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FOREWORD.

. : itten a certain amount of
Pykara General Report was wrl . progress
| ! j  has bSelgf?n glaee Y The construction of the Glen Morgan Project has been sanctioned,
and contracts awarded, the latest quotations for machinery and equipment have

/

Virvdunagar 3 Virodunagar éj/ Viradunagar. d;/ | L ved from the Power Securities Corporation and it has also been possible

oen recelut a preliminary survey of the Ghat section of the muin transmission

-] bo carr ‘Oe report on the electrification of the South Indian Railway by their

;, lme.‘ sing Engineers, Messrs. Robert White & Partners, has recently been issued

‘C"bommends the electrification of certain sections of the Railway.

FF With this information available the methods of developing the Pykara Catch-

ment have been revised, and all estimates checked again.

As a result, revised estimates for Scheme* (a) have been prepared, and two

Pykara. Pykara. more Schemes (¢) and (d) have been drawn up as alternative developments.

O ootacamund CFO dotacamund. In order that the progress of the studies of the Pykara Development may be

h ~ gvailablein a continuous form it is proposed not to change the last Edition of

O Tiry, Me&upa/&fwm ; %arts I, 1I and IIT of the Pykara General Report, but to show the results of -
- ppur. P L Tiruppur gucceeding studies by the compilation of a supplementary report which is now

Y Coimbatore c;m botore ( gubmitted for the consideration of Government.

" .+  Scheme (a)—(Fevision).—It should be noted that to be absolutely up to
b \ é " date it is necessary constantly to revise the designsand estimates of such projects
O Pollachi. O Poltach: ~ g8 Pykara, so long as no construction work has been sanctioned.

O" ) ¢ Capital Empenditufe.ijFor the power plant, transmis.ssion line and sub-stations,

Anamala;3 the major items in the es@mates are machinery and equipment, the prices of which

. vary quite {requently. Firms rarely give close quotations, Whlch‘ are good for

1L " mowe than three months. Hence estimates must tend to vary. Civil Engineer-

SCHEME ‘D’ . ing works are differont. Rates for labour and the material used, are not usually

EFERENGE . - nt fluctuations.
" Sub]%(;tg;ysl{)(;ho(f}oiﬁgesb to note thab, after several lmgl_lths- of detailed surveys,
careful estimating and designing, the totallcﬁig lvléi.‘ll t“;ﬁ lftere% for the first
T st K.Line.Single - s,j#tage development of scheme (a) i€ s, 24) B0 ok B miroductory Report,
) KV.Line ;9, ¥ completed in November 1927, gave a total of Ius. 8.

erode| _ Sections of Railway El;ct"f""z' Power Demand.—The recent examination of the load possibilities in the

Nilgiris' indicates that the original estimates of power demand in this district

O Main Power House. | should be exceeded after the first year or 80.
O  Sub-station. Additions have been made lafely to the installed horse power in Coimbatore,

; dingly.
o balare. - and the load forecast has been increased accor .
X \,\‘*‘0”"1"' are . No allowance was made in the original report for agricultural load, but re-
cent experience in the Nilgiris and Mysore tends to show that a certain amount

/;D Pollachi ShoTaner  \ " of this load can eagily be obtained in the Coimbatore District, and near the

Y Pollachi . t
Anamala® o projjcted 11 K. V. and 22 K. V. lines.
. ﬁnamalaip T

SGHEME ¢”
m

18I vyEAR 3% YEAR.

MEHupalcyam. =

Anamalajs

HO.KV.Line. Double cireuit
66 K.V.Line. ”
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. in this Supplement as bei i —
P : he following nom enclature has been a‘.iovted - i 28 vory oonvenient !
Q s’l:;heme o e Pykara Hydro-Electric Development is the one Lased on Programme (a) of the South

] : i ilway eleotrification.
Indian g:};::{y Soheme:(ll;()mand (@) are the ones based on Programmes (b) and (d) respectively of the S8outh Indian:

. ification. . s .
Rulwagczl:l:‘:’(c) however assumes no msin line railway electrification.
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In view of the above, a ver
as approximating the requirements of the agriculturists
slowly in succeeding years,

The figures for "Madura

. necessary staff' was not available

Suppose, however, that the capacity of the mechanical hopge power installed in
these districts has also 1ncreased in the last two years,

Power Rates,—The average rates for power have been decreased in the later
years in order that the consumer may receive power at gl

. times just above cost.
These rates, however, could easily be increased withouyt affecting the progress of
electrical development to any marked extent. The revenge in later years could

hence be safely increased ifit, wag considered that the return on the investment
in the tenth year was not sufficiently attractive. :

Operating Egpenses and  Deprectation,—The revision has resulted in the.
operating expenses being slightly increased during the first, fow years of operatiou,

while the depreciation fund hag also been increased tq allow for the larger
capital expenditure. '

3 . . | }
Financial Results—T) ry marked differonce in the ﬁnanclt}:;
results.

Attention is again directed to the instructiong
cent for interest during construetion, which iy not
actually charged to Projects, but renders the
attractive, _ . {

Im order to give an ideq of the results under actual conditions, financial’
statements have boen prepared with 53 Per cent rate of interest which was the:
rate fixed by the local Government for

at the outset, increasing

icts remain the same, as the
Y. It is reasonable to

1ere 18 not a ve

schemes, as submitted, le:g'

1927-28 oy Irrigation and other Capital
Outlay. ,
Statements with ¢ Per cent interest, rate 5 required by rules have also been |
prepared.

It may b mentioned that the South Indjan Railway allow only 475 per cent on.y
construction capital in gl] electrificat]

: bmitted abf
: on jects which are being su
present to the Railway Board, projects whic
Estimates,—T

he_ revised estimate
for Scheme (a) are

given in Sectiop 1
Rs. 32075 lakhs against

11 temen
S together with the new finaucial z;i:‘ o
. The capital cost in the tenth y ’

: . Thisweil
: € Previous fioure of Rs: 29644 lakhs. - 22 Vol
compare with Rs. 835°38 lakhg g rt

» pecent repoft o
. g1ven in Megssrs. Merz & ?artﬁ]er:enléh year again
‘this schqme. The financia] return is now %75 per cent 1o the te
the previous figure of 9'43 per cent,

f Messrs. Mers §& Partnerg’
and operating expen

The initig) capit

] expenditure, depreciation !
a

figures for capit ¢ return is 7°54 per cent.

ses are substituted, the equivalen
al commitments are as follows —

o Credits. Net oatlay.
Gross outlay. RS. RS.
RS. ; * 9,82,220
First year of construetion . 21,35,000 11,562,780 55,38,000
Second year of construction...  55,38,000 1,08,50,000
Third year of construction . 1,08,50,000 1,77,000% 84,59,300
Fourth year of construction ...  86,36,300 ’) S—
9 275;300 13,29,780 ‘2,08,29,520

