ium

Tab le 2.11

No. I tern U n it Norm
T yp ic a l
a n a ly s is

1 . Fe ,o 1 .0 max

2. S i 9 9 Not spec ified

2.3.11 C ry o lite

Tab le 2.12

No. I tem U n it Norm T yp ic a l
a n a ly s is

1 . F 54 liiin 54

2. A1 9 f 1 3 min 12.7

3. Na 9 9 30 max 32

4. Sr C2 9 9 iTkiA 0 .3

5.
P2 °5 9 9 0.2 X x 3..J1
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2.3.12 fianganese metal

Table 2.13

ho. Item U n it
,, T yp ic a l 
Norm ,

a n a ly s is

1 . i’in
t

A 96.5 min

О4. • fe f ? 2.3 max

3. S i * ? wot sp ec if ie d

A. S ize — Lunç; weight

15 kg max.

2 .A I n f e r s t io n  aoout raw m a te r ia l base fo r  the oroduc*ion

o f s i l l im a n i t e  concen tra te .

5urv/eyed depos its  o f s i l l im a n i t e  concentra te in d ic a te  

th a t  the p ro d uc tio n  o f s i l l im a n i t e  can be inc reased  oep 

upto 60,000 tons p e r ye a r.

2.5 U t i l i s a t io n  o f s i l l im a n i t e  concen tra te , lo c a l cenand 

and e xp o rt.

O pera ting  p la n ts  produce sm a ll q u a n t it ie s  of s i l l im a -  

n i t e  concentra te  which a re  consumed in  tne coun try  and 

p a r t ly  exported to  uapan.
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3. REGION (STATE) OF LOCATION AND SELECTION OF ThE SITE F-R 

S i- A l ALLOYS PLANT.

3.1 Region of lo c a t io n .

Location  o f SAAP was determ ined in  cooperation w ith  

IRE ta k in g  in to  account the fo llo w in g  fa c to rs :

- p o lic y  o f O rissa  s ta te  government

- a v a i l a b i l i t y  o f raw m a te r ia ls

- tra n s p o rt charges fo r  raw m a te r ia ls  and fu e l 

t ra n s p o rta t io n

- in f ra s t ru c tu re  a v a i la b i l i t y

- recommendations o f IRE

Basing on e v a lu a t io n  of above fa c to rs  i t  i s  recommended 

to  lo ca te  in  O rissa  S ta te . A t p resen t IRE s e t t in g  up 

GSCGK p ro je c t w i l l  produce 30,000 toos o f s i l l im a n i t e  

concen tra te . Accord ing to  IRE, OSCOi'l i s  l i k e l y  to  oe 

commissioned by the end of 1983.

N a t io n a l A lum in ium  Conpany (NALCG,- in  O rissa s ta te  in  

v ic in i t y  o f T a lc h e r and Koraput i s  co ns tru c tin g  alum in ium  

p la n t complex which is  one o f the b iggest in  A s ia . T h is  

would ensure the  v ia b le  supply o f a lum ina and a lum in ium  

to  SAAP. T h is  s ta te  has a p o te n t ia l  to supply the p la n t 

w ith  power, w a te r, coa l, q u a r tz i te ,  e le c tro d e  paste  and 

in  fu tu re  k a o l in .  I t  may Oe mentioned th a t O rissa  i t u t e  

E le c t r ic i t y  Board ^OGEu) confirmed the p o s s io i l i t y  to 

connect GAAP to  the power g r id  o f the s ta te  and to supply 

80 i’iW o f power s ta r t in g  from 1986 in  q u a n t ity  of 600 m il l io n s

kwh per yea r
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3.2 Se.Taction o f 5AAP s i t e  in  O rissa  s ta te .

Accord ing to  sugges tion  of IR£ the lo c a tio n  of SAAP 

s i t e  is  assumed a t  the  c o n s tru c tio n  area of OSCOtf 

(300 h e c ta re ) . The s i t e  is  s itu a te d  on the coast o f 

Bengal Bayt 6 km south-east from re g io n a l cen tre  

Chatrapu r.

As an a l t e r n a t iv a  the reg ion  o f a lum in ium  complex o f 

NALCG to  Ob  cons truc ted  in  v ic in i t y  o f T a lc he r town 

was examined.

To s e le c t d e f in i t e ly  the optimum s i t e  fo r  lo c a t io n  of 

5AAP the e v a lu a tio n s  o f above s ite s  h jve  been under

taken on the b as is  o f fo llo w in g  fa c to rs .

- lo c a tio n s  o f raw and a u x i l ia r y  m a te r ia ls  and 

t h e i r  t ra n s p o r ta t io n

- in f r a s t ru c tu re  a v a ila b le  in  s i t e  reg ion

- socio-economic environm ent

- cost of land

- costs fo r  s i t e  p re p a ra t io n  and development

A f t e r  comparison o f va r io u s  fa c to rs  and a n a ly s is  o f 

a v a ila b le  data fo r  above a l t e r n a t iv e  lo c a tio n s , i t  

has been concluded th a t  the a l t e r n a t iv e  lo c a tio n  sug

gested by I a d j a c e n t  to  G^CC*. is  o p tim a l, f o r  f in a l  

s i t e  s e le c t io n  the fo llo w in g  fa c to rs  have been con

s ide red
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t ra n s p o rt charges fo r  raw m a te r ia ls  and in p u ts  were 

c a lc u la ted  to  be Rs.30.4 m i l l io n  fo r  CSCOn s i t e  and 

%i.30.9 m i l l io n  fo r  T a lc h e r s i t e  (see Tab le 3 .1 ) 

in f r a s t ru c tu re :  on the OSCOn s i t e  the co n s tru c tio n  

o f power and w ate r supply f a c i l i t i e s ,  access roads 

(from  N a tio n a l Highway No.5 Calcutta-«'iadras), ra ilw a y  

s id in g  o f 7 km long from O ia tra p u r to  the job s ite  

have been undertaken.

The colony fo r  1200 in h a b ita n ts  is  to  be cons truc ted , 

in c lu d in g  p rim a ry  schoo l, c l in ic s ,  shops and o the r 

f a c i l i t i e s .  The colony is  s itu a te d  2.5 km from 

QSCGrt s i t e .

Thus the e x is t in g  in f r a s t ru c tu re  can be used ou ring  

the co ns tru c tio n  and o p e ra tio n  o f SAAP. Only add i

t io n a l  c a p ita l in ves tm en t fo r  expansion o f colony 

should be re q u ire d .

Socio-economic environm ent; accord ing  to  in fo rm a tio n  

rece ived  from 1HZ the lab o u r (w o rke rs  and eng inee rs  

fo r  co ns tru c tio n  and o p e ra tio n  o f SAAP) is  a v a ila b le  

a t  t h is  s i t e .

Cost o f land: 5AAP is  assumed to  be loca ted  on area 

possessed by Ir)C, thus no a d d it io n a l expend itu re  

should be re q u ire d .

S ite  p re p a ra t io n  and development costs should be re 

duced due to  the fa c t th a t a t  p resen t the s i t e  le v e l

l in g  works have been a lre ad y  completed and the tempo

ra ry  fencing has been cons truc ted . A lso the  s i t e  develo 

ment pe riod  should be reduced as w ate r, power and o the r 

u t i l i t i e s  should Oe supp lied  from OS CON.



Tab le  3.1

T ransp o rt charges fo r  a l t e r n a t iv e  9 ite 9  o f SAAP lo c a t io n

i

* Uo.

i

I

• 1 .
w -

i. 2 .

In p u t d a e c r lp t lo n

S i l l im a n i t a

K a o lin

Coal

L o c a tio n  o f raw 

m a te r ia l source

Chat r a p u r , 03C0H

T rivand rum , 

K a ra la

Ca rgo 

q u a n t i 

t ie s  pe r 

y e a r tons

30,000

6,500

26,800

03Can s i t e _________

D is ta nce  of* Chargea 

tra n sp o r-  • (l¡. U00 
t a t lo n  km

1750

300

À

_  1

4550

Ta lc ho r s i t e
D is tance  of 

tra n s p o r
ta t io n  km

300

2050

Cha rgee ' 

Rs. U00 •

3600

5330 •

A

I
A

<

A

t

A

I

A

•

J
•

A
I

1
•

•

7
i

3. T a lc h o r 3220

i
M . Petcoke

U u a r tz i te

B a rauny, Assam 17,400

4,600

1860

300

12950 1700

600

12390

1100

700

3150

130

• 5 .
t_ _

• 6 .

O rissa 550
-j

IC r y o l i t e ,  S a lts  

A lum ina

Bombay 1 ,600 

10,500

1520

450

970

1090

1220

750

150

» 7.
«. _

' 0 .

K o ra p u t,0 r is s a  

Uhubanesware le c tro d e  paste  

A lum in ium , p ig s  

f u e l  o i l

2,100

26,000

150

300

300

130

3120

1380

• 9 .
v. _

• 10 .
i

T a lc h o r

V i 3akhapatnain 

Andhra Pradesh
11 ,500 600

150

2760

<---

A lum in ium , scrap Bhubaneswar 27,000 150 1620

T o ta l 30390

1620

30860__ ^

tlo te : Accord ing  to  IKE in fo rm a tio n  tra n s p o r t  chargee a re

to  be assumed as ¡J.200 /500  km.



ARCHITECTURAL *  C IV IL  DESIGN VENTILATION AND

AIR CONDITIONING.

4.1 Plain Statem ents.

4.1.1 A r c h i t e c t u r a l- c i v i l  des igns a re  to  be c a rr ie d  out 

based on lu c a l  co nd itio n s  o f t ro p ic a l c lim a te  and 

o f cons id e rab ly  long p e rio d  o f monsoon and in  tne 

l ig h t  o f design and c o n s tru c tio n  norms adopted p re

s e n t ly  fo r  OSCOM p la n t  (unde r c o n s tru c tio n ) which in  

fu tu re  w i l l  have the  proposed p la n t of S i- A l a l lo y s  

as p a p a r t  o f the  conp lex.

1.1.2 C ons truc tio n  and design o f a l l  the b u ild in g s  and 

s tru c tu re s  a re  to  be based on the maximum u t i l i s a 

t io n  o f n a tu ra l v e n t i la t io n  and on the p ro te c t io n  o f 

the in t e r i o r  from in s o la t io n  and ra in s .

4 .1 .3  A l l  a u x i l i a r ie s  and s e rv ic e  f a c i l i t i e s  ( e le c t r ic  sub

s ta t io n s ,  v e n t i la t io n  chambers, a d m in is t ra t iv e  rooms) 

in  a l l  the  b u ild in g s  a re , as a r u le ,  to  be loca ted  

Ind o o rs . In  e xc ep tio n a l cases, the above f a c i l i t i e s  

can be lo ca ted  o u ts id e  the  b u ild in g s  a t  a d is tance of 

5 to  6 m trs .

4.1 .4 Spans of the  b u ild in g s  a re  to  be o f modules of 6.0 N 

and in  some cases, modules o f 2 !'• i f  w a rran ted . Spac- 

ings fo r  in t e r i o r  and e x t e r io r  column rows a re  to  be 

o f 6 It as a r u le .

4 .1 .5  In  the a d m in is t ra t iv e  and w e lfa re  b u ild in g s ,  column 

g r id  spacings w i l l  be modules of 6 I’., 3 Pi and/or

com b ina tio rs  of both
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4 .1 .6  The h e ig h t i s  to  be in  modules of 200 mm in  one 

sto reyed  p roduc tio n  b u ild in g s .  In  n u lt i- s to re y e d  

b u ild in g s , the  d is tance from f i r s t  r lo o r to  tne 

next w i l l  be in  modules o f 600 ram but not le s s  than

4.2 f*. In  the  w e lfa re  b u ild in g s  the h e ig h t w i l l  be 

not le s s  than 3.6 M and th e re  w i l l  have as a ru le

a maximum o f two f lo o rs .

4 .1 .7  The f in is h e d  ground f lo o r  le v e l  fo r  a l l  tne  o u ild in g s  

w i l l  be 450 mm h ig h e r than the  formed ground le v e l .

Tha p l in t h  p ro te c t io n  (ap ro x ) is  to be 1.0 to  1 .3  !' 

w ide.

4.1 .B The n a tu ra l l ig h t ig g  and v e n t i la t io n  fo r  the  b u ilc in g s

w i l l  be e ffe c te d  through g lazed windows and lo uve rs  

and sky l ig h t s  o f tra n s lu c e n t p la s t ic  co rrugated  sheets 

in  the ro o f.

4.2 C ons truc tion  pa ram ete rs .

4 .2 .1  founda tions  fo r  a l l  b u ild in g s ,  s tru c tu re s  and load- 

bearing  w a lls  w i l l  be o f concrete ”—150 o r n-2..' cn 

n a tu ra l bedding. In  cases wfere w a rran ted , foundations 

w i l l  De p i le  foundations us ing  bcrad in s i t u  concrete 

p i le s  o f 600 mm to  1000 mm d iam ete rs . The dep.tr, o f 

founda tion  w i l l  be a minimum o f 800 mm below n a tu ra l 

ground le v e l .

4 .2 .2  Columns, beans, crane g ird e rs ,  s t r u c tu ra l framework 

mar,cars, b rac ings  and window casements w i l l  uo of 

s te e l fo r  a l l  the p roduc tio n  b u ild in g s .

fo r  the a d m in is t ra t iv e  end w e lfa re  b u ild in g s ,  f lo o r in g

w i l l  be of in s i t u  concrete !^-20^
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A.2.3 Roofings fo r  p roduc tion  b u ild in g s  u i l l  be of asbestos 

es ten t co rrugated  sheets w ith  an in c l in a t io n  of 

1 / 4  - 1 / 5  o f span. In  the a d m in is t ra t iv e  and w e lfa re  

b u ild in g s ,  the roo f u i l l  oe o f RCC s lab s , p rov ided  

w ith  pa rape t w a lls .

4 .2 .4  E x te rn a l s ide  c ladd ing  fo r  p roduc tion  b u ild in g s  w i l l  

be of h .C. co rrugated  sheets on s te e l g i r t s .  Jhen 

equipment w i l l  be e rec ted  near the w a lls  a t  ground 

f lo o r ,  the  b u ild in g s  w i l l  have w a lls  of b rickw o rk 

2.5 to  3 PI h igh  w ith  p ro v is io n s  fo r  window openings.

