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>VauV^

xD
JV^ B][ JD cu] VV \Vu|D ^ 
>Va^ [ B. m \]A |m  [D w|m. 
JV[ g>V[ l_ >Va^ 1. kV V> 
>Va^ 2. V|^ V> >Va^ \uD 3. M\D V> >Va^  
k|>|[.

kV V> >Va^

>Va^ kV mlom JV [. kV V> 
>Va u V.

1.  ] kV^:  

kV^  [m ], _, D, | \uD Bu w gBku 
c^B>VzD.  50 t_oB[z \V uA sD, 8,42,000 woD 
V|, 3,400 kV[ ]BV ml_ c[ VD ]_  c^m.  
VDB >Va_V >, sV^, EB s>^, V[k 
V V\A \uD A \z kkVF zD > 
g>VV c^. ] kV^, >Va cu]l_ 7%, ]BVs[ 
c^V| cu]l_ 2%, u\] kkVl_ 15%  D V|^m. V[ 
] k kVF zD g>V_ [V m c^m. >uVm 
]BVs_ 1719 ] kV^ c^. ku_ 188 kV^ Vmm 
WkVD, 147 | WkVD, 1284 kV^, >MBV m 
WkVD c^.

>uVm ]BV ] cu]l_ c[ J[Vkm B VVD >D 
u s[ l_ x>[\BV VVD c^m. >uVm ] 
kV^ ]BVs[ t B T >Va kV c^m. >Va J>]_ 
16%, >Va cu]l_ 14% V m 20% >VaV >Va_ 
B\]^m. xD \uD >[ A z]l_ ]BV^ m 
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V|k>V_ xD, ]BVs[ ""\V['' [ w|m. \VViV 
\VW]_ V|D _ \, ~> VW, xD  mxD, ]_ 
zD t[], > k], E> Vzkm k] gB xDl_ ] 
 ] kV^ >uz VV \m. \VViD, zV, 
\uzkD, c]>D \uD >tV| gB \VW_ ] kV^ 
m V|m. >tV_ c^ VBDA#_ ] lV 
] kV^ c^. >V_ VBDA# >[M]BVs[ \V[ 
[ w|m. >tV_ c^ 435 kV_ 200 kV^ 
VBDA# z]l_ \m^. ~V|, ], , [, ]_ko, 
\m, #mz, D \uD sm gB \VW][  xB kV 
VzD.

2. _ g^:

_ [m zkV sl_ B wV. m E^ \uD Vz 
^ >BV B[|m. >uV]_ Vm ] \uD V\m[ m 
 FB|m. _ V^ c \V> cu]l_ ]BV \|D 35% 
 V|^m. ] kVz |>VuV_ _ g^ 
]BVs[ Vkm B kV mBV c^m. BuBV _ [m 
AmB, ]_ \B, uwKz c>>VD c^>V_ m > 
wl |m. ]BVs[ x>_ _ g, gBV V gV| 
[kV_ 1854-D g| V_>Vsuz _ c^ iV [t]_ >Vm. 
]BV _ cu]l_ x>o]KD, _V^ cu]l_ k>]uz 
|>>V Vt]KD c^m. _ ^, V m^, E^, >sA, 
]^, l^, m^, V_t]B^ V[k >BVB[|>|m. 
>u\BD V\m[ m aV [^ V c^ V[k 
>BV|[. \KD k ][ m Vk^ \uD D^ 
>BV|[. _ cu] z]^ \uzk]_ c^  gu 
|KD \m^m. V, , , V \uD k x>[\ 
_ V^ cu] \BVzD. g]>D, V, VD, c] >D, 
y \uD V _ V^ cu] V[  \VWVzD.

3. | kV^:

wVD >V ]BV | cu]z B um. V | cu]l_ 
]BV Vsuz |>BV VD Wl_ c^m. | kA >Va_ V> 
>VaVD x>VB]_ [>^ 7.56 t_oB[ \z kkVF 
a>VD c^m.
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V \VWD kV g|D VBV 8 glm 200 \ [^ | cu] 
Fm V[ \V> cu]l_ 1/3 z cu] Fm ]BVs_ x>[\ \VW\V 
c^m. \uzkD, Dx-Vi*, V, V, y, c]>D, 
V, VD \uD >tV| gB z> | cu]BV^ gzD. | 
m^, | m|^, | g^ \uD | ^ gBku ]BV 
u\] Fm, \V nB V|^, ] BV, zk \uD E gB 
V|z u\] Fm.