———
PRS-

This scheme is noy recommended for sanction by Government, It hog beer

-examined carefully by this Department, and Messrs. Merz & Paytners, Consulting
Engineers to the Railway Board, have also_studied it and given their genera)
approval. The railway demand on which it is based hag eévery chance of
‘materializing singe Messrs. Robert White & Partners deﬁmtely recommenc

——————

* Expenditure incurred on the Glen Morgan Project. + Credits for construction plant and building materia]g,

y modest demand of 150 K. W. has been assumed

\ .

of Government to allow si; }Il)q & ,
only higher than that which # |

. if the

<’,

3

E . . . r ]

; i if ti kara
't Wl{;h conhdei?r{igbrtant that no more delay must take place if the Pyka
t is, however,

A ial sucoess. truction
flopment is to be a commercia ase the cost of constt g
] . itend to 1ncre . .
:i A}fllrther postp];m: Hll::st ;:\17{)3?;,}1316 for development, and electrification in
o the power marke : bout. . . :
o A mlz)re difficult and costly to b-rm%riance is that of the Mills in Coimba-
gl Theload of the most im‘%edlat?et{n Ft);o believe for some time that a start
: . up
tor P and the owners h_awe c}?::p electric power to the Dlstuctf. OngarirofoL
"8 to be made to bring of Rs. 5,00,000 put aside for PZS"’ ewery o tallas
lls has had a reselli:’er has stated in its prospectus that ¢ edp{g:;te aotion in
trification, while anothe take Pykara power. Unless some de t on
is being laid out :}? ?eser've of Rs. 5,00,000 will obviously be spen
e

Wn in the near fuhu-r;l,ant for the factory. .Ot,her mills, who wish to modernize
: hdependent power- biedly follow suit. .
. ingtallatiorf, V"flllr':na?;ar th};t unless Government are prepared to sanction
o
Yt would there

f the scheme now, the idea of any hydro-electric development
no

stractio itely dropped for some time. _
glllleth(:snarea shouzdusggginf]i%g GIGIE) Ii\/.[organ Project is under way, certain plant,
A5 the constr

i d constraction staff are
o he nucleus of an experience 1
bulld_mg?; :’rll)% rt,:;;t convenient, and result. in an appremablte ecg%cl)lmgé
yole. kIt mli;c:ad uninterruptedly by the sanction of the constructi
work can p E ot .
b » the Pykara Project. hich the Railway demand plays in
a schpme for y he important part whic ay d *
: c]"aﬂ V;GW’ hOtW ei‘;elﬁa(;f f)::n cit))nsidered prudent to examine the effect on the
the qyvelopment, ible contingencies. ‘
seheme of certain pfsl?)l;r(t}gers 51 their recent report on the Pykara schemt(a1i ]130
Messrs. Merz:(ii while giving general approval to it and ggco?n;et; . t%
the Railvg';("lyt.an;a to, the sab-station equipmﬁnt do not lglv? l&l;g's rlsn II{?B ;gt White
in 0 wi ds the proposals o - b A
certain '‘aCdl 1h' h they will adopt towards p 3 Tt is
1¢ y i i f the South Indian Railway.
the attitudo W certain sections o h .
tid Partners tot et%ﬁggglf‘;re being examined, but a decision on the matter by the
anderstood tha nnot be expected for some months to cor{!ﬁ’- ot bo advisable %o
Railway Board can for reasons mentioned already it will not TRabe o
At the same tlmff{,‘ a development. In the circumstances it Wgst ec ol o
farther postpgne‘ }?yn:;osslble for the Railway Board to come to and to pr
. 1o
anticipate all decis

; The decisions can be— . o
for them in the deSI'gns. “LZS been recommended by the Consulting E‘qglxl_eelis
(1) to electrlfﬁ V_Vl};;;y viz. the Tr’ichinoﬁ)dy-Madlggn:ef)?on’ Dindigul-
South Indian Ral L _Mettupalayam sec s
%)octl};?lur and Erode—i]?fod anurl;rbhozﬁt:ur Bra de—Ii)O danur-Shoranur-Mettupalayam
(%) to  electrify on

i or . 0 Li all.
Sectl‘_)ns(é) not to electrify any main line at

; Modifications of scheme ‘a)
( i the first contingency-. _

Schermo (alz %rct)):’lltd:: chj:ll'leme () for the second col{i{nget{lcy s andheﬁe sgi:;angg
have been WO de These are so designed that the ll‘;ra:n:;1 ml%l : {om ]s3coard  la) to
() for thehbhlrw;ill be easy and can be eff]ect('alf‘il,mwh ;gllraufic :Vloiv]?gr Board decision

. em W1 4 il ! | , b
'ewl}:szvgfl,twithout los: ;),f ::,rﬁ:m%r(zl;‘gzr;t is not considered good policy to reduce
ﬁeen kepb the sae ¥ take care of immediate needs.

. to . |
the capecl¥ m(:::l}" volving Railway electrification programme (b) may be taken
1n
Scheme (

scheme (d). o idered,
as Buperseded by 8¢ iefly, this scheme contemplates, what maylgse c?l?i?g::i%n’ ‘
Scheme (c)'_—Bmf d‘za’velopmeub, without limiting the GO_?P further oxtene
" minimum ngram;,n?;:nb whenever the load demand may justify
tehr

g a1 1 } d-
of the Pykara 5:4 line railway electrification is assume
sions, No ma

1-A
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It allows for the distribution of power in the Nilgiris, and the Coimbat
area, including also Mettupalayam, Pollachi, Tiruppur, and 3 small block
railway load, which may be either the electrification of the N ilgiris Railway
the Podanur shops with the pumping and lighting load at all stations near tl(;:
projected lines, or both. A certain amount of agricultural load is algo expecfl

The details of the scheme are given in Section 2.

The design of the hydraulic works, except for details, is the same ag :
previous schemes.

However the design of the works from the forebay down has been modifi(
to meet the requirements of the scheme as now presented. 8

The penstocks, for instance, are smaller, but additional ones may be adq
later to suit the load demand. Similarly the size and number of the generatiy
units have been red aced, but the pnésibility of increasing the capacity of t} g
power house in general has been taken into account. For the present provig/ f2°
has been made for 2—5,000 K. W units with a third unit to be added in the ¢
year of operation. The three unitg may be installed in the first year, if degip
without affecting the financial results ty any marked degree.