E x te rn a l w a lls ,  in t e r n a l  w a lls  and p a r t i t io n  w a lls  in  

a d m in is t ra t iv e  and w e lfa re  b u ild in g s  and w a lls  and 

p a r t i t io n s  o f b u i l t - in  f a c i l i t i e s  in  p roduc tion  b u i ld 

ings  u i l l  be o f b r ic k u o rx . The w a lls  of independen tly  

lo ca ted , v e n t i la t io n  chambers, a d m in is t ra t iv e  rooms 

and power d is t r ib u t io n  rooms a lso  w i l l  be in  b r ic k 

work

4 .2 .5  In  gene ra l a l l  the f lo o rs  in  p roduc tion  b u ild in g s  w i l ’ 

be of conc re te . In  ho t c as tin g  and furnace departm ents, 

the f lo o rs  w i l l  be of cas t iro n  p la te s  bedded on sand. 

The f lo o rs  in  a d m in is t ra , iv e  and w e lfa re  b u ild in g s  w i l l  

be of mosaic f lo o r in g .

4.3 F in is h in g  and in s u la t io n  works.

4.3 .1 A l l  in t e r n a l  and e x te rn a l surfaces of o r ic k u a l ls  are

to  be p la s te re d  and pa in ted  in  l ig h t  co lo u rs .
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4 .3 .2  A l l  s te e l s tru c tu re s  a re  to  be pa in ted  w ith  fo u r coats 

of a t o t a l  th ic kness  o f 1 4C micron of a n t i- c o rro s iv e  

p a in ts .

4 .3 .3  For e x te rn a l su rfaces and bottoms of the underground 

s tru c tu re s  w ith  a depth o f more than 1 fl w a te rp roo fing  

courses a re  to  be p rov ided  as fo llo u s :

Fo r depths cpto 3 H, w a te rp roo fing  course w i l l  be 

a p p lie d  b itum en, f o r  depths more than 3 i i,  w a te r

p ro o fing  w i l l  be pasted bitumen f e l t  w ith  p ro te c t iv e  

b r ic k w a lls .

4 .4  V e n t i la t io n  and a irc o n d it io n in g .

4.4 .1 In  p ro d uc tio n  b u ild in g s ,  n a tu ra l v e n t i la t io n  w i l l  be 

p rov ided  by windows and lo u ve rs  in  w a lls  and by 

m onito rs in  rooves. ftechan ica l v e n t i la t io n  by washed 

a i r  c i r c u la t io n  w i l l  be p rov ided  co n tin uous ly  on ly  in  

b u ild in g s  w ith  a la rg e  gene ra tion  o f h ea t.

4 .4 .2  A i r  c o n d it io n e rs  w i l l  be p rovided  in  se lec ted  o f f ic e s  

in  a d m in is t ra t iv e  and w e lfa re  b u ild in g s  using lo c a l ly  

made a ir- c o r.d it ia n e rs .

4 .4 .3  Base te n p a ra tu re  fo r  des ign ing  the v e n t i la t io n  system
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w i l l  be 3 2 °C and fo r  a irc o n d it io n e rs  4 2 °C
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5. WATER SUPPLY AND SEWERAGE.

5.1 W ater supp ly.

The QSCOH work s i t e  w i l l  be re c e iv in g  in d u s t r ia l  and 

po tab le  w ate r from w a te r supp ly f a c i l i t i e s  c o n tro lle d  

by O rissa  P u o lic  H ea lth  Department (OPnD). The q u a n t ity  

o f w ate r e x tra c te d  from the in ta k e  s itu a te d  on the bank 

o f r i v e r  R ush iku lya  w i l l  be 40,000 /d a y .

The ra te  o f w a te r supp ly f a c i l i t i e s  o f QSCOTi (from  

in te rm e d ia te  d is t r ib u t io n a l  s to rage ', up to  the work s ite )  

w i l l  be of 14,000 m /day .

In  the ta b le  5 .1 , a re  shown the requ irem en ts o f w ate r 

f o r  OSCui'l and the  proposed SAAP.

Tab le  5.1

E n te rp r i se
W ater supply 

system

Demand 

in  000 cu.m 

per day

os con In d u s t r ia l  & 7.7

po tab le

SAAP In d u s t r ia l  & 7.0

po tab le

Accord ing to  agreement w ith  IRE the  in d u s t r ia l  and po tab le  

w ate r systems of SAAP should be connected w ith  the re s

p ec tiv e  water mains o f QSCOfl.

The in te r n a l  in d u s t r ia l  and p o tab le  water supp ly systems 

fo r  SAAP are to  be analogous to  the re sp ec tive  systems 

o f Q5CQP1: P ipes o f d iam etrs  le s s  than 15J mm w i l l  be of

ga lvan ized  iro n  end p ipes of d ia  more than 150 mm w i l l

be o f cast iro n
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5.2 Sewerage

Tek ing  in to  account th a t the sandy s o i l  o f the  s i t e  is  

o f ve ry  h igh  seepage, the p la n t  fa e c a l sewarcge system 

o f SAAP is  to  be assumed s im i la r  to  the  corresponding 

QSCOr'; system:

- independent s e p tic  tanks f o r  b u ild in g  o r group of 

b u ild in g s .

- fo r  sewers from b u ild in g s  to  s e p tic  tanks w i l l  be 

o f s te e l and cast i r o n  p ip e s .

5 .3  Baè D ra inage.

The system o f d ra inage on SAAP s i t e  i s  to  be assumed 

s im i la r  to  the corresponding system o f rsCGiv. s i t e ,  th a t 

i s  the system o f open d ra in s  w ith  d rainage o f storm  

w a te r ou ts ide  OSCCTi in  d ra in  w e l ls .
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6 . PCJER SUPPLY, OW UNICATIoN, FUEL AND COMPRESSED A IR .

6.1 Power Supply.

13 .5  n j (15 MUA) power w i l l  be supp lied  to  OSCOM through 

two h igh te ns io n  tra nsm iss io n  l in e s  a t  132 KV, each w ith  

t o t a l  capac ity o f  160 f‘U from 220/l32  KM suo-sta tion  a t 

Shanjanagar (75 kmj from O rissa  s ta te  power g r id .

Fo r power supp ly o f SAAP, lo ca ted  a t  OSCK’i s i t e ,  i t  i s  

necessary to  lead  one more 132 KV tra nsm iss io n  l in e  from 

Shanjanagar sub- s ta tio n  to  main step-down sub—s ta t io n  

(FoS) of the p la n t ,  (flap o f O rissa  showing transm iss io n  

system 66 KV and above). Fo r MSS two 132/l1 KV main 

step-doun tra n s fo rm e rs  have to  be in s ta l le d  ou tdoors, 

o f  60 TWA capac ity  each, w ith  re in fo rc e d  in s u la t io n  of 

te rm in a ls .

As in  the case o f e x is t in g  p la n ts  o f OSCOM, the re p a ir  

o f e le c t r ic a l  equipment w i l l  be undertaken by sp e c ia lis e d  

companies. Thus, tra n s fo rm e rs  and e le c t r ic a l  equipment 

re p a ir  f a c i l i t i e s  fo r  SAAP are no t in c luded  in  f e a s ib i l i t y  

s tu d y .

A f t e r  d iscuss ion  the ques tion  anout jo in t  power supply 

o f SAAP and OSCOM and ta k in g  in to  account the nega tive  

in f lu e n c e  o f ore sm e lting  fu rnaces o p e ra tio n  a t o th e r 

power users, i t  was decided to  supp ly power to  CSCCI’' 

from  e x is t in g  tra n s fo rm e rs  2 x 12.5 f’.tfA.
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O rissa  S ta te  E le c t r ic i t y  Board (OSES) examined the 

p o s s ib i l i t y  to  connect SAAP w ith  s ta te  power g r id  and 

to  supply power as fo llo w s :

In  1986 - 38 NU, 280 m i l l io n  KU ./hour

In  1987 - 59 !%l, 420 , ,

In  1988 - 80 "TU, 600 , ,

The fo llo w in g  te c h n ic a l s p e c if ic a t io n s  o f CSEB have to  

be taken in to  c o n s id e ra tio n :

- Transform ers o f mein step-down sub—s ta t io n  a re  to  

have ad justm ent v a r ia t io n  under load  o f ■+■ 12 .5? .

- AC frequency in  power g r id  i s  50 Hz, frequoncy 

v a r ia t io n  i s  + 3>.

- Гог power equipment conpensator gears a re  to be 

p rovided to  a d ju s t the power fa c to r  to  0 .9  minimum.

The s h o r t- c irc u it  c u rre n t in  re g io n  o f Bhanjanagar sub

s ta t io n  a t 220 KV s id e  i s  to  be:

S in g le  phase c u rre n t — 1726 NVA

th ree  phase c u rre n t - 1530 f'VA.

6.2  Communication.

The p roduc tion  communication complex o f SAAP should 

ensure the fo llo w in g :

- Communication among the s e n io r s t a f f  o f the  p la n t ;

- despatchsr c o n tro lle d  te lephone communication system;

- in te rn a l process loudspeaker communication system;

- e le c t r ic  clockwork

- f i r e  and s e c u r ity  a la rm  systems.

D is tance from SAAP te lephone s ta t io n  to  the Chatrapu r 

te lephone s ta t io n  i s  8 km.
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6.3  Fue l

Fo r process departm ents o f SAAP the  fu e l i s  assumed to  

be fu e l o i l  o f 9,700 k .c a l/ k g  c a lo r i f ic  va lu e . SAAP 

demand o f f u e l i s  shown in  the  fo llo w in g  ta b le .

Tab le  6.1

No. Department
Purpose o f 
u t i l i s a t io n

Demand 

000 tpy

1 . D eo x id ize rs  s to rage Fo r d e o x id iz e rs  
d ry in g

3.37

2. Feed p re p a ra t io n  

department

For feed 
b r iq u e t t in g

1 .73

3. E le c t r ic  furnaces 

department

For la d le
hea ting

0.4«

4 . Casting department For mfeafeaiima m ixe rs, 
vaccum fu rnaces, 

stands fo r  la d le  
hea ting

5.95

5 . SAAP T o ta l 11 .5

W ith  SAAP lo c a t io n  in  v ic in i t y  o f 0SCCI1 re q u ir in g  60000 tpy 

o f fu e l o i l ,  i t  was found fe a s ib le  to u n ite  fu e l o i l  

f a c i l i t i e s  o f these p la n ts .

Fue l o i l  is  s up p lied  to  CSCOf'i from Visakhap3tnam in  

ra ilw a y  wagons 20 ton capac ity  each. From wagons the 

fu e l o i l  is  pumped in to  two m eta l re s e rv o ir  o f 2500 tons 

capac ity  each. From re s e rv o ir  the fu e l o i l  is  pumped to 

users  Dy pumps o f 10 cu.m per hour capac ity (. tuo purcps in  

o p e ra tio n , one puqp stand-by).
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E x is t in g  c a p a c it ie s  should be used to  s to re  one month 

re se rve  o r f u e l o i l  re q u ire d  by SAAP in  q u a n t ity  of 

960 tons. P ro v is io n  should be made fo r  in s t a l la t io n  

o f a d d it io n a l punp o f 10 cu.m p e r hour capac ity  to  

punp fu e l o i l  to  SAAF.

Stand—oy punp shou ld  be common fo r  f u e l o i l  supply of 

DSCOPi and SAAF.

6 .A Compressed a i r  and hea t supp ly .

SAAP requ irem en t o f  conpressed a i r  would be 240 w.m/min.

S ince requ irem ent o f co&pressed a i r  a t  CSCCT is  much 

s m a lle r as conpared w ith  th a t  o f SAAP to  s e t—up a sepa

ra te  compressor house.

To p ro v id e  fo r  the  conpressed a i r  demand o f SAAP th re e  

co rp resso rs  o f 13S cu.m per hour capac ity  each should be 

p rov ided  { twc o p e ra tin g  and one stand-oy).

OSCO!'; has se t up a o o i le r  house w ith  two b o ile rs  gene ra t

ing  30 tons of steam pe r Sàu*, steam p ressu re  is  14 atm.

The b o i le r  house is  connected w ith  f i r e  f ig h t in g  system 

fo r  coal and coke s to rage .

SAAP w i l l  not re q u ire  separate  hea t fo r  process a-d o the r

purposes



28 -

7 . GENERAL LAY-CUT AND TRANSFORT - HA IN STATEMENTS.

7.1 The s i t e  o f the proposed 51-41 a l lo y s  p la n t  (SAAP) o f 

about 20 hec ta res  w i l l  be lo ca ted  a t  no rth-w este rn  p a r t  

o f erea earmarked fo r  05C0M.

7.2 CSCON area (abou t 300 hec ta res) runs 2200 -*2300 m along 

coast—l in e  o f Bay o f Bengal w ith  a w id th  o f 1300 —1403 m.

OSCOF'. i s  lo ca ted  in  c e n tra l p a r t  o f t h is  area covering  

about 60 ha, and i t s  coast p a r t  i s  rese rved  fo r  the con

s t ru c t io n  o f s u ita b le  p o r t .

0SC0F1 work s i t e  i s  loca ted  a t  a long  the  coast l in e  and 

main a x is  i s  o r ie n te d  to  no rth-eas te rn  end south-western 

d ire c t io n s .  The a r t i f i c i a l  ( f i l l e d )  s i t e  le v e l  is  6.G n 

above sea le v e l .

7 .3  For connection o f the proposed p la n t  w ith  e x te rn a l 

re g io n a l t ra n s p o r t ,  fo llo w in g  C3C0F1 communications 

should be used.

- N a t io n a l highway No.5 C a lc u tta  - f'ladras - th rough 

access road o f 5.5 km long. A t p resen t the  cons truc

t io n  of t h is  access road is  completed.

- main ra ilw a y  C a lc u tta  - f’ladras — through access 

tra c k  0SC0M — Chatrapu r 7 km lo ng . From th is  tra c k  

5AAP w i l l  ba p ro v ided  the in d u s t r ia l  9 id in g  w ith

tra c k  w id th  1675 mm
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7 .4  In te rn a l tra n s p o rt systems.

f ia in  and access roads would be 3 .5  — 7 m  w id th  w ith  

a s p h a lt concrete coa ting  and bedding design s im i la r  

to  th a t o f C5C0r„

In te r n a l  r a i l  t ra c k s  and s id in g  from access tra c k  

OàCCir - Chatrapu r would be designed in  accordance 

w ith  In d ia n  s p e c if ic a t io n s .