4.  >VauV:

DA, wz^ _m  V^^ B lom  
>BV|m. ]BVs_  DVKD D_ m ||m. 
] z |m Vkm B kV V> >VauV^ gzD. 
c DA cu]l_ EKz |>BV ]BV VD D km. 
m 2.86 D >VaVz k kVFA m. DA ]_  
wzD >[\B>VzD. Vzk]uz ]  V>VD c^>V_ 
>VauV^ DA B|D z]z V\l_ \m^. V[ 
\V>  cu]l_ c]>D 50 >T>> V| x>oD km. 
\VViV, VV, g]>D, >tV|, V, V, zV, BVV \uD 
\]B>D gB \VW^ 90 >s>  gD, cu] FD 
\VWVD c^.

V| kD V> >VauV^

V|^ V> >VauVz >kBV JV^,  z, sBV| 
V^, {| (Plywood) V[ V >[.

1. V> >VauV^:  

V>>VauV, ]BVs_ kV \uD >MmkD kVF> 
>VauVBV ck|m^m. V> >V^^, V>  ^, \_o 
>V^^, V> ^, m V^, c^ \uD E V> VV 
A>^, ]^ \uD V|^ gB V^ V>>VauV JD 
cu] FB|[. cB> E >V^^ \uD F]>V^ cu]z \[ 
\^ J VV B[|. V> B[^  _s \uD _s V> 
B[VuzD x>VB][ |\V>  kVs s|D sBV c^m.

x>[ x>o_ ]BVs_ VB_ V_ V> >VauV V_>Vsuz 
_ c^ Vo [D ]_ 1867-D g| Wkm. |>>V 1879-D 
g| VsKD, 1882-D g|] VKD,  1887-D g| VsKD, 1892-D 
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g| VEKD, 1892-D g_ [[VsKD, 1918-D g| V]KD 
V>>VauV^ Wk. \, J_, VF \uD kVF Au^, 
cBV|> V>^, DA  V[k V>>VauVz 
>kBV JVVzD. \uzkVD, ]BVs_ V> cu] FD xB 
\VW\VzD. \]B>D, V, >tV| V[k V> cu]l_ z> 
\VWVzD.

M\D V >VauV^

>VauV^ cV  \uD  cV \u JV B[|m[. 
DA z >VauV  xB\V M\D V >VauV gzD.

1. DA >VauV^:  

DA z >VauV^ >[ cu] V^ \u >Vaz >kBV 
JV >V_ BV cV >VauV  w|m. 
VlB_,  B]^, ] s^, kV^, l_ [[^ \uD 
l_k c^ >BVzD >VauV^, D JV^V 
B[|m[.  V[ >Va_ kE DA z cu]l_ k V| 
y\VM|m. 

VV DA z >VauV, 1907-D g| ""VE"" [w VD_ 
>V x>_ T >VauVBVzD. V, \uzkD, V, 
gB \VW_ m V|[. VBV, V, VVV, [AV 
gB W kB_D \uD \R, BV[ \uD AV gB DA 
>Vm D [V[ V\l_ \]m >[ V\VzD. 
>VauVz >kBV V\, \Vi \uD EoV[ V[ >Vm 
^ Vm\V s_ [. ]BV, c^V| kV >l[ >kB 
] Fk>V| \|\_V\_ cVsB kV>lKD  xB VuD 
kl_ kV cu]l_ x[ km. ]BVs_ t k\V km kD 
>Va_ mD [VzD.

]BVs[ x>_ kV>VaD xDz _ c^ zV [D ]_ 
197-_ tB kV WkD  _ >Vm. > >Vm 1948 V_
>Vsuz _ c^ c>VV [D ]_ m>V[ \VV WkD 
>Vm. >uVm ]BV kV cu]l_ wVkm B VV szm. 
Wk\Vm   kV^, \m^, , J[ k^ k> 
Z]lV kV^ V[ku cu] Fm. xD, [, VD, 
_, V_>V, V, Am ]_o, V[, j >VV, V \uD \ 
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^ xB cu] \V c^. 