The voltage of the transmission lines to Coimbatore has been fixed at 66,4000

yo] ts, but the clearances on all the towers and sub-station structures will permit
Increase to 110 K. V. whenever required. T

The general design and lay-out of the present scheme follows very clo’ ely

those already described as (a) and (b), and Parts I, II, and IIT of
Report should be referred to for further technical details.’ of the Gen eral

The results show that the Pykara Catchment ma

The initial net capital commitmentg are only Ras. 1,08,60
spent approximately as follows :— ’

Gross outlay, Credits, Net outlay
Rs. RS, RS;
First year of construction o 19,50,000 11,52,780 * 7,97,220 °
Second year of construction .. 27,80,000 o 27.80,000
Third year of construction 60,50,000 60.50,000
Fourth year of construction o 18,94 840 1,6‘2.;000 + 12j32:840

—_—
————— e

1,21,74 840 13,14,780 1,08,60,060

—— e

The work is expected to be completed in two and ahalf years, from the
completion of the Glen Morgan Project provided that the Schems is sanctioned
by April 1929 ’ .

_ With thig capital expenditure in mind, a brief visit to the Nilgiris and
Coimbatore shouylq convince any business man that, irrespective of finaneia]
statements and load forecasts, it ‘would be well nigh impossible for such a modegt
hydro-electric development prove a “white elephant’” to the Government,
always provided that reasonable efficiency and energy were shown in the
Aconstrucmon_ andloperation of the pfoperty-

In passing, it might be gtated that if the capacity of the hydraulic works
were reduced, 4 power house was erected at the end of the steepest part of the

penstock profileg giving g head of about 2,000 feet, and the transmigsjop line -

structures were designed for 66 K.V. only, the estimates coulq have b
; .V. een
decreased by about 3¢ lakhs. Such a design cannot be recommendeq as it limits
the capacity Of_ the ultimate development of the catchment to g point much
below its potential Possibilitieg,
Scheme (d).—Another

modificatioy h led s i Ay
showing how the slestri i 2001 cation of scheme () calle cheme (d) is outlined

on of Shora,nur-Erode-Podanur-Mehtupala,yam section

e
™
Ezxpenditure inonrred on the Glen Morgan Project, % Credits for construction Plant and boilding materiq)y,

ed. |

)

f South Indian Railway may be allowed for. The designs have been so
%mill? up that this scheme Zouldyeasily be evolved out of schemes () and (e).
tails are given in section 3.
The g‘(}a:m hydrailic workesc are just the same as for scheme (c) a?i alsoththe
penstock. The power house units are, however, bigger an(}il oorresp 1? nd to those
in scheme (a). T'hree 7,500 K.W. units are provided for the prizext. 110 KV
The voltage of the transmissions l_me to Cmmbatorevf.vo_u ; de ; dd'if o
and the distribution of power will be as 1n scheme (c), bu&; véll%'mc (18, In agdution
supply to Erode and Shoranur. Eventll?‘uy Cochin an a,_lctutHn?y co;net m
and the load demand would then possibly warrant the installation of two
additional generatin g sets. )
The initial net capital expenditure
and it would be spent as follows :——

for this Scheme will be Rs. 1,65,17,130

Gross, - Credits. Net outiay.
RS. RS, RS.

, - notion 20,900,000 11,52,780% 937,220
Fixst year of Con  traction 37,82000 .. 37,82,000
Second yo F construction ... 97,50,000 97,50,000
A year of construction ... 2224910 1,77,000 +  20.47.910

(o]

1,78,46,910 13,29,780  1,65,17,130

;4 7¢A net return of 6:46 per cent is expected at the end of the tenth year of
jperation.
Either of the schemes (¢) or (d) have the following advantages : —

(a) The system will be a very compact one, ensuring a very reliable
electric power service. The stability of the system is mmproved and the
regulation problem is simplified. .

(b) 1t will be easier to train an operating staff and there will be less
liability of mistakes during the first few years of operation than would be the
case on a more complicated system. The confidence of the public can "therefore
be more easily secured. 3

(¢) Efforts can tlllen be concentrated on a development east and west
which is more natural than towards south which is best taken up by another
project, probably in the neighbourhood of the Palnis.

Two or three projects in this region should be investigated. If it is found
that a feasible water-power development is possible in the Palni Hills or Periyar,
the Madura and Trichinopoly districts may be electrified independently of
Pykara. At a later stage a tie line would be constructed between the two
systems and a most flexible and reliable transmission system would result.
Practically every town would have an alternative power supply.

1 of the report of the C ltine

developments.——From a perusal o P Lt onsulting
Engifgigeto ihe %outh Indian Railway already referred to, it is noted that a
study of the electrification of the Erode-Jalarpet section of the railway would
probably show attractive results. It would therefore not be unreasonable to

-assume that the electrification of this section might be undertaken at some future

date. With the electrification of this section assured, the minimum amount of
load necessary at Madras in order to economically justify the extension of the
transmission Tlines to that port, could be reduced and no difficulty should
be experienced in obtaining the required amount. In fact as soon ag the main
Pykara Scheme ig actually under construction an attempt will be made to secure

‘the guarantee of sufficient load in Madras to warrant the construction of the

transmission line, . ) .
This step would involve the installation of at least one large generating unit

:in the main Pykara power house and a possible increase in the main voltage to

132 K.V. In order to ensure a continuity of supply, it may be necessary to make

* Bxpenditure incurred on the Glen Morgan Projects Credit for construction plant and building materials,
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arrangements to rent or acquirg ¢ i : . .
Such %la Zi]c(:rtl‘s ifrt;(ill?ispl;]ay' \tvarrant; the construction of “ development” stations.
of special design and nsnls » whero fousiblo, of a small hydro-eloctric development
create a demaad fo;“ o\\(:elr(')mf)?llma“‘y constructod, to develop the local load and
be extended to the p 'Wti()]:;] 1 (sigch..t.lme a8 the main transmission system would
arrived, the smaller SIt)E(ltiOIl o 1111813'”0‘0. Onoe the main transmission lines had
ing unit and used as a standvgouf ) flther bo reconstructed with one large generat-
or the plant and machiner y ii(il( emergeney plant, also for voltage regulation,
possibly develop into %uchy cotu L be ‘hsn_l&llﬂegl and used clsewhere.  Mettur may
out if another could be o t'abls. ation and investigations are now in progress to find
The Pykarg ¢ stablished nearer to Madras, in the Javadi Hills.
y ransmission system wouald then extend from Calicut and

Cochin o ~
sontions. n the West Coast to Madras on the east, with emergency plants for most

Strucﬂ% fmrfwna;lzse~1. Government are recommended to approve of the con-
page 3 (}3 Sclleme L(.0‘) n the immediate future for the reasons mentioned on
soh A this sfep they will not have committed themselves to {his

eme only, but will be free to modify it to suit osher conditions as they may

arise. The initial capital expenditure *is Rs. 219-82 lakhs. The return t 1s 875
per cent.