7.5 C h a ra c te r is t ic s  of s o i ls  o f 5AAP s i t e .

The s o i l  o f SAAP s i t e  was no t surveyed and fo r  the  

e v a lu a tio n  of s o i ls  the  geo- techn ica l and hydro- 

g eo lo g ic a l survey o f OSCOr, s i t e ,  which is  loca ted  

nearby, should be used. T h is  in fo rm a tio n  is  appenaed 

to  p resen t i n i t i a l  d a ta .



30 -

8 . HOUSING COLONY FOR PUNT EMPLOYEES.

The housing colony f o r  enployees o f proposed SAAP w i l l  be 

p rov ided  w ith  expansion o f e x is t in g  OSCDM housing colony 

lo ca ted  in  2.5 km no rth  —west from i t s  work s ite  by access 

road 0SC0~ - N a tio n a l Highway No.5.

OSCOM colony i s  designed fo r  1200 persons w ith  t o t a l  a rea  

o f i n i t i a l  development o f  21 h ac ta re s . The colony co ns is ts  

o f  s ix  d w e llin g  b locks and one w e lfa re  b lo c k . Each b lock 

i s  composed o f 3 -4 tw o- s to ried  houses fo r  12 u n its  o f 

type A and 6, and o f tw o-sto ried  houses fo r  4 u n its  o f 

type  C.

For d e te rm in a tio n  o f expansion o f e x is t in g  colony fo r  the 

proposed SAAP c o n s tru c tio n , the  fo llo w in g  statem ents have 

to  be adopted.

- from t o t a l  employees on p a y - ro ll d w e llin g  accommodations 

have to  be designed on ly  fo r  15—20> o f employees

- type  o f q u a rte rs  depends on employees s k i l l  and 

s e n io r i t y

- average number of persons in  fa m ily  of each employee 

w i l l  be assumed 5 persons. The number o f persons is  

no t taken  in to  account f o r  the a llo tm e n t o f q u a r te rs .



DATA ASSUHEC IN FEASIB ILITY STUDY FOR DETERMINATION OF 

INVESTMENT COSTS, PRODUCTION COSTS AND FINANCIAL AND 

ECONOMIC ANALYSIS.

9.1 P roduc tion  programme of SAAP and commercial a l lo y s  

sa le s  p r ic e  schedules of UNIDO, used fo r  c o lle c t in g  

i n i t i a l  data and re fe re d  in  the te x t  o f t h is  sec tion  

a re  appended a t the  end o f sec tio n  9 .1 .

9.1 .1 P roduc tion  programme of SAAP is  shown in  Scnedule 

3-3. I t  was determ ined basing on paramétrés of 

capac ity  u t i l i s a t io n  o f m ajor process equipment 

(o re  sm e lt in g  fu rnaces) assumed accord ing to 

s u p p lie r 's  expe rience , add on adopted p lann ing  

o f fu rnaces commissioning ( in  tuo s tages ).

The fo llo w in g  p lann ing  o f s ta rt- up  and commis

s io n ing  o f c a p a c it ie s  i s  assumed.

Tab le 9.1

Majo r equipment Years a f t e r s ta rt-up  of the p la n t

Stages of furnace 1 2 3

department I  I I  I I I IV " I  Î T  i n IV I I I I I I IV

I F i r s t  furnace 
capac ity  u t i 

l is a t io n  in  % 15 30 45 60 75 90 10C B- BB

I Second furnace 

capac ity  u t i 
l is a t io n  in  j i 15 30 45 60 75 90 1 2 J

I I T h ird  furnace 
capac ity  u t i 

l is a t io n  in  > 20 40 60 90 100

9.1 .2 T o ta l volume of a l lo y s  produced is  assumed to  oe 

used to  meet the requ irem en ts  of in te r n a l  Ind ian  

m arke t. Accord ing to  IRE data p r ic e s  on a l lo y s  

used in  In d ia  a re  —.21.5 - 24.5 pe r kg la s  of 

1980-81 ) .
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9.1 .3 5a les  charges fo r  f in is h e d  products and charges

fo r  i t s  t ra n s p o r ta t io n  to  use rs  ( i t  i s  assumed, 

th a t main use rs  o f produced 5 i- A l a l lo y s  would 

be loca ted  in  Bombay and C a l^ jt ta )  a re  to  be de

term ined accord ing IRE data about re sp ec tive  costs. 

Data fo r  c a lc u la t io n  o f these costs is  g iven  in  

Schedule 3—2.

9.1 .£ The proposed te c h n o lo g ic a l process o f 5 i- A l a llo y s

p roduc tion  i s  w as te le ss . S lag  generated in  course 

o f re f in in g  o f p rim a ry  a l lo y  and dust a f t e r  gas 

c lean ing  u n its  a re  rec yc led  in to  p rocess. Residue 

a f te r  f i l t r a t i o n  in  c as tin g  house being an a l lo y  

composed of 8C/i o f A l ,  15,4 o f S i,  3,4 o f Fe and 

24 of fin, could be used in  s te e l p roduc tion  as 

d e o x id iz e r. Thus th e re  i s  no need to  cons ider 

costs fo r  wastes tre a tm en t and d isp o sa l.
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SCHEDULE 3 - 2

ESTIMATE OF PRODUCTION COST

SALES At£> DISTRIBUTION COST

SOURCE; DATA or IRE

«

No. * 
«

U n it

t

«

«
Item  d e s c r ip t io n

i

' U n it cost

• -3.
t

1 . !
1
« SALES COSTS

1
1

f
1.1 f tonne

f

1 Expenses f o r  f in is h e d  pro-
1

1

«

1

1

1
duct t ra n s p o r ta t io n  to  use rs . ' 200 /500 km 

1

1.2 1 
f

/
> t

f
S e l l in g  expenses • 2.5

i

SCHEDULE 3 - 3 : PRODUCTION FROGRArcr.£.

t
P roduc t, , Year -1 , Year -2 Year -3

Sua-product , Capacity , Capacity Capacity

1 A ,0

•

1
S i- A l a l lo y s  f 
(4600A, 4520^A-2), , 

4420(A—24 ) , , 
4600ÎA-6) * ,

t

1

1

f
t

f
35 f

i

75 100
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9.2 I n i t i a l  data fo r  d e te rm ina tio n  of investm ent costs fo r 

SAAF c o n s tru c tio n .

9 .2 .1 Investm ent costs fo r  p resen t f e a s io i l i t y  study

are to  be determ ined in  te rn s  c f fo llo w in g  item s:

- F ixed  c a p ita l >f ix e d  investm en t/ p lu s  pre- 

p ro d uc tio n  c a p ita l costs

- P a rt o f working c a p i ta l  (35 ,-j)

- C a p ita lis e d  in te r e s t  du ring  co n s tru c tio n  p e rio d .

? 2.2 Investm ent costs a re  to  be ca lc u la ted  in  p r ic e s  

as of mid. 1902 w ith o u t e s c a la t io n .

9 .2 .3  C ons truc tion  costs o f b u ild in g  and s tru c tu re s  in c lu d  

ing  in f r a s t ru c tu re  a re  to  be determ ined using  

c o n s e rv a t iv e ly  es tim ated  u n it  t a r r i f s  ano o the r 

data rece ived  from IRE and ta k in g  in to  account 

lo c a l c o n d it io n s .

9 .2 .4  Costs of equipment* know—tiow and se rv ic e s  of - o v ie t 

e xpe rts  fo r  rende ring  te c h n ic a l a ss is tance  arB to 

be assumed basing on s u p p lie r 's  c a lc u la t io n s

u / o  Tsvetm etprom export, USSR).

9 .2 .5  Fo re ign currency component is  to  be determ ined in  

e q u i v a l e n t  rupees (1 rub = '¿.1d) b a s e d  on a g r e e 

m e n t D e tw e e n  USSR a n d  In d ia  fo r  c o n s t r u c t i o n  of

in d u s t r ia l  p la n ts
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9 .2 .6  Contingenc ies a re  to  be assumed as 10.j  of con

s t ru c t io n  cos ts .

I n i t i a l  data fo r  c a lc u la t io n  o f in vestm en t costs 

i s  g iven  in  fo llo w in g  schedules: *

— Land - Schedule 5-1

— Know—now — Schedule 6—1

— Equipment and spare p a rts  — Schedule 6-2

— C ons truc tio n  o f b u ild in g s ,  s tru c tu re s  and 

in f r a s t ru c tu r e  — Schedule 6-4

— P ro je c t im p lem en ta tion  — Schedule 9.

» Schedules o f UwIjQ used fo r  c o lle c t in g  i n i t i a l  

data and re fe r re d  in  te x t  o f tn i3  sec tio n  are 

appended a t  the end of s e c tio n  ^ .2 .



**
*
*♦

*
*♦

*>
,

4

37

SCHEDULES Or UNIDO APPENDED 

TC SECTION 9.2

*
#■
*



38

SCHEDULE 5-1

' ESTI (VvT£ OF INUESTi-iSr.T CuST

• la :jo •

' SOURCE: DATA OF IRE

f

1 No* % Uni t  
• «

t
f
1

t

1

Item  D e sc rip tio n  1
i

U n it cost

• »

• 1 . 1 Ha
t i

1

1

«

i

Cost of land  •
«

12,000

• «

f 1 *  o f

t

t
i

Taxes, le g a l expenses, '
' * cost 
t  • of conpensation fo r  b u ild -  f

' ' land ings  and s tru c tu re s  to  '

1

f 1

be removed* %

i

5
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SCHEDULE 6-1

ESTIMIATE CF INVESTMENT CCST

KNOU-HOJ

t

r;o# • 
«

Technology

1 •

1 Fo re ig n  1 
« «

Local

f

1 T o ta l
i

i

1 . 1 
•

Know —how

i «

1 + » 
« f

-

i

i

i
«

2. 1 Tax on know — how

t • 

i « 4C,i of

i
i

i 1 c knoiir- i

f i t how f

f t f 

t »
costs «

«
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SCHEDULE 6-2

ESTUIATE CF INUESTI'-E'-T COST

EJUlPr.£NT

------- J ■ 1 T ■ •

No. U n it 1 
»

Item  d e s c r ip t io n * U n it cost
f

1 .

t

i

t

P roduc tion  equipment
1

i  Supply of

,  u s s . ^

2 . t

•
A u x i l ia r y  equipment

«
9 9 

t

3 . t

i

S e rv ic e  equipment
1

9 9
1

4 . /i o f equ iJ  P rim a ry  stock o f spare

pmant cost? p a r ts ,  wear and te a r
’  p a r ts ,  to o ls  
•

t

1

9
9 9

5 . / •  of

im ported ’  

equ ipm ent ’

co s t. 1 
•

Customs du ty '  AO
I

i

«

i

6 . f
9 9

1

1

C le a r in g , tra n s p o r t,  

insu rance

9

'  5
9

7 . f
9 9

«

t

Sa les  taxes ’  9
9

t
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SCHEDULE 6 - 4

ESTIiiATE CF INUESTHENT COST

C I t f l l  Er.GINEERING WORKS

fJo U n it Item  d e s c r ip t io n U n it cost

T
1 . . ha S ite  p re p a ra t io n  and 

development

to  be ca lcu la ted  

accord ing to  

norms o f J55R

2. ,í o f cost 

o f const

ru c t io n  & 
e re c t io n  

work

C o ns truc tio n  works in c lu d 

in g  temporary b u ild in g s  

and s tru c tu re s .

3 U u ild in g s  and s tru c tu re s

3

to  be c a lc u la ted  
accord ing to 

norms of USSR

4 A u x i l ia r y  and s e rv ic e  

f a c i l i  t ío s • f
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SCHEDULI 9

ESTIMATE CP INVEST:EUT COST

PROJECT I  Ì'IP LE PIE • < TA TI  ON

U n it Item  d e s c r ip t io n

1 Management o f p ro je c t in c le 

mente t io n

U n it  cost

1 .1 > of cost 

o f const
ru c t io n  & 

e re c t io n  

works

Management o f p la n t under 

c o n s tru c tio n  and o f in f r a 

s t ru c tu re  f a c i l i t i e s . ',3

2 * * S u p e rv is io n , c o o rd in a tio n ,te s t-  

run and ta<e over o f  c i v i l  

works, equipment and p la n t . 1.5

3 9  t D e ta i l  e n g in ee ring , tende ring 2,5

4 S ta r t u p  and commissioning works to  be c a lc u la te d  
accord ing to  

norms o f USSR

5.

6 P
/i o f s e r

v ic e s  costs

E xpend itu re  on S o v ie t spec ia

l i s t s  despatched to  In d ia  fo r  
s u p e rv is io n  o f c o n s tru c tio n  i  

e re c t io n  o f equipment, run- in , 

s ta rt- u p  and commissioning works

Tax on s e rv ic e s  o f S o v ie t 

E xp e rts .

, ,

40

7 Persons Build-up o f a d m in is t ra t io n  r e c r u i t 

ment and t r a in in g  o f s t a f f  and 

la b o u r. 1000

8 1»

9 * »

S p e c ia lis ts  in  USSR

Arrangements fo r  m arke ting , a r r a 

ngements fo r  s up p lia s , bu ild-up 

of connections, p re l im in a ry  and 

c a p ita l is sue  expenses.

C a lc u la tio n  
accord ing to

j SSR norms

1CCu

t
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9.3 Data fo r  d e te rm in a tio n  o f p roduc tion  costs * .

9 .3 .1 P r ie s  lo v e l  fo r  raw m a te r ia ls ,  in p u ts  and u t i l i t i e s  

assumed fo r  c a lc u la t io n s .

P ric e s  on re q u ire d  raw m a te r ia ls ,  in p u ts  and u t i l i t i e s  

a re  assumed accord ing to IRE data as o f mid 1982 w ith 

out e s c a la t io n .  I n i t i a l  data on p r ic e s  is  g iven  in  

Schedule 4-1 . The p r ic e  o f s i l l im a n i t e  concentra te 

is  assumed fo r  two le v e ls  (no rm a l and minimum admi- 

s s io le )  in  o rd e r to  e va lu a te  i t s  in f lu e n c e  on p ro f i-  

t a o i l i t y  of S i- A l a l lo y s  p roduc tio n .