VV \VV, \V] , \N]V \uD \]V  \VV V[ Wk^ 
\^ BzD B V >BVzD ]B WkVzD. ]BVs_ 
Wk|^ [V| WkV \E [, B _ \VV, 
VBVV \uD *]_ ]BVs_ Owm^ D^R g, kVk[, 
kV_kV gB ]B kV >BVA \KD EA Fm^m.

VV \VV, V ,  \VV, \N]V \uD \N]V 
\uD V| \VV gB ]B Wk^ k> Z]lV kV 
cu] F[. \E[, MBV \uD VF V[ V[V| 
WkD k> Z]lV kV cu] F[.   
kV^ cu]l_ ]B WkV V, V gV \uD s 
Wk^ x[l_ c^. ]BVs_ kV >Va^ V[z ]^V 
V|[. k k ]BVs_ _o, zV[ \uD \, \uz ]BVs_ 
VV, VE, V_ \uD {VV, >[M]BVs_ [, j 
\uD {, wz ]BVs_ D \uD V_>VkVzD.

 >Va[ B^ D \uD 

\VWD

Wk 

g|

c] V^

1. VV DA z 
WkD (TISCO)

VD  
V

1911 >MA

2. ]BV DA z  
WkD (IISCO)

[, 
NV, 
z_\uz 
kD

1972 >MDA, V z

3. skikBV DA 
z WkD (VISL)

Vk], 
VV

1923 A >MDA 
\uD _ VE z

4. m>V[ z WkD 
iBV >Va_O 
c>s[ (HSL)

VFy 1957 l_k \uD _ 
|D c^

5. m>V[ z WkD 
\M l[ >Va_O 
c>s[ (HCL)

VV 1965 kD \uD z> 
c >|^ 
t[xVD  
>|^ \uD 
t[V> >|^
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6. m>V[ z WkD 
\M l[ >Va_O 
c>s[ (HSL)

mV\uz 
kVD

1959 cVk, |\V 
V^, l_k 
c^

7. m>V[ z WkD 
iBVs[  >Va_O 
c>s[ (HSL)

VVV 
V

1972 DA  \D 
DA cVD

8. D z g D>tV| 1982 mV> DA

9. sB z g V_
VV

1994  \uD  
z^

10. sVD z g sVD 
g]>D

1981 k cVD

t[MB_ \uD t[bsB_ >Va^

 t[MB_, >VaVm, t[V cu]z >kBV c^, t[ 
\Vu^, Vs V][^, t[ ] >Vaz >k|D s]^, 
_t[ cu] >Vaz >kBV V][^ ^, t[ 
\Vu^ sB^ gBku cu] F[. ]BVs_  t[V> 
>Va_ t xB\Vm V  t[V> Wk\VzD. WkD 
mkV, VV_, n>VV, Dx, j, V[E \uD ]EV^ gB  
_  V|^m. Wk\Vm >VVE ^, kVVo 
^, >VE ^, _KV, >], M^, _, l_k VmVA, 
kVMlB_ V[ mz >kBV _k V> cu]Fm. 
]BVs_ ] t[b V> cu] FD D jkVzD. k 
j  ""]BVs[ t[MB_ >D'' [ w|m. >VV, Am]_
o, xD, [, V_>V, V[, V, V, F \uD VBDA# > 
xB t[MB_ cu] \BVzD.

\[V^ >VaD

]BV c_ c^ tE> E \[V^ Wk[ >VB\V c^m. 
]B \[V^ >VaVm >k_ >Va_OD \uD kD V> 
y^ ]_ c E] ukV c^. ]B VV>V kEl_ 
 tB kuB ]B \[V^ >Va^ m^. VV _
[E T ]BVs[ x>_ \[V^ >VaD gzD. m 1970-D g| 
>Vm. m[ _ & , [V, n, Q, VM[, L 
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V_[, ]BV k ot, n..E. [V V[kD ]BVs[ 
xB\V \[V^ >VaVzD. >u\BD, ]BV xkmD 500-zD 
\u \[V^ >Va^ c^. Wk  ̂c[ \V 95 V|z 
\[V^ u\] kB Fm.[, VBDA#, ]k>AD, 
j, \, >VV,  sVD, xD, V, #, V], F, 
VFV, \VVo \uD p ]BVs[ xB \[V^ \BVzD.