2. The hydraulic works being the same forall schemes, construct; k
. struction wor
can proceed forthwith and nearly a year will elapse before it ’will
order the machinery. be necessary to
During this period the Railway Board and their Consulting Enoi |
be able to decide upon the details of the future electrification pﬁ.f::;‘ﬁgleers efhould
of the South Indian Railway. gramme, it anys

3. If the Railway Board adopt the recommendat; .
Engineers to the South Indian Railway and electrify prg‘?r'(;lrlsmzf( t)heJf Ct(ilnsultmig{
on scheme’(a) can be undertaken and there will haye beoen no Ioe: (;f ltlilr‘neer o

4. If the Railway Board decide not to i ;
be taken up without difficulty, but once thisigﬁz;if ?sn{;f,i?,tt?ll’tscahq?g(c) ca]ll;
appear to be possible to take on any railway load exce t at ar: ellllﬁ : :1 rOiS Ii%or'
power. The additional load would necessitate an incrgase in th 1?1?: E;'ol AR
a consequent extra investment in new equipment © i

The initial capital expenditure * ig Rs 126-13 lakhs and the returnt 633
per cent. '

5. If the Railway Board wish t ifv ‘the Erode-Podanur-Sh
nur-Mettupalalyem hne, scheme (d) Wic]>l eﬁg“{;ﬁ;n ap and the machixfgfy
et?rrefspond:}?g W}ll_ be ordered. There will be no hitch whatever in taking this.
; op I}'lom “hie original sanction for scheme (). The initial capital expenditure

or scheme (d) is Rs. 176-70 lakhs and the retarn t is 6:46 per cent.

6. With the restrict, , —
e od schemes (¢) and (d), the Madura and Trichinope]
qlstrlctts are n_Ot so easily developed fr<\)n)1 Pyka-ra,. and in order that thege fa{)irly
;Illl‘?e(;iazzio 1;n::lusstrm,l areas may soon be electrified it is recommended bhai

g‘ 10 M X . . . . . .
immediately, I a suitable project in the Palni Hills or Periyar be ordered

If this leads to g, foag; 0

X sible development, Madura and Trichinopoly districts.

can h:.ve povgei independently of Pykara. Two power systems WilF t{leiisﬁzmg
operation and before long a tie hetween them can be effected. The return on ther

investment should be attractive and a most reliable and
system will be in operatiop

stable transmission
7. The above recommendations should enable an immediate advance to be-

made and yet offer full faeiyie; ificati ; .
cies that may arise. acilities for modification to  suit all possible contingen-

e ——————

* Tnolusive of expenditure o X T ——
+ Return in the tenth year © Glen Morgan Project. .

of : Sl
paragraph 360 of the Madras Pubjig m:ﬁ:‘%ﬁp‘;‘:;&i t"%};‘;‘;l

invested inoluding arrears of simple intﬂl'elb—vido-
L]

/

8. A comparative statement of Capital Expenditure, gross Revenue and

Net return for the three schemes (a), (¢) and (d)is given in Table No. I for easy

reference. Plan No. %—5;6 shows the system lay-out for the different schemes with

7

the sections of milwa,ys' olectrified. .

TasLe No. 1_——(Jompat'ative statement givipg capital expenditure, gross
revenue and net financial return.

Scheme (@), Scheme (c). Scheme {d),

Capital Exzpenditure—

First year .. . Rs. 2,19,82,300 1,20,12,840 1,76,69,910

Tenth year ... .., 8,20,75,200 1,32,97,350 1,98,37,450
Gross Revenue— 888 3 38.160

Ti Rs. 8,85, ’ MO, 7,85,830

Tgf;ohy;:;r ; L, 40,40,490 14,92,260 20,43,660

Net financial return at 8757 6:33% 6467

the end of ten years.

9. If the cost of construction is met by a series of loans, and it is assumed
s the'ix-ncluswe cost of the mecessary capital averages 53 per cent per annum,
a he interest payments are met when due, the annual budget would have

\ t‘ t
also thade for the following approximate charges :—

m‘hprOVI
e — 3cheme (a). Scheme (¢). Scheme (d).

BS. RS. RS.
First year of construction 78,610 72,870 77,540
Second | do. 3,04,420 2,12,580 2,564,250
Third do. 8,34,360 4,96,110 7,01,280
Fourth (part only) 5,95,530 1,68,600 2,39,820
First year of operation ... 7,89,172 5,71,010 4,78,770
Second do. 5,84,522 4,79 030 3,831,850
"Chird do. 3,96,302 3,24,000 2,25,010
t ourth do. 2,63,500 2,21,050 40,850
Fifth do. 1,28,010 1,27,350 Surplus,
Sixth do. Surplus. 15,700 Do.
Seventh do. . vo. Surplus. Do.
Eighth do. . To. Do. Do.
Ninth do. Do. Do, Do.
Tenth do. . Do. Do. Do.

L

roductive and permanent nature of the works, and the

h would accrue to the districts served by hydro-electric

power, it would appear that the Government by sancsioning the construction of
H .

: burden on the fi £ th
¢ t would not be placing any great > finances of the
%r%s,li)gggg;.l)rﬁecfact it mght be possnble to start the construction of another

«+ project at the same time. .
10. As mentioned in Part IIT of the General Report, the question of the

Ruilway Board contributing 2 proportion of the capital cost of the project has

been seriousl sidered in the past. ) '
I*I“;%l:s che):gi;eering point of view such dual interests may probably lead to

.complications and delays in the work, and further, Government may have to
divide the profits of the enterprise. _ o

Tt will be far better to treat the Railway Board as a privileged consumer,
Provided that they render the construction of schemes (a) or (d) possible by
.agreeing to one of the clectrification programmes at an early date. If, on the
other hand, Government are obliged to proceed with scheme (¢) and the railways
decide to electrify after the scheme has been constructed, the ordinary commer-
ff, corresponding to their demand for power, should apply.