The p r ic e  o f re q u ire d  p rim a ry  a lum in ium  is  assumed to  

be the p r ic e  o f a lum in ium  in p o rte d  to  In d ie  (as o f 

1980-01) and the p r ic e  a t  in te r n a l  In d ia n  market 

(acco rd ing  to  IRE d a ta ).

9 .3 .2  A m o rt is a tio n  and d e p re c ia tio n  charges and overneads.

9 .3 .2 .1  To determ ine a m o rt is a tio n  o f c a p ita l costs

in  p re—investm en t and p re p a ra t io n a l pe rio d  

o f SAAP co ns tru c tio n  the r e c t i l in e a r  method 

of a m o rt is a t io n  charges c a lc u la t io n  consi

de rin g  the p ro je c t s e rv ic e  l i f e  to  be 

20 yea rs .

* ScheGules of U 'iljG  used fo r  c o lle c t in g  i n i t i a l  data 

and re fe r re d  in  te x t  o f th is  Sec tion  a re  appencec 

a t  the  end o f S ec tio n  9.3
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D e p re d a t io n  o f equipment, b u ild in g s  and 

s tru c tu re s  i s  to  be c a lc u la te d  basing on 

d e p re c ia tio n  ra te ,  accord ing IRC data 

d e p re d a t io n  ra te  i s  assumed to  be 10)* o f 

equipment costs and 3,i o f c i v i l  works.

5 .3 .2 .2  Annua l payments f o r  use o f land  a re  to  be 

determ ined acco rd ing  to  IRC data in  pe r cents 

o f cost o f land  used fo r  in d u s t r ia l  construc

t io n .  oftmttaa In fo rm a tio n  to  be used fo r  ca lcu

la t io n  o f these payments is  g iven  in  

Schedule 5—2.

9 .3 .2 .3  The d e te rm in a tio n  o f costs on c u rre n t re p a ir  

and maintenance o f equipment, b u ild in g s  and 

s tru c tu re s  i s  to  be assumed analogous w ith

05COm. Data fo r  d e te rm ina tio n  o f these costs 

a re  too shown in  Schedule 5-6.

9 .3 .2 .A A d m in is tra t io n  costs  are to  be assumed as 1 o 

o f p roduc tion  cos ts .

9 .3 .3  Labour.

Labour requ irem en ts  a re determ ined accord ing  to

USSR norms and basing on fo llo w in g  working  programme.

i )  Number of working days pe r yea r - 300

i i )  Number of Sunoays pe r yea r - 52

i i i )  Number o f n a t io n a l h o lid a y s  per yea r - 13

iv ) Number of s h i f t s 3
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v) Number o f working hours pe r s h i f t  - 8

v i )  Number o f working hours per week:

— f o r  a d m in is t ra t io n s !  s ta f f  - 40

— fo r  p roduc tion  workers and

te c h n ic a l workers - 48

v i i }  D u ra tio n  o f pa id  leave  fo r  a l l  

c a teg o rie s  o f  p ro d uc tio n  pe r

sonne l, in  days - 30

v i i i )  ’.umber of pa id  days o f s ickness - 10

Labour costs a re  to  be determ ined accord ing tc  ra te s  

o f main ca teg o rie s  o f pe rsonne l adoptee fo r  OSCOi'i 

and IR£ data on avdrage annua l wage code, shown in

Schedule — B-1
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SCHEDULE 4—1

' ESTIMATE OF PRODUCTION COST ,

NATERIi»LS AND INPUTS

------ г T--------------------------------- 1

No. ' U n it ' Item  d e s c r ip t io n 1

f
U n it cost *

1 .  ' ' UNPROCESSED AND 5ЕП1-PROCESSED 
' RAJ [ImTERIALS

t

1

f

1 .1 , ton , S l l l im a n i t e  concentra te
1
« 700 -1000 .

1 .2 ' » f 1 Alum ina ** f 1650

1 .3 \ » • , C ry o l ite f 14000

1 .4 ' f  9 ' K a o lin f 2200

1 .5 ¡ 9 9 , Coal t 300

1 .6 ' 9 9 ' Petro leum  coke « 3500

1 .7 \ 9 9 , Q u a rtz ite f 200

1 .8 ' 9 9 ' E lec trode  paste 1

t

2 . i . PROCESSED INDUSTRIAL rtATERIAL
f
9

2.1 , ton , A lum inium  p igs
1

9 14500/22000

2.2 ' 9 ' A lum inium  scrap 1

1
15000

3 . , . U T IL IT IES
9

9

3.1 , ton i Fue l o i l
f

t 2800

3.2 • kwh '  P owe r f 0.305

3.3 I 000 m3 i Compressed a i r  * * * t

3.4 ' 000 L t ' In d u s t r ia l  w a te r 1

f
0.3

#

* +Ф

P r ic e  c . i . f .  p la n t s i t e

Non-capi ta lie e d

A t cost p r ic e  of p roduc tion
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SCHEDULE 44-l(contd)

ESTIMATE DP PRODUCTION COST

MATERIALS AND INPUTS

t

•

1

t

No. 1 
1

i

U n it 1
t

Item  d e s c r ip t io n

t

1
1

U n it cost

c5 .

t

t

t

f

4 . 1

i

«

9

MA5TER ALLOYS

I

1
9

t

t

4.1 «

i

ton • 

1
r^anganese 1

1
26000

1

t

4.2  1
i

«
» 9

t

''Magnesium f

1
22000

t

9

4.3 • 

«

f
t  9

«

Copper f

1
30000

»

t

4 . 4  « 

1
f

t  9 N ic k e l •

1
90000

f

«

4.5 * 

«

t
9 9

«
f

Z inc f

1
18000

SCHEDULE 5 -2

’ ESTIMATE OF PRODUCTION COST ,

* UNO j

SOURCE: DATA OF IRE •

I
NO. t

f
U n it # Item  d e s c r ip t io n

•
, U n it  cost

Ri.

1 . • • ANNUAL PAYMENTS FOR f
1

1 .1 • 
« 

9

•

í  o f land '

cost ' 
1

Rents

f

1 4.5
f
f

1 •  
i 
9

¿ o f • 

re n t • 
•

Tax on re n t ! 13C
i
t
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SCHEDULE 6 -6

ESTIMATE OF PRODUCTION COST

C IV IL  ENGINEERING LORKS

No* U n it Item  d e s c r ip t io n

1 .
t

1

t MAINTENANCE AND REPAIRS OF

---- J-----

1 1 JURKS OF:
I

1.1
1

1

f

>  of b u ii-  , B u ild in g s  and s tru c tu re s
f

t 0.5 ,

t ding & str-v

« uc tu re  co— , f

t s ts  ,

1 .2
1

f

t

of equi- , P roduc tio n  equipment
t

f 2.5 ,

f pment cost ,  

»

1

U n it  cost

SCHEDULE B - 1

, MANNING TABLE - LABOUR AND STAFF •

1 No. \ Jage ca tego ries
1

t

f
Jage 9 ¡■'•id^joint o f grade

f » « Code , Fs./nonth( Basic pay
+ DA J

f 1 . ' f ia n ag e ria l s ta f f 1 !', 1 ' 2,700

f 1 • r. 2 ] 1 ,950

«

f

t

«
1
|

R 3 • 1 ,540

1
t

2* • 
t

S up e rv iso ry  s ta f f 9

f
S 1 • 1 ,150

t 3. * S k i l le d ,  S em i- s k ille d  and t P 1 ' 770
1

t
f u n s k i l le d  s ta f f «

1
f

P 2 . 730

1

1
f 1 P 3 ' 680

t
f

¿a ( O ff ic o  s ta f f « 0 1 * 01 n

f
• f

1 0 2 810

‘¿ota: In  a d d it io n  to  s a la ry  40^ o f pay + DA and 6C I o f nay + DA 

to  be assumed as f r in g e  b e n e f its  fo r M 1 , (i 2, f* 3, S 1 

and P 1, M  2 , P 3, 0 1 , 0 2 ca tego ries  res  a c t iv e ly .
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9.4 Data For f in a n c ia l and economic a n a ly s is .

According to  IRE da ta , f in a nc in g  o f c a o ita l costs fo r  

SAAP co ns tru c tio n  i s  assumed to  be from two sources:

— e q u it ie s  o f In d ia n  Government

- long-term  lo an , in te r e s t  ra te  12,i.

R a tio  o f fund financed  by e q u ity  c a p ita l to  long-term  

loan is  assumed as 1 : 2.

Loan repayment i s  p ro v ided  fo r  by equa l p a rts  in  pe rio d  

of 10 years s ta r t in g  from next yea r a f t e r  s t a r t—up of 

f i r s t  and second stages ( a f t e r  ach ie v ing  100,L capac ity .'.

In te re s ts  in  p e rio d  of co ns tru c tio n  a re  c a lc u la te d  on 

h a lf- ye a r bas is  and a re  in c luded  in  form o f long-term  

lo an .

Requirements in  w ork ing  c a p ita l i s  to  be determ ined basing 

on minimum raw m a te r ia ls  and in p u ts  in v e n to r ie s :  c u rre n t 

asse ts  ensu ring  v ia b le  o p e ra tio n  o f the p la n t :

In v e n to ry , in  days

i ) Accounts re c e iv a b le - 30

i i j In v e n to ry :

- s i l l i n a n i t e  concentra te 7

- 6oal - 30

- pe tro leum  coke - 30

- o the r in p u ts - 15

- spare p a rts - 120

- f in is h e d  p roduct - 7

i i i ) cash in  hand - 10

iv ) account payab le — 30
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I t  i s  assumed th a t  p a r t  o f asse ts  C65^) re q u ire d  fo r  

set-ip of working  c a p ita l would be rece ived  in  form 

o f sho rt- te rm  loan  o f commercial bank a t  in te re s t  

ra te  of 1B>. Remained asse ts re q u ire d  fo r  working  

c a p ita l should be m o o  covered by e q u ity  c a p ita l and 

a re  to  be in c lud ed  in  margin money.

Income ta x  i s  to  be assumed as 57.75> o f ta xab le  

p r o f i t  (acco rd ing  IRE data: 55ji ta x  p lu s  5^ of ta x  

cha rges).

(V .M . KARVE)
NATIONAL PRODECT CO-ORDINATOR 

INDIAN RARE EARTHS LTD 
BOhSAY

(E .P . HIKHAILOU) 

CHIEF PRODECT ENGINEER 
VAMI - MINISTRY OF 

NON-FERROUS METALS, USSR

14TH DUNE 19B2 14TH DUNE 1902
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GENERAL INFORMATION OF PLANT SITE FOR SAAP

Location

5AAP s i t s  w i l l  be lo ca ted  in  v ic in i t y  o f th e  O rissa  Sancs Complex near 

Chetrapur in  Ganjam D is t r i c t ,  O rissa  S ta te ,  In d ia .  The s i t e  is  loca ted  

a t a d is tance  o f 6 km from Chatrapur which i s  th e  d i s t r i c t  head quar

te rs .  The ne a re s t tra d e  cen tres a re  Berhampur and Ganjam and are  a t 

d is tances o f 22 km and 15 km re s p e c t iv e ly  by road from s i t e .  Gopalpur 

is  10 km away from the s i t e .

ko rk  T e r ra in

The coast rune along east-west near the  p la n t  s i t e .  The p la n t  s i t e  is  

lo c a te d  on compacted beach sand and f a i r l y  u n d u la tin g .

C l im j t lc  B ond itio ns

The c l im a t ic  co nd itio n s  p e r ta in in g  to  the  p la n t  s i t e  a re  s im i la r  to  those 

p re v a i l in g  a t Gopalpur (L a t 19°N, Long. 84a 3 3 'E, h e ig h t above HSL 17 m) 

and a re  g e n e ra lly  as in d ic a te d  below i

Maximum o f mean d e i ly  tem pera tu re  32.2® C

Mnimum o f mean d a i ly  tem peratu re 16 .6* C

Abso lu te  maximum tem pera tu re  43 .3 ° C

Abso lu te  minimum tem pera tu re  1 0 .0 ° C

R e la t iv e  h um id ity  maximum 87)1

R e la t iv e  h um id ity  minimum 65)v

Average y e a r ly  p re c ip i ta t io n  1210 mm

Maximum d a i ly  p re c ip i ta t io n  511 mm

Maximum h o u r ly  p re c ip i ta t io n  50.5 mm

Maximum 15 m inutes p re c ip i ta t io n  22.5 mm

Maximum mean m onth ly w ind v e lo c it y  25.4 km /hr.

Maximum w ind v e lo c it y  Detween 1970-74 140 km /hr.

P re v a i l in g  wind d ire c t io n  is  p redom inan tly  from the  n o rth  in  w in te r and

so u tr^ u e s t in  summer
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CE0-TECHMC4L AND HYDRO-GECLOGICAL SURVEY CF 30B SITE.

IRE appointed H /s.K .S .Dadhina to in v e s t ig a te  and f in d  out the sub

s o i l  c h a ra c te r is t ic s  and the sa fe  b ea ring  c ap ac ity  of the  USCOf*. 

work s i t e .

The t e r r a in  a t the s i t e  is  u n d u la tin g  and s lopes down from North  

to  South towards the sandy beach. The coast l i n e  o f the  Bay o f Ben

ga l a lm ost runs  East West d ire c t io n  a t th e  Southern boundary o f the  

p la n t s i t e .

The s o i l  upto app rox im a te ly  25 n below e x is t in g  ground le v e l  can be 

b ro ad ly  devided onder 5 d if f e r e n t  ca tego ry .

STRATA I

T h is  is  the  su rface  s o i l  extends upto  2 to  6 meters end conta ins 

h igh  percentage of dark co loured  m in e ra ls .

STRATA I I

T h is  s t r a t a  con ta in  dense to  ve ry  dense and compact brownish grey 

sand. The th ic kness  o f th is  s t r a ta  v a r ie s  from 6.5m to 14m.

STRATA I I I

T h is  s t r a t a  co n ta in  ve ry  dense brownish g rey s i l t y  sand. The th ic k 

ness o f th is  s t r a t a  v a r ie s  from 2.5m to  7 m.