]B >Va^ ]V^D xB kV_^
]B >Va^  kV^ ]V|^. ku_ E,

t[ uVzD u t[ sMBVD

>Va^ Wk>uz u > WA _V\

[ k]_ c^ x E_^

V ] k s>D

\okV ]B]uz kBV^ V\

aBV >Va_O \uD >Va x luE^ _V\.

>Vauz _ kE>uz u w_ _V\.

>tV[ >Va^

JV B][ JD cu] VVkV _m 
B[|>B VVkV \Vu|D. \ >VaVzD. ] 
kV,  g, V> g,>V_ >VaD, E\ g, t[V> 
V^ cu] g, kV c]V^, >k_ >Va_OD \uD uV 
m gB >tV[ xB >Va^ gzD.

] kV^

]  kV^ >tV[ VDBt [z k>  >Va\VzD. 
] kV^ VBDA#, ], D, _D, , ]|_, sm, 
]_ko, #mz, \m \uD ~V| gB z]_ m V|[. 
>tV_ ] g^ cu] FB >Vw 3 m 50 glD s>>^ 
c^. ]BVs[  u\]l_ >tV[ A 30 >T>D gzD. >tV_ 
c^ ~V| >, s> \uD gB> g[ suz Aum. 
VBDA# >tV[ \V[ [ w|m. VBDA#, ], 
~V| \Vk^ >Va_ JD \VW VV>V]uz xB  
[. k z] "">tV[  ^>Vz''  z|m. 
 "">tV[  >D'' [w|m.
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|  g^

V[ | cu]l_ >tV| V[VVkm > km.  ""VEAD |'' 
[m >[ >M>[\, >D \uD  VDB \]A gBkuV_ cD xkmD 
B|m. >tV[ g| | cu] >Vw 1,200 \ [^ gzD. 
VEAD, g, zDVD, D, VBDA#, \m \uD ]_ko 
gBk >tV[ xB |  \BVzD.  V\V>A][ E z]_ 
Bu | m^ cu] FB|[.

>V_ >M|D >Va^

]BVs_, >V_ >M|D >Va_ >tV| 60%  cu]BD V^, 
>V_ g^ \uD >V_ cV^ cu]l_ 38% D m. 
k \uD > u^ V, gD \uD kVBDV _ 
uV >V_ >M|D >Va^ \m^. cu] FB >V_ 
\uD >V_ V> V^ (>V_ g^, ^ \uD >V_ V^) 
u\]l_ 37% A[ k x>[\ \Vk\V szm. sB_ \uD 
>Va_ gVFE  WkD  (CSIR)  \]B >V_ gVFE WkD \uD gBkD 
(CLRI),  [l_ \m^m.

V> >VaD

>tV_  V> >Va^ \m^.  \VkD V>A]_ >tw 
 Wk\V >tV| F]>V^ \uD  V> WkD (TNPL) \m^.  m 
F]>V^,  V>D \uD >B[|D V>D gBku cu] F[m. 
1979 gD g| gD >VaD g|z 245 D \ [ V>D 
cu] FD ][ um.

>tV| F]>V^ \uD V> WkD cs_ ][> g_ 
[VzD. kV DA \uD \aom kBV V> 
E> >m[ cu] F[.

VEAD \Vk]K^ AVm, kVMV, ^VBD, \] k, 
VBDA#, c|\, >VD, WV \uD [\V>s  gB 
\VW]_ c^ \u V> gVzD.

E\ >VaD

E\ >VaD VV>V \> WlKD cu] \uD Os[ >Vm 
kE m km^m. ]BV tB E\ cu] FD V|_ 



�

AslB_

[V\, 181 t_oB[ [^ kV] cu][ c_ Vkm > 
kzD VVD c^m. >tV[ xB E\ cu]BV_, >tV| 
E\ wxD (TANCEM) [V c^m.  B \uD gzD gB 
_ E\ cu] g^ Bz[. gz]_ c^ _V 
E\  zD, s>V]_ c^ u[ zwVF z gB \VW][ 
\u zVzD.  E\,kV E\ \uD V_tBV E\ gB 
>tV[ xB >MBV E\ cu] WkVzD.

sV^

1.  ] kV^ u EzA k.

2.  V|kD V> >VauV^ u sk?

3.  >tV[ >VauV^ zm | k.