Considering the P
-economical benefit whic

-cial tari

December 1928. H. G. HOWARD.
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First year—Electrificati R
Railway shops of 'I?Scl}?ilil Oot) | 'the Trichinopoly-Madura, Section and

Fifth year—Electy;

Eighth year—Electrification of the Section.

yam and the Nilgiri Section. firode-Podanur, Shoranur-Mettupalai-

Th i8]
© revision of the scheme consists princip

power demand forecast and the estim ally in bringing up to date the

1ven in Part IT. . ates of capital expenditure and revenue
5 L. The outlines and designs of th}f)e schemge?'e:nain the same a8

before. As ment; i

equipment receivé?ini?ri;l t,'-t}?e Foreword the latest quotations for machinery and

rates for hydranlic works : e Power Sec_urlties Corporation, the actual contract
S 1n the Glen MOI‘gan Project, construction and the results

of the transmiss; ;
mission lin , . .
necessary. 6 survey recently completed made such a revision

Drawin No. P66
0, =22
g 71 Shows the lay-out of scheme as it progresses.

Coimbatore and the total is now 7,240 against 6,200

1ven 1 i
glven in previoug reports hased on 1927 figures. The load and revenue forecast

has been i
modi : e , _
fied accordingly and is given in Table No, 2. For convenience an

abstract ig given in Table No. 8 below.

TasLe No. 8.
—Demand at the distributing end, revenue estimate, and return per unit.
Scheme (a).

. Power Demang qug
nstalled horse power af o

A

Year of operation. Demand K. W. Digij%hthed rfvs ;irg:tﬁgm Average retur
- ibulk supply. | per K.W.H.sol
i RS. .
Seomnd Geoy | 23008000 | ggsses | oels
Thivg 11'960 29.240,400 11,46,628 0628
Fourth 13°300 87,112,000 14,98,118 0648
Fifth 15740 43,879,400 | 17,91,060 0653
Sixth 16550 57,544,000 | 22,44,010 0623 ~
Seventh 17’69 63,107,650 | 24,86,030 0631
Eighth 09’ 0 70,382,100 | 27,81,680 0'634
Ninth ,220 94,622,300 85,35,240 0'598
Teonth 23,340 100,843,900 | 87,54,350 0'596
24,770 109,793,780 | 40,40,490 0-590
B.—Power house load details.
Scheme (a).
Year of operation, Demand K.W. | Generated K.W.H, . (i‘éeg‘gv; Load factor
_\_,
o 7,040 25,563,000 2,930 PR O
Third 10,090 32,489,000 3,710 a7
Fourth 18,700 41,236,000 4,710 34,
Sixth 17,990 63,938,000 7,300 40
Seventh 18,940 70,120,000 8,000 49
Eighth 20,220 78,202,000 8,930 44
Ninth , 25,380 105,186,000 12,000 47
Tenth oo 26,610 112,049,000 | 12800 48
o 28,280 121,993,000 18,940 49

Taste No. 2.
SuMMARY oF PowER DEMAND.
Scheme (a).

P
Tt ol

£, =2 &
- -—-dmu:
d:’,q_‘h-—'m
o Bn % ad.2
23dro0.k
g8 2.2
Bl a— - Rl
C.n C B & 2
OHadEdizy
- M TS DO

vision ...
diversity factor

diversity factor

di
Power House,

Average load, X.W,

v

19. Demand on P.H. diversity factor

115
10. Dindigal and Palni ...
11. Trichinopoly ...
Madura
1-08.

1-15.
18, Total, system load ...

8. Total, Coimbatore
9. Demand on S.§.
13. Total, Industrial
14. Railways
15. Workshops
16. Total, Madura divieion
17. Demand on S.3.

12.
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Total generation, K.W.H. ...

Average load factor, ;;er cent
Peak load, K.W,

Estimated Revenune, Rs.

20
21
22
23
24,

87°5

y generator bus to H T. substations 90 per cent,

¥ factor generator to H.T., substations 1°24,

peak

Overall average load efficienc,
Diversit
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It will be noticed that in the revenue estimates the average rates for the
larger blocks of power have again been decreased. Recent experience has led to
the belief that, if the rates are made a little more attractive than before, it would
facilitate and speed up the electrification of the distriets under review,

As noted before, a small allowance has been added for agricultural 1oad, but
the figures given are mercly nominal and should easily be exceeded, provided
that proper attention is devoted to _]or'ul. building of this class,

The load prospeets in the Nilgiris at present are very favourable, and it is
expected to commence distributing power to Ootacamund, Coonoor, and certain
'Tea Hstates by July 1929 from the (len Morgan Projoct. [or this veason the
demand allowed for the main scheme, corresponds to the third year’s figures of
the original load forecast. |

The demand figures for Madura and Trichinopoly distvicts remain as before,

The Railway demand and the expected revenue are actual figures taken from
the latest report of the Consulting Knginecrs to the South Indian Railways, but
do not include the lichting and pumping installations at the more important
stations, nor the electrification of the Erode shops.

A small demand for power can be oxpected in the neighbourhood of Shoranur
and Palghat, and has been included in the forecast,

Plan No. EF?'—ZI}A; gives the demand on the Power Station and the. installed

capacity. .

The rates for power which have been assumed are, except for slight modifi-
cations, similar to those given in the General Report and are repeated for
reference :—

Industrial, 11,000 volt.

Maximum
demand rate Unit rate
per K.V.A,  per K. W.H.

per annum,
KS. ANNA.
Demand—

75— 99 K.W. 60 plus 070
100- 499 e 60 0760
500~ 909 e 60 0080

1,000-2,999 w60 L 040
3,000-4,999 60 0ss
5,000 K.W. and above 60 , 030
Railways, 66 K.V.
Combined Demand——
Up to 4,000 K.V.A. .. 75 plus 025
4,000 to 8,000 .. 7%, 020
Above 8,000 e e 75, 0175

It is assumed that g1] extengions to the distribution system will be constructed
by the licensee or customer, or financed independently.

It will be necessary to establish a Mill Conversion Fund. This has already
been discussed in Papt II1, vide page 9.

The approximate capital cost of conversion for this scheme is given below :—

R3.
L?‘St year of construction ... ... 5700 lakhs.
First Yyear of operation v 2080,
Second year of operation ... v 1004,
Total e 8.54’ ”

This expenditure will e , . talments
extending over an agreed period ;g?e\gsed by annual or monthly ins

Hydrology.—The section on the h tch-
J drol f the Pyk nd other cate
lents in Part T of the report hag loeeny chegfgdf’but iheyr:srl?lt: of this year’s.

SCHEME. “A” \d
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1
3
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S
j D
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a,
§
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2 3
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3 3
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'-3 20,000 'E
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i &
L"; ﬁazimu}n demand at Power Hpuse. K
. R g
E g
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————— - ===
80 10,000
2 I e A I SR STSeee .
_____ -
e imts DVséribol ed_
Y S E—— .
]
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crief Engineer- “
P.22A
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Vandyke., Survey Office, Madras, }
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¢, as recorded to date do not indicate any need to modify
d and the conclusions arrived at on this subject.

g, it has not been found necessary
flume, and the upper and lower

rainfalls and gauging
the theories already advance _

Hydraulic Works.—Except for a few detail
to modify the designs of the diversion dam,

bunds. ) )
The design of the lower bund was studied again carefully.