STRATA IV

T h is  s t r a t a  con ta ins  dense to compact ye llowcbrown to  g re ty  s i l t y  

sand.

¿round w ate r is  found e ith e r  a t the  low e r p o rt io n  of the 1 s t s t ra ta  

o r upper p o r t io n  o f the 2nd s t r a t a .  The w ate r ta b le  a t tne  s i t e  gene

r a l l y  s lopes down from North to  South towerds the d ire c t io n  of the
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coast l in e .  The ground w ut8r ta b ic  d id  ne t f lu c tu a te  w ith  r is e  and 

f a l l  o f tid e s *  Dadhina Committee hae found ou t the  fo llo w in g  data 

rega rd ing  the  s o i l  c h a ra c te r is t ic s

1. A llow ab le  in te n s i t y  fo r  a fo unda tio n  hav ing  2.5 m w id th  and 

re s t in g  a t 2 m depth is  3 kg/cm.

2. Bulk d en s ity  : 2.20 to  2.31 gms/cc.

3. Sp. g ra v i t y  l  2.68 to  2.72

4. N a tu ra l m o is tu re  conten t s 15 - 1BJ6

5. P e rc o la t io n  te s t  r e s u l t  : f i.L . ground i 5.14 m.

R .L . o f te s t  i  3.79 m.

Time a f te r  s t a r t  o f te a t  

im inu tes)

Drop in  water le v e l 
(cm)

10 212

20 B1

30 68

40 57

50 41

60 43

S e ism is tv  o f the Reoioni

Tne s i t e  is  in  a reg io n  f a l l i n g  unaer Zone-II as defined  in  ¡5:1893. 

nouever, fo r  design purposes an inc reased  h o r iz o n ta l se ism ic c o e f f i

c ie n t co rrespond ing to  Zone - IV is  used.

According to obse rva tio ns  the  05CUM work s i t e  is  no t to be inundated

in  monsoon pe riod
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CHARACTERISTICS CF WATER SUPPLY „AD SE«ER«GE SYSTEM  

_________________ ADOPTED FDR OSCOH S IT E _________________________

1. According to  the design o f w ate r supp ly and sewercge system, elado- 

ra te d  by IRE, ÛSCQN s i t e  and housing co lony re c e ive  in d u s t r ia l  and 

po tab le  water from sub-surface w ate r from the bed o f R ush iku lya  

r i v e r .  Tne q u a n t ity  of water e x tra c te d  from the in ta k e  is  40,000 cu n. 

par cay, the in ta k e  is  lo ca te c  a t 18 km from CSCCf- s i t e .

From th e re  water w i l l  be pumped th rough tne 12 km long r is in g  main 

o f RCC tubes (d iam etre  o f 900 mmj to  two d is t r ib u t io n a l  water re s e r

v o irs  of 20,000 cu ro ho ld ing  c apac ity  each. Th is  system i9  c o n tro lle d  

by O rissa  P ub lic  h e a lth  Dept. (CiPHD). From these re s e rv o irs  water is  

c is t r ib u te d  to d if f e r e n t  consumers : 26,000 cu m per day is  pumped to 

*x*fcsxBatx*ansa« âerhampur, 14,000 cu m of weter o f 30° C tem pera tu re  

and a t p ressu re  of 4 kg per sq.sm gauge by g ra v ity  is  sup p lied  to 

CSCOf. s i t e  through 6 km long  main o f asbestos-cement pipes of 500 mm 

d iam e tre .

To supp ly tne housing colony and o la n t s i t e  w ith  po tab le  w a te r, the 

p ipe l in e  is  la io  from th is  main to the pump house o f co lony , equi- 

ppeo w ith  c h lo r in a t io n  f a c i l i t i e s .  A f te r  c h lo r in a t io n  tne po tab le  

water is  supp lied  to the colony network and through separa te  main to 

wCC— .o r«  s i t e ,  ihus two mains of -5CuN s i t e  g ive  p o s s ib i l i t y  to 

ensure two separa te  in te rn a l systems of in d u s t r ia l  3no po tab le  water 

supp ly .

2. C'SCufi s vs tem  o f  i r g u s t r i a l  w a te r  s u o p lv

A t  work s i t e  a p r o v i s i o n  i o  mace f o r  two r e s e r v o i r s  x k b  o f  i n d u s t r i a l  

w a te r  o f  15 ,030  cu. m c a p a c i t y .  From tn e se  r e s e r v o i r s  th e  u c t o r  i s  

c i s t r i b u t o c  to  c i f f e r e n t  u s e rs  to  meet th e  p l a n t  r e o u i r e - o r t s  a rc  to
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a c d it ic n a l feed ing  o f r e c ir c u la t in g  system. Th is  system cons ie ts  

o f th re e  coo ling  towers c f 500 cu. m per hour t o t a l  c ap ac ity . The 

w ate r from compressor s ta t io n  (140 cu. m per hour; an: from f u r 

nace cepart.-.ent {330 cu. m per hour) is  cooled from 48° 0 to 33°C.

The system of in d u s t r ia l  water is  assumed of ga lvan ized  iro n  and 

cas t iro n  pipes o f 100 to 350 mm d iam etre , la id  a t cepth 1 to 1 .5  m.

To inc rease  the v i a b i l i t y  o f in d u s t r ia l  water supp ly the water 

tower is  in c luded  to r e c ir c u la t in g  system.

3. Potab le  c a te r supp ly svstem o f LSCOf s i t e ifrom  housing colony the 

po tab le  water is  pumped c i r e c t ly  to  po tab le  water supp ly system of 

work s i t e  designed # ith  oeac^enc scheme. Pipes o f th is  system are 

of ga lvan ized  iro n  end cas t iro n  o f 100 to 350 mm o iam etre  and la id  

to the  depth of 1 .0  — 1.5 m.

4. Sewerage

The faeca l sewerage of OSC-'K work s i t e  and housing colony is  lo c a l 

u i t n  use o f s e p tic  tanks , in s t a l le d  fo r each D u ild in g  o r croup of 

b u ild in g s .

C la r i f ie d  anc tre a te d  water from sep tic  tanks seecs in to  s c i l  having 

h igh  seepage. The re s id ue  c o lle c te d  in  tanks i s  to ue removec through 

hatches as enc when re q u ire d .

5 . D ra in a g e

The storm water d ra inage system is  of open type o p e ra tin g  by g ra

v i t y .  The water i s  removed ou t o f (¿SCOT. s i t e  and a llo w ed  to seep

in to  t^e s o i l
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Far c o lle c t in g  the storm water from b u ild in g  ro o fin g s  the concrete 

open d ra ins  ^.re used, lo ca ted  along lo n g itu d in a l w a lls  o f b u ilo in g s  

a t 1.0 - 1.5 m. F u rtn e r these d ra in s  are poured toge the r in  one 

or s e ve ra l common d ra in s .

Tne places where the d ra ins  a re to  cross w ith  roads, they have to  

be coverec w ith  ,\1C in s i t u  p la te s .

6. Seuersoe fo r in d u s t r ia l  ru n - o ffs ?

For the uSC^M - s i t e  the sewerage fo r  in d u s t r ia l  run-o ffs  is  not 

p rov ided .
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RwW ^\wLYSIS

Appendix 4

Source of sample as per la b e l J 'A ' water sample c o lle c te d  from the bed

of R u sh iku lye  r iv e r  near Bernamour, o r is s a .

1. P hys ic a l exam ina tion :

Colour (u n its  o f p la tinum  sca le ) . .

T u ro id it y  ( s i l i c a  sca le ) mg/l

udour . .

F ree c h lo r in e ,  mg/l

2. Chemical exam ina tion^expressed as m g/l except pH) 

pH

T o ta l s o lid s  . .

Suspended s o lid s  . .

V o la t i le  s o lid s  . .

S i l ic a  (d is so lved ) as S io^ . .

Iro n  as Fe

T o ta l . .

hanganese as Mn , .

T o ta l hardness as CaCO^ . .

i )  Carbonate hardness . .

i i )  Non-carbonate hardness . .

Calcium hardness as CaCO^ , ,

Kagnesium hardness as CaCO

M lk o lm it y  as CaCO^

i )  P heno lp h tha le in  . .

ii; i- .e th y i orange . .

Free ca rconc io x ide  as CO  ̂ ••

d is s o lve d  oxygen . .

o rgan ic  m a tte r by Khn04 te s t . .

F lo u r id e  as F . .

t i t r a t e s  as ••

-dS ^ o lk y i benzene su lphonate) . .

Pnono lic  suOstonces ••

Carbon ch lo ro fo rm  e x t ra c t  . .

CATIONS

Calcium  as Ca ♦+ . •

4

n i l

n i l

n i l

7.6

343.2

n i l

184.0

12.0

0.2

n i l

109.1

109.1 

n i l  

61.4

n i l

180 .0

n i l

3 .3

0.2
N il

1.0

n i l

n i l

N i l

24.58
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Magnesium as Mg +*►

5cciurn as Ne +

Z inc as Zn ++

Copper as Cu h

AM QMS

B ioarbonate (HC03) as CaC03 

Carbonate (cO-) as CaC03 

Hydrozide (0H-) as Ca c03 

C h lo r id e  (C I-) as Ca c03 

Su lpha te  (SO.-) as Ca C03
4

TOXIC

A rsen ic  es As 

Barium as Be 

Caamium «sfitf as Od 

Chromium es isx a va len t Cr 

Cyanide as CN 

Lead as Pb 

Selenium  es Se 

S i lv e r  as Ag

B io lo g ic a l oxygen oemanc fo r  5

24.59

89.42

n i l

n i l

180.0

n i l

n i l

10C.05 

23.5

. .  n i l

• • n i l

. .  n i l

. . n i l

. .  n i l

. .  n i l

. .  n i l

. .  n i l

deys a t 20° c m q /l.3 .0

3. B a c te r io lo g ic a l exam ination ( B r i t i s h  P ub lic  H ea lth  

methods (employed):

Colcr.ioc v is ib le  on agar in  1 ml a f te r  48 hours a t 37°C . .  100

Probab le number of co li-aerogenes p resen t in  100 ml . .  n i l

B. C o li,  fa e c a l Type I  .*  Not is o la te d  in  100 ml of o r ig in a l  water

B. C o li,  fa eca l Type I I . .  Not is o la te d  in  100 ml of o r ig in a l  water

Cl. buelchil • « Absent in 100 axi ml of original water



- 61
Appendix 5

b a in  statements  on RAILWAY TRANSport adopted by oscom

1. Maintenance of the spur tra c k s  to the sm e lte r ( f a c i l i t y )  

boundaries to be the r e s p o n s ib i l i t y  o f the Railways board

o f In d ia . A t the sm e lte r ( f a c i l i t y )  s i t e  the tra c ks  to  be

m a in ta ined  by the ra i lw a y  s e rv ic e  personne l of the sm e lte r.

2. The r a i lu a / s  are assuned to  ope ra te  on a 365 days/year bas is .

3. A v a r ia t io n  fa c to r fo r  the cargo brought in  ana taken out 

to be 1 i3 .

A. The shipments to be arranged as fo llo w s »

a j S i l l i n a n i t e  concen tra te , a lum ina , k a o lin ,  co a l, petro leum

coke, a lc o n o l- s u lp h ite  ly e ,  q u a rtz ite - b y  block t r a in s ;

b j o tn s r cargo and f in is h e d  products - by combined t r a in s .

5. A gauge a t the s t r a ig h t  s ec tio n s  - 1676 mm w ith  an inc rease

a t the curved sec tions fo r r a d i i :

600 m 220 mm

250 m 350 mm

150 m 450 mm

6. A design load  on one a x le  22.5 t ,

7. Type o f t ra c t io n  - a d ie s e l locom o tive . R o llin g  stock used 

fo r  c a r ry in g  tne raw m a te r ia ls  s u p p lie s , equipment anc f i n i 

shed orcducts - four-wheeled c losed wagon capac ity  25 t ,  8 

wheeled f l a t  wagons capac ity  57 t ,  Tankers e ig h t wheeled 52 t  

c ep ac ity , K xxB ^x jrla tx iK^e iiK * and fo u r wheeled Tankers 25 t  

c ap ac ity .

8. R u lin g  g rad ie n t a t a main ra i lw a y  l in e  D.67*. The maximum 

lo n g itu a in a l c ra c ic n t a t the  s ta t io n s  0.67 a t the connect

ing  anc p la n t l in e s  iU.b7;/«.
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9. A weight s tandard  o f a f r e ig h t  t r a in  1500 t .

10. A u se fu l le ng th  of the re c e p tio n  - depa rtu re  tra c ks  670 m.

A u se fu l le n _ th  o f the in t r a p la n t  tra c k  to be determ ined in  

the f e a s ib i l i t y  Report anc depends on the wagons' o p e ra tio n  

procedures.

11. The minimum r a d i i  of benas on p lan  -292m, in  d i f f i c u l t  condi

t io n s  219m, in  e x c e p t io n a lly  d i f f i c u l t  co nd itio n s  - to accomo- 

oate the r o l l i n g  stock in  q ues tio n . V e r t ic a l bends on spur 

tra c ks  of 10,000 m. is  n i l  ( le v e l  tra c k )

12. Center-Line d is tance between ad jacen t tra c ks  on s ta t io n s :

a) between the main and re c e p tio n  - depa rtu re  tra c ks  4.725 m.

13. W idth of a ra i lw a y  bed fo r non-d ra in ing  s o i ls  6.10 m, fo r 

d ra in in g  s o i ls  6.10 m.

14. The ra ilw a y  tra c k  c o n s tru c tio n :

a) Type of r a i l  and fa s te ne rs  (w e ig h t, shape); 52 kg/m r a i l s

b) Type o f s leepe r (m a te r ia l,  s iz e ,  w e igh t) and a q u a n t ity  of 

( s te e l trough  s leepe rs  - 2745x305x13 *  s iz e  weight 7S.69 kg 

each; s leepe rs  per 1 km of the  main tra c k  1308 pcs;

fo r re c ep tio n  - depa rtu re  tra c k  130B pcs: fo r o the rs  1308 pcs.

c) B a lla s t  la y e r  th ic kness  unoer a s lo ep e r J

- on the main tra c k  25 cm;

- on the recep tio n  - depa rtu re  tra c k  20 cm;

- on o the rs  20 cm.

d)Design o f the  t r : c k .