The cost of the core-wall is a high proportion of the cost of the finished dam,
and a study was made to ascertain if this wall could be avoided altogether or

alternatively, redesigned to cost less. . .

The material to be used in the constraction of the dam is good. The

upstream part wiil contain a percentage of clay, and will be nearly impervious. A

suitable cut off trench might have reduced the percolation through the founda-
ould have resulted.

tions, and a stable structure undoubtedly w
ant factor is seepage, and no earth dam can be

However the most import :
At full head an appreciable logs of water could

considered entirely impervious. )
occur through such a dam, although, probably mnot sufficient to endanger the

structure,.
The loss of water i

of power.
Tt is quite reasonable to agsume, for a well constructed earthen dam of this

height and without a core-wall, a loss of 2 cusecs continuously at a full head and
yot the stability of the structure would not be endangered provided that it were

properly drained.

But a continuous loss of 2 cusecs, with a head of 3,050 feet at the power
house, means a loss of over 500-horse power, which is a formidable item. It has
also to be borne in mind that the forebay is one of the most important parts of
the hydraulic lay-out, and any accident to either bund would completely dislocate
the power service. ‘

It was finally concluded that a core-wall was essential for the following
reasons :—

The seepage could be reduced to a minimum, leaks prevented, and a better
bond made with the natural ground at the flanks.

The outlet works would be carried through the dam with greater safety.

Animals would be prevented from burrowing through the structure.

It would ensure a safe stable structure.

The design of the core-wall was again studied, and it was proposed to use
sheet steel piling in ordqr to reduce the cost. Experience has shown however
that, apart from the question of durability, such piling is liable to pull apart and
become bent in the process of driving. Suck a defect might result in leaks and
even piping. It was therefore decided to adhere to the original idea of a concrete

core-wall. ) L

The capacity of the flume remains the same, although it is more than is
actually needed to meet the requirements of the first few yoars.

The arrangements provided for taking care of both negative and positive

n modified, in order to allow a lower draw down

surges in the penstocks have bee i L 0 0
in the forebay. With the new elovations 588 millions can now be utilized

instead of 535 millions as originally allowed.

The design for the surge tank is only tentative. The final design will be
undertaken when the actual velocities in the penstock have been settled and the
characteristics and governing of the impulse wheels are known,

The pipe line and valves are similar to those proposed for the other schemes.

The estimate for the hydraulic works are given in Table No. 4.

Penstocks.—The estimates for penstocks kave been raised slightly as a result
of recent quotations. The designs remain as.before. It may be of interest to
add that these designs were submitted some time ago to Messrs. Balfour, Beatty
& Co., London, for comments ; certain Swiss hydraulic Engineers and high pressure
‘1ders were also consulted. They have recently expressed agreement

penstock bul L e X
with the design both from an hydraulic point of view and economical cost.

n high head developments means an appreciable loss
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Tiprg No, 4.~E3timaﬁe for

hydrauig workg,
Secheme ().
Yoar of operating,

T

Aftor 104y,
Land anq p
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on my; . e - |
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Finm, " “ . . " 1,30,00p
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Scheme (a). o
11,
I
ight!
Stage of development. Fifth Fighth
N First .
. 87,50
Year of operation, l 30,000
22,500
R8s,
Instalied capacity X, W. RS,
RB.
24,183,000
. e > 1)00)000
Incline Railways S n 28’000 95,330
Time 0L 282000 o oo 1,80,670
i o 19 ,82, 80, ’
$:11£r§:(:fnd manlfolrc;‘lors ) 5)40)808 1:59’740 ggagég
Turbines and §°‘;eciterﬂ .. 2’101580 20,800 30,000
Generators an c:ntrol gear 1’26)800 80,000 57,800
L. geor ont dfeeders .. 1,41,0 57,800 67,800
ki -1 jes an . ete. ... 74 900 0 ’
Auxllla'rl. . repair ShOpJ 3, > 67}80 19 000
G, e T e e | e |5
H.T. gear ... 83,0 6.24,140
nsformers 4.140 245
g;zdool‘ structure ... £9,62,700 6,24,
Sub-total .. 31210
31,210 50,000
2,48,100 50,000 5,000
) ies 5 per cent ... 2,00,000 25,000 %5,
Contlngeggn plants and tools 1,00,000 7,830,850
Construc 30,350 2
Hemporary e Sub-total 55,10,800 "
ub-
1,60,000 ’
11,84,000 ’ - 50
8... ’ ey 8,90:8
ineering and general expense @4—% 8,90,350
Enginee ' %
TPotal ..
: ission lines,
cost per mile of transm
. age Cos
6.—Aver
aBLE No. a).
T Scheme ( Cost of }ine
Present Span. Conductor. per mile,
Length, voltage.
Seotion. . A.0.8 R, R:; w00
R.V. 9 Y
MILES. 1,050 87,102 41,300
o 1050 e 88,700
. . g; 1 1,050 +3//-¢1>32 } 0
kara-M?‘tupalal-y a'}',I,;,tore 96 110 do. } 81,90
1. Py tn almya,m-o.olm ) e 1,050 do.
2. g;‘:bitore-nindlgn] . 9 86 7144 . 25,000
3, 750
Do. 59 } 66 23,100
4, o 96 N 7/118
e T2 oo | -
crmalme S -LE L ’
, Co . e
7 P{ngl$- Bran(l;,hli:xes—'s’.“gle Ciro
. ; o
8. 11 K.V. Bran
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Line drop.
(19

Per cent,

(13)

Efficiency.

\

Cowmmercial
Toad @ 11
K.V.
(12)

a1

K.V.

Per cent regulation.

Railway
load @ 66

18 19

(10)

/ Dindigul.

Power factor.

poly.
*)

/ Trichino-

Dindigual.
8

K.V.A.

Taste No. 8—cont.
Scheme (a).
Trichino-
poly.
)]

(6)

Dindigul.

Line amperes.

Effect of transformers not included (except for column 12).
poly.

Trichino-

/

(4)

ELECTRICAL CHARACTERISTICS OF TRANSMISSION LINES-—cont.

Dindigul.

Line volts.

Trichino-
poly.
(3)

|

(d) Characteristics of single circuit from Dindigul to Trichinopoly for various loads at P.F.=09 lag.

(2)

Dindigul.

|

Kilowatts.

1

Trichinopoly.
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254 ; s = MECHANICAL CHARACTERISTICS OF TRANSMISSION LINES.
g e
ko .
— :’; : A.— Conductors, Ground Wires and Insulators. -+
| A g oMo
Moo 5 — 2 c.\]n =] .
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o
[
B C D
;} - Type of tower. A . E F
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235 | 2 2 | 23388 .
e Py .z “ 52 u;fﬁ-,;g-z— L. Hoight of & Ft. 7 75 69 6y 54 54
regreXi-¥ ] o 2 = COHOH - Height of tower pee SRy
Q S = 2. Weight of each tower (approxi- .- 7,000 11,000 6,000 7,600 2.76 4
5 > mate) " . 25 2:5 25 25 Yo, ,260
< 1 8. Faoctor of safet e 6/ X 25 ¢ 25
— <] & y 87/°102 37/‘]02 { /186 6/ 186 "
2 Fg & § ’ 4. Conductor {six) ... .. / 5/s + 7/;0G2 + 7/062 } 7144 7/144
S:rs | D v B Srens 5. Ground cable (one) ... - 3/8 / /1 5/16 5/16 5/16
= © 6. Number of oonductors assume
:‘3 broken on one side Two Threo Two Three Oue Three
— 7. Total number of conductors and
" ground cable assumed broken ... Two 50 Seve;oo Two 5° Thrg‘(’) One Three
onN® o #, Maximum horizontal angle o o ° 5° 30*
285 %ﬂ < :§ <3 % 9. Do.  vertical angle ... 20° 40 20 30° 20° 80°
a0 & 3 : -?:";'o" 10. Ultimate strength of conduoctor
A - and ground cable—-
& Oonductor ... .. .. DLb.| 152381 15288 7,387 7,387 4,886 4,886
% I Grounc cable e » 11,500 11,500 8,100 8,100 8,100 8,100
g FEE SN 11, Maximom working tension—
= Conductor R i’:;oo 6,100 1 ® 8,700 3,700 | 2,450 2,450
% g Ground cable .. » ,6(0 4,600 4,050 4,050 4,050 4,050
,E =
= § §§ = =) § § § » Note.-—When oconductor is broken iiensxon will be reduced by 25 per cent for tangent towers,
o ) S 3-a
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Tasre No, 9—cont.

MEoHANICAL CHARAOTERISTIOS oF TRANSMISSION LiNgs—cont,

C.— Tower loadings.

Structures must he able to withstand the following stresses without distortion or injury :—

Type of towers,

|
Case, \ TR B
| A R C ’ D . E F
|
LB. . LR. LB,
Case A.—~Individual  cuble e ' LB, LB,
supports—
Bimultaneous stresses on !
any one insalator sup-
port—
1) Aoflongitudinal atross 6,100 9,000 3,700 | 6,000 2,500 4,000
€)) Aofsbress up or down 6,100 6,100 ’ 3,700 ‘r 3,700 2,500 2,500
On the ground cable sup- ‘
port— |
@) A Jongitudinal stross 000 8,000 [ 6,000 6,000 4,000 4,000
O i
2 A fstress up or down 6,100 6,100 | 8,700 8,700 2,600 2,500
o
Cage B.—Cc¢mbination loads—
Simuoltaneously the stresses
equivalent to——b of con- | T ; Th o
1) (a) Number ©| W0 onone| 8ix conduc- | Two on one | Three  on | One 1o
M (@ ductors broken, side. Lors) and | side. one side, “ P T(l;;zesideou
the ground j !
At tical | cable. 20
b a  vertical ! 20° 40° ° o Y o
®) angle of ' “ 80 20 30
|
t & hori | . . .
or (¢) Aangsie ! forlzonta] | 5 40 5 ,‘ 30° . 5 30°
i
(d) With wing pres- 18 1b. 18 1b 15 i
sure on cables ] \ 51 J 15 1b. 15 Ib. 15 To.
per square foot ‘ ‘
on 2/3rds pro. | ’
jected area, J
|
2) Wind i - i
@ tower P;ZBPSUI‘S ua‘i’; 2?; lb on JJ 25 1b. on 25 1b, on|25 1b. on|26 1b. on|25 b, on
foot 4 WICe bho | twice fhe| one anda| one anda| one and a | one anda
. projected Irojected half timoes | half times | half times | half times
area  of | yrey of | the pro-| the pro-| the pro-| the pro.
one face, one face. jeoted area; jected areal jeoted area| jected areq
of one| of one | of one | of one
face. face. face, face,
(8) Dend load of struc.
ture.
Cage C.—Combination load—
Shilar to ¢ .
conduo:orsaseb?ok}::t With 1006 top | Three con-|Ome  top|Two top | Ground Two top
*shown 88 | conduetor ductors on | conduetor conductors| cable, conductors
‘ andgronnd] one side| andground andground and ground
cable, only. cable, cable, cuble,
Case D.—Combination load—
Similar to case B but with
conductors broken 18,! Four  top
shown. conductors
and ground
Case E.—Integral load — cable.
Tower to be able to with.
stand a load ooncentrated Boro BorCorD| BorC BorC BorC Bor O
at the centre of the strye.
ture at the elevation of the
middle orossarm, equiva.
lent to a combination of
the atresses evumerated in
case sghown whichever ig
the most severe,

Y
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Sub-stations.—In their comments on the Pykara General Report, Messrs. Merz
& Partners recommended the installatioq of .addit.ional high tension .oil .CII'Clllt
breakers. Modern practice tends to the simplification of the control equipment
of a high tension transformer installation, aud the_ lay-out shown in the General
Report is considered suitable for the purpose in view. |

Messrs. Merz & Partners also remark that the arrangements for voltage
regulation are hardly adequate, but do not advance any reasons for the conclusions
arrived at, nor the methods which they would recommend. They are probably
referring to a later period When the Iu}es ‘become more heavily loaded, rather
than to the first few years when the load is light.

This subject was apalysed very carefully when the General Report was
prepared, and has been studied again. Voltages for the raore 1mportant sections
of the transmission lines, takeﬁ_ msdependently, and for certain assumed load

iti Table No. 8. ) _
condg;g-nlsozgerse};?ﬁv;igz the transformers in the railway sub-stations were in-
cluded in previous calculations as more nearly representing normal operating

condllt;otr}llsé present studies the effect of these transformers has been neglected, in

. 1] results may be cousidered more conservative,

.ordelIbtggzz?c? also be not);('i that the exciter voltage regulating system will be
capable of adjustment to give a higher voltage on the station bus at peak loads,
and a lower at light loads. . ‘

The general conclusions arrived at are not different from thoge Previously
submitted. _

Provided that synchronous motor-generators sets ave installed in the railway
sub-stations and the power factor is kept around unity, the joltage at peak
and average loads should not vary beyond the agreed tolerance of 5 per cent for
the first few years.