A temporary v e r t ic a l  load  fo r  design o f b rid g es , tu n n e ls , e tc . 

(designated  "H7) to  the USSR s tanda rds.



63
Appendix 6

LIST CF CSCOK MAINTENANCE FACILITY EGUIPTENT

DLSCRIPTI2N

1. Heavy duty la th e

2. Centre la th s

3. Centre  la th e

4. H o r iz o n ta l m i l l in g  machine

5. V e r t ic e l m i l l in g  machine 

6* Shaping machine

7. S lo t t in g  machine

8. Hacksaw machine

9. R ad ia l d r i l l

10. Column d r i l l

11. Bench d r i l l

12. P o rtab le  e le c t r ic  d r i l l

13. P o rtab le  e le c t r ic  d r i l l

14. Too l Room la th e

15. bench d r i l l

16. Pedesta l g r in c e r

17. Bench g r in d e r

18. Carb ide to c l g r in c in g  machine

19. Tool and c u tte r  g r in c e r

20. F le x ib le  s h a ft g rin d e r

21. P o rta b le  e le c t r ic  angle g r in c e r

22. P o rta b le  e le c t r ic  angle g r in d e r

FABRICATION „:.0 ASSENBLV ECUlPi-ENT

23. G u i l lo t in e  shear

24. P la te  bending rechine

25. Hand operated  p la te  and sec tio n  

shear

26. Hand operated  fo ld in g

27. Pioe th read ing  «ch in e

28. P ipe bending machine, hand 

opera ted .

29. Welding tra ns fo rm e r

SIZE/CmPACITY

Swing 1000mm X 

adm it 3000mm

Suing 560mm X 

adm it 1500mm

Suing 380mm X 

adm it 1000mm

Tab le 1300mm X 305mm

Tab le 1300mm X 305mm

S tro ke  610mm

S tro ke  250om

Round 175 mm

50mm

32mm

19mm

13mm

6 mm

Suing 460mm X adm it 1000mm 

13 mm

wheel d ia  400 mm

wheel d ia  200 mm v „....t.

wheel d ia  200 mm x 75mm

swing 250mm x adm it 500mm

wheel d ia  100 mm

wheel d ia  230 mm

wheel d ia  150 mm

s iz e  2000mm x 3.25mm

s iz e  1830mm x 10mm

sheet 12mn, f l a t  lUOmm x 15mm.

p la te  s iz e  1960mm x 3mm 

d ie  104 mm

d ia  80mm

C u rren t 60 to 450 amps.



30. «a id in g  T ransform er

31. «e lc in g  Transform er

32. .e ld in g  gene ra to r s e t

33. E lec trode  d ry in g  cab ine t

34. Welding loin p ipe 

33. Gas c u tt in g  to rch

36. P la s t ic  « e ld in g  b io »  p ipe

37. Dual stage re g u la to r  

3B. H yd rau lic  press

39. Forge hea rth

40. S in g le  beak a n v i l

41. S e l l  bottom se re»  ja ck

42. H yd ra u lic  Jack

43. P o rtab le  h y d ra u lic  p u l le r

44. P o rtab le  h y d ra u lic  hand pump 

43. U n iv e rs a l bearing  and p u lle y

46. Ratche t h o is t

47. Pneumatric d r i l l

48. Pneumatric d r i l l

49. Pneumatic d r i l l

30. Pneumatic g r in d e r

31. Pneumatic g r in d e r

C u rran t 60 to 400 amps.

C u rren t 30 to 300 amps.

C u rren t 33 to  320 amps.

400 mm x 400 mm x 400 mm, 250°C

C u tt in g  depth 200 mm

100 ton .

1050 mm x 1050 mm

2001 kg.

50 ton .

50 ton .

50 to n . , d ie  300 mm

600 mm

0.6 ton , 2-ton and 3-ton.

25 mm

13 mm

6 mm

wheel d ie  100 mm 

wheel d ia  30 mn.

CARPENTRY EQUIPMENT

52. C irc u la r  saw bench

53. P o rtab le  c i r c u la r  saw

54. Sand saw

55. B e lt  and d i9csander

56. Th ickness p la n e r

ELECTRICAL 6 INSTRUMENT 
REPmIR SECTIuN - Sec.2.

57. Steam c lean ing  machine

58. P o rtab le  e le c t r ic  b lowers

59. S ea ring , coup ling  and 

p u lle y  e x t ra c to rs

60. G i l  f i l t r a t i o n  equipment

Saw d ia  450 mm 

50 mm

wheel d ia  450 mm

Disc d ie  250mm, b e l t  s iz e  150mm

450mm x 300mm.

500 to 800 kg /h r wet 
steam a t 6 to  8 kg/cm .

1460 l i t / m in .

20-t 4 30-t h y d ra u lic  p u l le r  

se t w ith  attachm ents.

568 l i t / h r
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61. C o il winoing machine 

62* C o il Binding machine

63. Hand w ind ing machine

64. S o ld e ring  and b raz ing  tra n s fo rm e r

65. Im pregnating tank

66. E le c t r ic  d ry in g  cab ine t

67. Test panel fo r no-load te s t in g  

o f AC motors

68. Test bench fo r  c o n tra c to rs /  

so leno ids

69. 25 k v . h igh  vo ltag e  te s t  s e t

70. S o ld e ring  iro n s

71. Neon te s te rs

72. M u ltim e te rs

73. e le c t ro n ic  m u lt im e te r 

24xxEiaKXxmmxKxmMiXxma*

74. . lec trodynam ic  ammeter

75. Q ec trodynam ic  vo ltm e te r

76. 3-phase wattm eter

77. Frequency meter

78. AC tong te s te r

79. Phase sequency in d ic a to r

80. P o rta b le  HV te s t  s e t

81. O i l  te s t in g  s e t

82. e a r t h  te s te r

83. In s u la t io n  re s is ta n c e  te s te rs  

type A

84. In s u la t io n  re s is ta n c e  te s te rs  

type  8

85. S ta to r end ro to r  f a u l t  f in d e rs

86. Re lay te s t in g  s e t

87. Thermocouple te s t  s e t

88. DC ivheststone b rid ge

89. Low re s is ta n c e  ohmmeter

90. Impedance b ridge

91. Duel beam o sc illo sc o p e

92. RF s is n a l gene ra to r

M a x .c o il d ie  x le n g th , 700mm x 

250 m .

2 kve , 1 to  8 v.

750mm d ie , 1000mm h ig h , upto 

150“C A 4 kg/cm.

1000 mm x 1000 mm x 1000mm, 200CC

0-25 k v .

15 to  750 w a tts , 

up to  500 v AE.

0-10/50A, ace +, 0.5%

C-75/150/300/600U, acc+0.9%

250v ,5 / l0A , acc+1%

40to 60 hz, 110/240/415V,acc 

♦ 0 .5  hz.

100 - 500 v .

0-5 kv .

0-50 kv .

0-3/30/300 enms.

500v, 0-100 Megohms. 

lOOOv, 0-2000 megohma

0-300v , 0-100A, 0-100 se c .t im e r 

0-100 chm to  11.11 megohms. 

Megohms.

500 m icro ohm-5 chns, seet^ l%
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93. AF ou tpu t meter

94. T ra n s is to r  te s te r

95. Decade re s is ta n c e  box type  A

96. Decaoe re s is ta n c e  box type  B

97. S in g le  phase auto tra ns fo rm e r

98. Peneumatic in s trum en t te s t in g  

board.

99. AC s ta b i l iz e d  power supp ly u n it

100. Dead weight te s te r  type A

101. Dead weight te s te r  type  B

102. Master p ressu re  gauge type  A

103. Master p ressu re  gauge type B

104. M aste r p ressu re  gauge type C

105. U-tube manometer

106. In c lin e d  manometer

107. Hand tachometers

108. Stop watch

109. M ercury- in-g lass thermometer

HYDRAULIC eq u ipm ent  r e p a ir  sec t io n

0 to  10*, 30 Hz to  15 kHz.

Range 0.01 to  1111.1 ohms.

Range 1 to  111.110 oFms.

0-270 w, 8A

Test s ig n a l 0 to 1.6kg/sq.cm .

Output 210 to 240 v, k KVA.
2

Range 0 .5  to  100 kg/om
2

Rangel 1 to  100 kg/cm
2

Rangel 0 to  1 .5  kg/cm
2

Rangel 0 to  10 kg/cm
2

Rangel 0 to 100 kg/cm 

500-0-500 mm WG.

0-200 mm WG.

30-50,000 rpm.

0-15 min (1 n o . ) ,0-15 m in ( l no .) 

0-150°C.

v 110. 

111. 
112.
113.

114.

115.

116. 

117. 

116.

119.

120. 
121. 
122.
123.

124.

125.

P o rta b le  h y d ra u lic  te s t  u n it  

H yd ra u lic  hand pump 

M ono ra il h o is t 

Hand t r o l l e y  

P a rts  washing tank 

F i t t e r ' s  bench w ith  v ic e  

In spec tio n  bench 

P a rts  washing t ra y  

Racks, p la in  type  

Cab ine t 

Dry tank

Sand s to r in g  pot

Po ly thene pot fo r  keep ing used o i l  

P u lle rs  fo r  b e a r in g s ,p u lle y s ,s e a ls  e tc .

Hand to o ls  and s p e c ia l to o ls  fo r h y d . re p a ir .  

Wooden p a l le ts

400 bar a t a d e liv e ry  o f 2 l i t / m in  

400 b a r.

3 .5  ton

2- to n .P la tfo rm  1500mmxl000mm. 

1500mm x BOOmmxBOOmm. 

2000mmxl000mmx850mm, v ie s  150mm. 

1500mmxl000x850mm. 

900mmx900mmxlS8Smmx75mm 

915mmx610mmxl900mm 

1067mmx610mmxl980mm.

H CI S T I ; i G AND HANDLING EQUIPMENT - 5 e c . l & 2.

126. EOT crone, double g ird e r

127. EOT crone, double g ird e r

10-ton, span 19m 

3-ton, span 19m.
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128. F le e r cpB rstsu croPiB| s in ^ l t  

girder

129. Hanc t r o l le y

130. Hand t r o l le y

131. T ran s fe r t r o l l e y  w ith  bearing  

s u ita b le  fo r  w ith s tand ing  100°C

132. Hand t r o l le y

MISCELLANEOUS EQUIPMENT - S e c . l & 2

133. F i t t e r ' s  bench u/ith v ic e

134. Inspection bench with drawer

135. Machine stand

136. R ac ks ,p la in  type  Racks, 

pigeon ho le  type

137. Cab ine ts, Cabinets

138. O pe ra to r's  cab ine t

139. Too l c r ib  drawer

140. Stand fo r  lu b  drum

141. S tack ing  co n ta ine r

142. Bar support

143. Toller table

144. F lo o r p la te

145. Surface p la ts

146. Buycut b lack

147. Welding ta b le  

146. Coal box

149. Water pot

150. Box fo r fo rg in g  to o ls .

151. Lockers cab ine t

152. Parts washing tank

153. Degreasing tank

154. Stands fo r  ro to rs

155. Pyram id fo r  ro to rs

156. Test stand fo r motors

157. Fitter's bench with vice

158. Assembling and d ism an tlin g  ta b le

159. Machine stand

160. Racks

161. Cabinets

2-ton, span 12m.

1— ton , p la tfo rm  150QmmxlG30nn.

2- ton , p la tfo rm  1500mmxlOCOmm.

2-ton, p la tfo rm  1800ramxl20Cmm, 

tra c k  gauge 750 mm.

1- ton, p la tfo rm  1500mmxl000mm.

1500mmx800mmxB50mm, v ice  150mm.

1500amx800smx800mm.

1000mmx800wnx800am.

915mmx610mmxl905mm.

1067mmx61Ommxl980mm, 

6l0mmx375mmxl040mm.

760mnx815omxll20mm.

lOOOmmxlOOOmmxlOOOmm.

300Ommxl200mm

A&fimxASBwu 3000mmx2Q00mm. 

450mmx450mm.

16Q0mmxlQQ0mm.

1500mmx800mmx800mm.

1000mmx750mmx700mm.

1000mmx750mmx700mm.

100mmx800mmx300mm.

915mmx485mmxl980

1500mmxl000mmxl000mm,

1100mmx600mmx600mm.

1750mmxl500mmx250mm.

1500mfflx600mmx850mn, v ic^ l50m m .

1500mfflx800mmx800mm.

lOOOmmxSOOmmxSOOmm.

915mmx610mmxl905mm.

1067mmx610mmxl980mm.
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162.

163.

iÉA.

164.

165.

166. 

167. 

166.

169.

170.

S i t t in g  s to o ls

Ins trum en t work bench wooden type  1500mmx750mmxe50mia

PA I,Mir.G AND RUBBER LINING SHOP ,  Sec.4. (P a in t in g  equipment)

Spray p a in t in g  u n i t  complete w ith  

fo llo w in g

Spray booth

Spray gun

Pressure co n ta ine r

A ir  trans fo rm e r

Spray gun w ith  cup/

uus te r gun (w ithou t a i r  hose)

3750ramx2100mmxl200nm.

22 l i t / 5  g a llo n s .

20 cfm.

cup 0.75 l i t .

(Rubber l in in o  equipment)

171. Auto c la v e ,h o r iz o n ta l typ e , w ith  

lo ad ing  c a rr ia g e s

1 7 2 . Packaged b o i le r ,  o i l  f i r e d ,  w a te r

tube type , w ith  water trea tm en t 

p la n t.

j g j l . Sand B la s t in g  equipment

173. Sand b la s t in g  u n it  complete w ith  

fo llo w in g .

174. Feeding hopper

175. V ib ra t in g  feeder

176. Sane a rye r

177. E le v a to r,  bucket type 

17d. Storage bunker

179. P la tfo rm  w ith  ladde r

180. P o rta b le  sand b la s t in g  equipment

D ie 2000mmx700mm long a t 

4 .5  atm p r.(6 0  P5IC).

1000 kg /h r, 15 kg/cm^

0.7  cum.

500 to  1000 kg /h r. 

500 kg /h r.

500 to  700 kg /h r. 

10 cum.

3500 mm h t.

0.17 cum.

H o is t in c  and hand ling  equipment

181. T ran s fe r t r o l le y

182. i .o n o ra ilh o is t  

1S3. T ran s fe r t r o l le y  

184. M ono ra il h o is t  

165. N o b ile  crane

M is c e l la n e o u s  e q u ip m e n t.

186. In spec tio n  oench w ith  drawer 

167. Racks, p la in  type  j

lo d . R acks ,o ijeon  ho lo  type (

189. Cab inets

1-  ton,4003mmx25G0nm

0- 5 ton x 4m l i f t .

2- ton , 4000mm x 2500 n

1- ton x 4m l i f t  2-ton.

2- ton .

15Q0mmx8GUx300mr>.

915mmxól0mmxl905nm.

1067mmx610mr,xl930mm.
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AUTO REPAIR SHOP EQuIFttENT - Sec.5.

190. h igh  p ressu re  mashing machine 22 kg/cm g.
2

191. A i r  compressor w ith  a i r  re c e iv e r  12.5 kg/cm .

192. High p ressu re  gearing  equipment 

complete w ith  fo llo w in g .

193. urease pump

194. A i r  hose r e a l

195. Guick f i x  coup ler

196. O il nose re a l

197. O i l sp raye r

198. Hand oun fo r g re a s e ,o il e tc . complete 

w ith  fo llo w in g .

199. Hand gun fo r grease

200. hand gun fo r o i l

201. Suc tion  o i l  gun

202. Waste o i l  c o lle c t io n  u n it

203. Gun f i l l e r  attachm ent.

204. A ir  hose re e l

205. W a ll mounted rack

206. w a ll mounted hose re e lb ra c k e t

207. Spark p lug  c le a r in g  ano te s t in g  

equipment.

2

205. h ip p ie  form ing to o l 6 to  10mm d ia

209. In je c to r  nozz le  te s te r 0 to  400 bar.

21C. Engine compression te s te r  fo r 0 to  65 bar fo r p e t ro l

p a t ro l engine anc d ie s e l engine 0 to  105 bar fo r d ie s e l

211. hozz l6  c lean ing  and f i t t i n g  to o l l* i t

212. n yp ra u lic  jack 5-ton

213. Bench j r in o e r wheel P in 200

214. 5crew ja c k 2-ton.

215, Screw ja c k 4-ton

216, n y c ru u lic  t r o l le y  jack 5-ton.

217. Hand p ress 1-ton.

218. Hand d r iv e n  va lve  seat and face c u t te r

219. Tuce v u lc a n is in g  u n it 400mmx200mm,1 ku.

220. Ty re  in f la t o r  gauge
2

0 to  10 kg/cm g.

221, B it te x y x x h a x g u T y re  removing to.

and ta c k le s

Is

222. B a tte ry  charger 6 to  24 v o lts  10 amps.
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223.

224.

225.

226. 

227. 

226.

229.

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

c a tte ry  te s t in g  to - ls  g ro w le r,

P lo w  la m p  h y d r o i r a t e r ,  s o l d e r i n g  

i r o n  e t c .

Gas c u tt in g  and weld ing to rch  

se t w ith  re g u la to r ,  hoses e tc .

P o rtab le  pneumatic to o ls

P o rtab le  e le c t r ic a l  hand to o ls

Engine o ve rhau lin g  stand

C raw le r p in  remover end assembly ja c k .

Hand p u lle rs ,  screw type , 3-Jaui and

va rio us  tyoes.

Auto m  m ach in ic 's  hand to o ls

Handling enuioment.

M ob ile  crane 

Hand t r o l le y

f- isce llsneous equipment.

T i t t e r s  bench w ith  v ic e . 

In spec tion  bench w ith  d rawer, 

i-achine stand

Rocks, p la in  type racks , pigeon 

ho le  type .

Cab inet

Tool c r ib  crawer.

¿tone fo r  lub  drum 

Pa rts  washing tank 

'.¿ashing tra ys

Class c o n tr- in e r fo r s to r in g  

d i s t i l l e d  w a te r/ac id .

oench fo r  keeping b a tte ry

2-ton 

1-ton

1500mmxB00mmxB50mm, v ice  150mm.

1500mmx800mmx800mm.

1000mmx8u0nimx800mm.

915mm x 610mm x 1905mm.

I067mmx610mmxl930mr-..

760mm615mmxll20mm.

150G mm x 1CCC mm x 1C0C mn. 

600mmx3C.' mmx75mm.

5 G - lit re .

2000nr x 470 mn y 50Gmr.
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MAIf, RULES FOR ¿¿IKING HALL DESIGN 

(THE ORISS* FACTORIES RULE 195A )

Ru le 67 w in ing  H a ll

1. The d in in g  h a l l  s h a ll  accommodate a t a tim e a t le a s t  30 per cent 

of the workers working a t a tim e i

P rovidea th a t,  in  any p a r t ic u la r  fa c to ry  or in  any p a r t ic u la r  

c la ss  of fa c to r ie s ,  the S ta te  Government may, by a n o t i f ic a t io n  

in  th is  b e h a lf,  a l t e r  the percentage of workers to be accommo

dated.

2. Tne f lo o r  area of the d in in g  h a l l ,  exc lud ing  the  area occupied

by the s e rv ic e  counte r and any f u r n i t u r e  except tab lo s  and c h a irs ,  

s h a l l  be no t le s s  than 10 square fe e t per d in e r to  be accommo

dated as p resc rib ed  in  sub- ru le  ( l )

3. A p o rt io n  of the d in in g  h a l l  and s e rv ic e  counter s h e l l  be p a r t i

t io n e d  o f f  and rese rved  fo r women workers in  p ro p o rtio n  to th e ir  

numoer. Washing p laces fo r women s h a l l  be separated and screened 

to secure p r iv a c y .

A. S u f f ic ie n t  ta b le s , c h a irs  o r benches s h a ll  be a v a ila b le  fo r the 

number of d in e rs  to be accommodated as p resc rib ed  in  s u b - ru le ( l)

Ru le  ¿6. Ecuipmont :

1. There s h a l l  be p rovided and m a in ta ined  s u f f ic ie n t  u te n s i ls  cro- 

k e ry ,  c u t le r y ,  f u rn i t u r e  and any o th e r equipment necessary fo r 

the  e f f ic ie n t  runn ing  of the  canteen. S u ita b le  c lean c lo thes  

fo r the employees se rv ing  in  the canteen s h a ll  a lso  be p rovided 

and m a in ta in ed .

2. The f u r n i t u r e ,  u te n s i ls  and o the r equipment s h a ll  be m ainta ined 

in  a c lean and h yg ie n ic  c o n d it io n . A se rv ic e  coun te r, i f  p rovided



s n a i l  nave a top of smooth ana im pe rv ious m a te r ia l.  S u ite o le  

f a c i l i t i e s  in c lu d in g  an aaequete supp ly o f hot mater s h a ll  be 

p ro v iaea  fo r the c lean ing  o f u te n s i ls  and equipments.

8u le  69. P rices  to be charaed I

1. Food, d r in k  and o the r item s served in  the canteen s h e ll  be 

so ld  on a n o n - p ro f it bas is  and the  p r ic e s  charged s h a ll  be 

sub je c t to  the app rova l o f the  canteen Managing Committee.

P rovided th a t where the canteen is  managed by a Co-operativ 

Soc ie ty  re g is te re d  under the O rissa  Co-operative S o c ic t ie e  

Act, 1951, such so c ie ty  may be a llow ed to in c lu d e  in  the 

charges to be made fo r  the  fo o d s tu ffs , se rved , a peftidkxM 

p r o f i t  upto f iv e  per cent on i t s  working C a p ita l employed 

in  runn ing  the canteen.

2. The charge per p o rt io n  of fo o d s tu f f ,  beverages and any 

o th e r item  served in  the canteen s h a ll  be consp icuously

d isp layed  in  the canteen
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AREAS c r HOUSING AND „ELPAfiE BUILDINGS Of SSCCK COLONY

51 STRUCTURE/ f J O .  OF

Uo, WORK BLOCKS

PLINTH ARE» 

Of ONE BLOCK

T uTnL PL * N * H 

**SEA

1. 'A ' type  q ua rte rs

(1 block=12 u n its ) 12 503 Som 6036 Sen

2. 'B* type  q ua rte rs  
(1 blcck=12 u n its ) 7 730 Sqm 5110 Sqm

3. 1C' type  q ua rte rs 4 349 Sqm 1396 a cm

4. T ra in ees  Hoste l - 1732 Sam 1732 Som

5. n e a lth  C l in ic - 295 Som 295 Som

6. Post O ff ic e  cum Bank - 162 Sqm 162 Sem

7. P o lic e  S ta t io n - 181 Sam 261 Sqm

6. P rim ary  cum Nursery School - 624 Sqm 624 5 cm

9. Shops - 3C3 Sqm 303 5 am

10. Community Centre - 514 Sam 514 Sqm

11. C a re ta ke r's  o f f ic e - 110 Sqm n o Sqm

12. Bachelor Hoste l - 546 Sqm 546 Sqm

Gross Plinth Area 17,1C9 Sqm
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p l in t h  „rea rate for b u il c k .g iu c iu d in g  the e x p e n g it l .-.e flr

______________ SERVICES or L'5CuN. COLONY__________________________

51. ’Jo. STRliC TOR E/aORK TOTAL PLINTH nh t"  R»-TE IN Ss.

1. 'A ' type q u a rte rs 53,24,088.00

/ • '8 ' type c u a rte rs 45,50,140.00

3. 'C ' type q u a rte r» 12,03,680.00

4. T ra inees  h o s te l 13,53,492.00

5. H ea lth  c l in ic 3,15,675.00

6. Post o f f ic e  cum bank 1,29 ,881.00

7. P o lic e  s ta t io n 2,02 ,268.00

0. P rireary cum nu rse ry  school 4,86,253.00

9. Shops 2,70,642.00

1G. Community cen tre 5 ,6 0 ,2SG.OO

11. C a re ta ke r's  o f f ic e * ,53 ,336 .00

12. Bachelors ho s te l 5,19,490.00

13. Ground ca te r re s e rv o ir 1 ,47,000.00

14. Pump house 2,13,176.00

15. General s i t e  le v e l l in g 4 ,20,000.00

16. Storm ca te r d ra inage 2,00,000.00

17. Seuerage 1,20 ,000 .00

13. Roads 3,30,000.00

19. Road l ig h t in g 1,09 ,275.00

20. E x te rn a l e le c t r i f ic a t io n 8 ,75 ,000.00

21. E x te rn a l p ip ing 11,53,572.00

1 ,86 ,17 ,246 .00

Cost per sqm = 1,86,17,240,00/17109 = Ss.1,008/-
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iNFDRi-.ATlLN ABOUT ARCHITECTURAL -  CIVIL DESIGN

1. A teasic p ressu re  o f the  normal wind a t a  h e ig h t from 0 to 10 m

is  100 kg/m2 

2
-do- from 10 to 20 m is  150 kg/m

2
-do- from 20 to  30 ra is  200 kg/m

2. The loads of sand, dust e tc . a re  not a v a ila b le  in  the lo c a l i t y  

in  ro o f- lo ad in g , thus these loads a re  a t  not to  be cons ice red .

3. L ig h t in g  recu irem en ts  120 - 150 lu x .

4. Th ickness of w e lls  of b u ild in g s  - In  Chatrapur co nd itio n s , 

250mm th ic k  b r ie k w a lis  a re  edequate fo r necessary th e rn e l 

in s u la t io n  fo r  w e lfa re , a d m in is t ra t iv e  and o the r b u ild in g s .

5. D is tance between b u ild in g s  - The d is tance  between b u ild in g s  

hav ing  ground and f i r s t  f lo o rs  w i l l  be ten  meters (10 m). 

fo r  t a l l e r  b u ild in g s  s u ita b ly  inc reased  d is tances w i l l  have 

to  be p rov ided  to  ensure, c ir c u la t io n  o f a i r  and inc idence

of s u n lig h t .
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Appendix 11

DATA FOR ORGANIZATION Of CONSTRUCTION WORK

1. Name o f c o n s tru c tio n  o rg a n is a tio n  - In  In o ia  tBnoers fo r jobs 

a re  in v ite d  p u b lic ly  and the job  is  awarded to  te c h n ic a lly  and 

f in a n c ia l ly  competent f irm s . Th is  process is  to  be done fo r  

each s ig n if ic a n t  quantum of work, hence the  c o n tra c tin g  company 

cannot be named now* when a c o n tra c t is  awarded to a main c e n tra — 

c to r tne main c o n tra c to r w ith  th e  pe rm iss ion  o f the c l ie n t  

awards the work to  s u ita b le  c o n tra c to r.

2. Supply sources o f power, w a te r, compressed a i r ,  oxygen, steam 

and fu e l du ring  co n s tru c tio n  pe rio d  —- from re sp ec tive  OSCCti 

ne t works.

3. A v a i la b i l i t y  o f lab o u r to  be used in  c o n s tru c tio n  : u n s k il le d  

and s e m i- s k ille d  lab o u r a re  a v a ila b le  lo c a l ly .

4. Local c o n s tru c tio n  .u a te r ia ls ,  s tru c tu re s  and ^a r ts  - Send, 

broken stone ano g ra ve l a re  a v a ila b le  lo c a l ly .  Tne d istence 

v a r ie s  upto 25 km from s i t e .  P re- fao ric e teo  re in fo rc e o  con

c re te  work is  to be o rgan ized  a t s i t e ,  i f  re q u ire d .

S t ru c tu ra l s te e l is  to be procured from Shubaneswar s tockye rd . 

Timber and logs are a v a ila o le  lo c a l ly .

wooden products arc to ue manufactured lo c a l ly .

Cement is  to  be procured from Visakhapatnam.

L ir e  is  a v a ila b le  lo c a l ly .

5. Road end ra i lw a y  approaches fo r  jo b - s ite  are a lre ad y  a va ila-

b le  to CSCCM s i t e
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6. Local cond itio ns  in f lu e n c in g  c i v i l  eng inee ring  works.

6 .1  C lim a tic  c o nd itio n s !

Monsoon in  the lo c a l i t y  is  from mid June to  end September.

In  t h is  pe riod  th e re  a re  about f o r t y  wet days. The p a tte rn  o f

ra in  is  g e n e ra lly  3 to  4 days o f r a in  w ith  7 to 8 days of

, §
l e t .  The c o n s tru c tio n  work can be c a r r ie d  on in  monsoon (except 

fo r  uncerground works) a t about 50;* r a te ,  hu rricanes  no rm e lly  

occur in  October and November. The p ro b a b i l i t y  o f hu rricanes  

is  once in  ten years in  th is  a rea . Loca l lab o u r w i l l  not be 

a v a ila b le  cu ring  August which is  in  sowing season and December 

which is  in  h a rve s t season.

6 .2  Working programme o f c o n s tru c tio n  and e re c t io n  works»

C iv i l  works c o n s tru c tio n  companies work fo r 12 hours por day.

S t ru c tu ra l s te e l w o r k  companies work fo r  24 hours fo r fa b r ic a 

t io n  and 8 hours fo f  e re c t io n . T h is  is  fo llow ed  through out 

the  yea r sub jec t to  stoppage of work due to  ra in s .

6 .3  S ince the area o f Cscom is  sandy, b a c k - f i l l in g  is  not a oroblem.

6 .4  N ecess ity  o f temporary b u ild in g s  and s tru c tu re s  - I t  w i l l  be nece

ssa ry  fo r  the p ro je c t a d m in is t ra t io n  to co ns tru c t temporary o f f ic e s  

and s to re s  e tc . ,  fo r  t h e i r  use. The c o n tra c tin g  agencies w i l l  b u i ld  

t h e i r  own o f f ic e s ,  s to res  and houses e tc . They u i l l  hove to a ro v id e  

canteens e tc . fo r  t h e i r  workers accord ing to law .

6 .5  N ecess ity  o f p u b lic  c a te r in g  canteens - The p ro je c t a d m in is tra 

t io n  w i l l  have to  arrange canteens fo r t h e i r  people.
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Appendix 12

GAS EMISSIONS FROM OSCQK UNITS

1. Concentra te  d r ie r  o f M in e ra l sep a ra tio n  p la n t :  

F lou  ra te  -8,400 m4 5/ h r  

Dust - 450 mg/»5

Gases e s s e n t ia l f re e  from H^S and CO

2

3

Roaste rs  o f S yn th e tic  R u t i le  p la n t :

Flow ra te - 342 e5/m in . Tem perature - 95° C

Dust - 70 mg/i*5 CO - 1.47%

ou

- 10.91%
N2 ’

60.5%

H2°
T3 27.1% s o 2  - 0.01%

C a lc in e rs o f S yn th e tic  R u t i le  P la n t:

Flow ra te - 437 m5/m in Temperature - 85® C

Dust - 25 mg/m5 C
M

ou

- 5.33%

N2
- 57.16%

H2°
- 30.0%

S02
- 0.01%

°2
- 7.48%

HC1 • 0.01%

4. B o i le r  House:

Flow ra te  - 77,322 m5/ h r

Temperature - 155° C 

Dust - 450 mg/m

Exhaust gases w i l l  c o n ta in  tra ces  4T CO, CO^, 

N2 f H20 and S02.



15th June 1 55 Z

PRQTC5GL

Ref:  F e a s i b i l i t y  s tudy  f o r  c o n s t r u c t i o n  o f
S i - A l  a l l o y s  g i a n t  (5AAP) i n  O r i s s a  S t a t e , I n d i a

( C o n t r a c t  No.TB1/91)

In a cc o rca n c e  with C o n : r a c t  No.TB1/91 between UNIDC and V/0 

T s v e tn o to r o m e x o e r t  o f  USSR the group o f  e x p e r ts  o f  7AMI I n s t i t u t e  

o f  M i n i s t r y  f o r  N o n - f e r r o u s  M e t a ls  completed the c o l l e c t i o n  of  i n i t i a l  

data  f o r  c o n s t r u c t i o n  o f  5AAP i n  O r i s s a  5 t a t e  on 12th June 1982. T h i s  

forms the f i r s t  s ta g e  o f  e l a b o r a t i o n  o f  the f e a s i b i l i t y  s t u d i e s .

With a view to a s c e r t a i n  any s p e c i f i c  requ i rem ents  to be i n c o r o o r a t e d  

rn  the f i n a l  r e p o r t  f u r t h e r  m eet in gs  were o r g a n is é e  i n  the c f ' i r e s  o f  

I n c ia n  Rare E a r t h s  L t d .  (IRE) and Department o f  Atomic E n e rg y ,  Bombay.

Mr .  M i h a i l o v  E . P .  ( C h i e f  o f  d e l e g a t i o n ) ,  Mr. O s ta n in  Y . D . ,  Mr.Gongadze Y . G .  

and K i s s  Maximova E . B .  ( i n t e r p r e t e r )  o f  7AMI I n s t i t u t e  p a r t i c i o a t e d  i n  

these  m e e t in g s .  The d e l e g a t i o n  was re c e iv e d  by Chairman AEC and J o i n t  

S e c r e t a r y ,  Ceoartment  of  Atomic Energy  who e v inc e d  keen i n t e r e s t  i n  the 

p r o j e c t  p a r t i c u l a r l y  e n q u i r e d  about the energy re q u i re m en t  and 

m a r k e t a b i l i t y  a s p e c t s .  The S o v ie t  team promised  to i n c o r o o r a t e  those  

i n  the d r a f t  r e p o r t  which i s  t o  be d i s c u s s e d  between the va r-ous  a . e n c i c s  

i n v o l v e d  p r i o r  to i t s  f i n a l i s a t i o n .

I t  i s  agreed  

in p ro ■' a c t  r 

c o n t r a c t  (pa 

t h e  v  v I  urn • ■ ~

l o c a t i o n  i n  

l e v e l  and Or, 

data .

t h a t  f i r s t  stage  o f  work f o r  e l a o o r a t i  r.o o f  f c a s i o i l i t y  o 

ui on ( I n d ia )  has been iraoleno nted in  a cc o r d a n c e  .-.»th

ograsns  2.02 (a) and Z . 0 5 ) ,  

i n i t i a l  data  c o l l e c t e d  and 

eg ion  o f  0SC0M, C h a t r a p u r .  

11 o f  S o v i e t  e x p e r t s  t a k in g

anc i n d i c a t e d  t e i r  a n r r c v a l  

the a 1 tern  , t i  ' a •* 5 A - P t e 

IRE a l s o  a o p r e c i a t e a  the high  

p a r t  in  c o l l e c t i o n  of . n i i . J l

t .dy

In û :. ■ ■ c o u r s e  o i !i  :,cu j - i o n  i t .vjs agreed S'.'twccn t i e  C u r t -  : S 1 ' . *■

wnul* t be n j c ü i i a : y to enn r, i ii J r t h r c e  s ta ge c o n s t r u c t - o n  j f _ A A P 1 }

w - th one ore smelt m.g f u rn .ice and a u d i t i n g two more to take c a : r

p ruiluc c ion  o f  s i i _  imu.-.i te at  CSC CM. I t  was e st im a te d  by * i»£ an- the 

S o v i e t  e x o e r t s  t h a t  the p r o j e c t  c o u ld  be compl ie d  i n  a p e n o u  of  aoout  

fo u r  y o u r s .  In the aosencc o f  any s p e c i f i c  data on equipment i t  was agreed



t h a t  f o r  the f e a s i b i l i t y  s t u d y  i t  would be assumed t h a t  the si o

equipment would be s u p p l ie d  from USSR. I t  was a t re e d  _th et :«ed. r •- anal

d a t a  r e q u i r e d  f o r  f e a s i b i l i t y  s t u d y  sh o u ld  be t r a n s m i t t e d  by I--E to 

VAT-'I I n s t i t u t e  by 1s t  August 1982.  The i n f o  —notion  r e g a r d in g  the  

a c d - t i o n a i  data  i s  f u r n i s h e d  i n  the Ap p e n d ix .

I t  was p o in t e d  out by IRE tnat  the  P r o j e c t  Document submit ted by :hc:.i 

through Government and U’JDP p r o v i d e s  f o r  s tu d y  t o u r  o f  IRE e n g in e e rs  

f o r  a p e r i o d  o f  f o u r  weexs. T h i s  p r o v i s i o n  docs not appear to be 

i n c o r p o r a t e d  in  the c o n t r a c t  r e f e r r e d  to aoove .  S in ce  U M j G has a l r e a  

made b u d g e ta ry  o r o v i s i o n  towards t h i s  i t  was r e q u e s ted  by IRE m a t  to 

r e p r e s e n t a t i v e s  o f  VAMI I n s t i t u t e  should  i n d i c a t e  s u i t a o l e  c a t e s  f o r  

u n d e r t a k in g  such s tu d y  t o u r  by IRE e n g in e e r s .  IRE a l s o  r e o u r s t e c  that  

the t im in g  c f  the s tu d y  t o u r  should  be p r t f e r a o l y  b e f o r e  the s u b n i s s i  

o f  d r a f t  r e p o r t  by VAMI I n s t i t u t e .  T h is  would enaole  IRE ta make 

me n i n g f u l  c o n t r i b u t i o n s  at the t i n e  o f  r i n a l i s a t i c n  o f  the r e p o r t .

( V .M.KARVE)

nAT I C.'.'AL PRCM 2T  c d -o r : i .\ato r  

I M I A U  RAM i  AR Ti :o LTD 

BDH3AY

(e . p . m i -:--a : l o v j
::i i f p p : j ; : t e m i m e r

V A .'I I - M M  5 TRY G-" 

-FE.-.RZU5 H-TALo, USSR
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1 2 3

IO Data r e q u i r e d  f o r  a n a l y s i s  o f  A l - S i  a l l o y s  
p r o d u c t io n  compared to  s y n t h e t i c  method i n  
I n d i a  ( f o r  s i l u m i n )

1 3 .1 .  Rate o f  consumption o f  s i l i c o n  f o r  
p ro d u c t io n  o f  1 ton o f  s i l u m i n .

1 0 .2 .  Rate o f  consumption o f  aluminium f o r  
p r o d u c t io n  o f  1 ton o f  s i l u m i n .

1 0 .3 .  Power consumption r a t e  p e r :

10 .3 .1  1 ton of  aluminium

1 0 . 3 .2  1 ton o f  s i l i c o n

1 0 . 3 .3  1 ton o f  s y n t h e t i c  s i l u m i n

1 0 . 4 .  Fuel  o i l  power consumption r a t e  
f o r  e x i s t i n g  I n c ia n  p l a n t s :

1 0 . 4 . 1 .  p e r  ton o f  aluminium

1 0 . 4 . 2 .  p e r  ton o f  s i i . con

1 0 . 4 . 3 .  p e r  ton o f  s i l u m i n

11. S i r e  o f  major r e f r a c t o r y  m a t e r i a l s  
( a c c o r d in g  Ind ia n  s ta n d ard s )  and 
p r i c e  p e r  1 ton .

11.1 Carbon b la c k s

11.2 Magnesi te  b r i c k

11.3 High co nte n t  a lumina  b r i c k

11.4 F i r e c l a y  b r i c k

11.5 A s b - s t o s  board

11.6 F i r e c l a y  powder

11.7 Magnes ite  powder

11.6 Carbonrc  p a s t e - j o i n t  f i l l e r

12. D e c i s i o n  o f  O r i s s a  S t a t e  Government  
f o r  O . 5 . E . B .  query  to connect  the
uAAP tc  the no-.t’ r g r id  o f  the S ta t e  
i n  1906,c a p a c i t y  00 MW, and to s u p p ly  
630 min KW-hour.

12. Cuery  of  IRE through Department o f
Atomic i n c - g y  to O r i s s a  S t a t e  Government  
about  power s u p p ly  t o  SAAP,

S i m i l a r  with  
r e f  ractori '^s  
f o r  l i n i n g  of  
f e r r o - a l l o y s  
p r c d u c . ng e ie  
f  u r r a c e s .

L e t t e r  o'- 0 . 5 .  
t na Governmen t 
; 11. • -.0.1 :/-a i 

d n t ° d 1 1 . 0 6 .0 2 .

used
arc

t r i e

. 3 .  to
o f  O r i  os
14 162



1 2 3 4

14. То in fo rm  about t ra n s m is s io n  acco rd ing  

to  re q u e s t o f  Cha irm an o f  IP IC O L

D r.  M is ra  , th e  d a ta  c o nc e rn in g  th e  

re q u ire m e n ts  and c h a r a c t e r is t ic s  o f  

гам m a te r ia ls  (a lu m in a ,  k a o l in ,  c o a l,  

p e tro le u m  coke , q u a r t z i t e ,  s u lp h it e -  

a lc o h o l ly e ,  s u lp h a te - y e a s t ly e ,  

e le c t ro d e  p as te ) in  o rd e r  to  o b ta in  

from  IP ICOL recom m endations abou t 

p o t e n t ia l  sou rces  o f  гам m a te r ia ls  

f o r  5AAP.

15 . To re c e iv e  from  U tk a l Carbon P r iv a t e  

L td *(B hubanesw a r) th e  c o n f irm a t io n  

abou t c o m p o s it io n , p ro p e r t ie s  and 

p r ic e  o f  e le c t ro d e  p a s te .

16. To re c e iv e  in fo rm a t io n  from  G ene ra l 

Manager o f S traM  P ro d u c ts  L td .

M r. Sukumar Sen abou t o rg a n is a t io n  o f  

p ro d u c t io n  o f  s u lp h a te - y e a s t ly e  f o r  

SAAP.

1 . T a k in g  in to  account t in e  l im i t a t i o n  for p re p a ra t io n  o f  F e a s i b i l i t y  

S tu d y  a l l  in fo rm a t io n  betMeen VAMI I n s t i t u t e  and IRE has to  be 

communicated by t e le x .  C op ies  o f  t h e i r  re s p e c t iv e  te le x e s

VAMI I n s t i t u t e  and IRE have to  communicate to  T s v e tn r tp  ro n e x p o r t  

o f  USSR fo r  in fo rm a t io n .

2. A l l  q u e s t io n s  in  cou rse  o f d e s ig n  and e n g in e e r in g  w orks from  bo th  

VAMI and IRE s id e s  are to  be dec ided  i n  p e r io d  o f 15 days maximum.
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