As an additional aid to good regulation, tap changing under load was
advocated in the General Report for the 110/66 K. V. transformers.

At zero or very light loads, sections of the main transmission lines wonlg
be cut out. This may be considered as the general practice adopted on similap
gystems elsewh.erfa. I . . .

" Similarly it is very unlikely that an experienced operating engineer would
attempt to start up Pykara with the whole transmission system connected, even
i6it was equipped with costly static reactors or rotating reactive machinery.

If the station lost its load or became automatically disconnected from the
gystem, contingencies(;vﬁich unld only occur at rare intervals, the network could

o or lly energized by sections.
bo glf}d;;?op};r ope%ating regulations are drawn up and the staff suitably trained
the consequent interruptifns hf,o tgngltztganeven at the farthest end of the system,

tively short duration. .

Shoul\%}? enOftiszstrjre loyad conditions can be definitely determined, further
studies oef the currents and voltages ab different pouil\ts of the system will be
made and the comments on regulation by Messrs. Merz & Partners carefully
keptél?oxrzlﬁg"cuit analyses are also to be prepared, and the specifications for
transformers and circuit breakers will be based on these ﬁpal results.. .

However, in order to provide for any additional equipment, which might be
considered necessary at the last moment contingent allowances have been included
in the sub-station estimatos for the first and fourth years.  The revised estimate

isgiven in Table No. 10.



Tasie No. 10.—Sub-station Estimate.
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* Oontingent allowance to meet any suggestions that may be made by the Consulting Engincers to the Railway Board,
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Finano1ar.

Capital Ezpenditure —The estimated amounts of capital needed annually for
the works both during the construction and the operation periods are given in
Table No. 11.

Simple interest on the capital outlay during the construction period has been
allowed to accumulate and is shown in the finaneja] tables "\‘05 18 and 14 as
arrears of interest for the construc}’zion Eeriod. These arrears ;vil‘l.
wiped out by revenue receipts in the subsequent years of “ati -
SiOI:I for th}(’a abatement of land revenue fpr the rightogi?l:::lon' Nq'pé'oz 1
transmission lines is considered necessary since the land vvherey :gg&ue (l)g
always be rented for cultivation. ¢ cou

gradually be

TasLe No. 11.—Annual Capital Expenditure,
Scheme (a).

Power plant

. Transmiesi

Year and Period. H%?::lgsl.l ° Pen:’::) lj:ks. raE?z:ss.ﬂlon Sub-stations. Total

RS, RS. IR, RS.
Construction period— Rs.

. (First 7,30,000 65,000 7 90
First.-- 3 Second ...  9,30,000 3,00,000 65,000 50,000 13:;!5:800
Second { First ... 6,90,000 7,00,000 93,000 50,000 ] 5:38)080

Second ...  6.50,000  25,00,000 7,00,000 150,000 407000 08
Thicq, § First .. 6,00,000  20,00,000  16,00,000 6,50,000 48501000
S USecond .. 4,00,000 9,00,000  38,00,000 9,00,000 6000000
Fourth. First 3,233,000 294,800 25,21,500 4,87.000 36,36)300
Sub-total 43,833,000  66,94,800  88,44500  22,87,000 ;};1550“0'
Deduct salvage
auxiliary  plant
and construction
equipment —1,77,000 —1,77.000
Sub-total 41,56,000 6694800  88.44,500  22,87,000 2,10,.82.800
Operation period—
First . 2,05,000 2,05,000
Second ... 17,783,000 o 1,09,000 18,82,000
Third ... o 1‘;8;,900 15,34,900  30,02'800
Fourth ... 8,90,350 7,400 3,75,000 20,62,750
Fifth
Sixth :
Seventh 8,90,350  16,16,500 4,33,500  29,40,350
Eighth ... :
Ninth
Tenth c
Subtotal ..  59.20.000 8475500 1,27.26300  49.44,400 8,20,75,200
Future development
including Moyar. 3,79,24,800
Total 7,00,00,000

Norg—Accumulated simple interest on capital outlay during initial constraction period is at 53 per cent

Rs. 18,183,420, and at 6 per cent Rs. 20,24,290.
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1 Maintenance.—The operation and maintenance expenses have

Operation an
| hown below :—

been allowed as 8

Y ear of aperation, Am(;;;'nt. Year of Operation, Amzlsl'nt.
- ... 4,88,000 Sixth .. 5,60,000
irs . 4,88,000 Seventh , 5,60,000
ol ' .. e 9,00,
Sec ' .. 5,20,000 Eighth 2 . 6,13,000
Third ... . x B 90

5,34.,000 Ninth . 6,20,000
Fourth 5 50 00 ; 29,00
Fifth 5,50,000 Tenth . 6,37,000

De resiation.—The methqd of calculatin‘g the dgpreciation figures and the
meg « lives "’ of the machinery apd equipment are the same ag given in the
aéssx?eral Report. The amounts set aside are as follows 1

Year of Igteresb at Interest at - Year of Interest at Interest at
operation. 53 per cent. 6 per cent. ! operation. 53 per cent, 6 per cent,
RS. RS. ; RS. RS.
Sixth .. 3,94300 3,58,170 Ninth ... 430,470 3,90,380
Seventh e 9,94.300 8,58.170 | Tontl ey s
 hih - 009, o Lenth 0430470 3,90,380
Eight e 430,470 590,880 Twentieth.,  6,80,000 6,00,000

FW{MWCLZ AS'fafe772671iS;~P’lnancial statements have heen prepared for two
rates of interest, one at 555 per cent representing the prevailing rate, and the other
at 6 per cent representing the rate prescribed by Government—vide Tables
Nos, 13 and 14,

Tt will be seen that the initial capital expenditure is Rs, 219- ; risin
to Rs. 320-75 lakhs in the tenth year.p P 82 lakhs mising

With 6 per cent rate, the net return on the actual capital outlay in the tenth
year is 938 per cent and the return at the end of ten years on the
charge ” (which includes arrears of interest) is 8:75 per cent.

The corresponding results with 52 per cent rate are, of conrse more
favourable.

A summary of the results for the tenth and twentiet]
given in Table No. 12 below :

- P. 23 B
Plan No. ==~ has been plotted to show the
revenue, and the cost and revenue received per unit.

sum at

L years of operation is

capital expenditure and the

Minre N 09 __ i .
T'avre No. 12 Summary of financial resuls.

Sclieine ().
From Messrs, Merz &
Partners’ tigures.

53 per cenh _ 6 per cent At 6 per cent
interest rate. interest rate, mterest rate,
Tenth year of operation—
1. Capital outlay ... Lakhs of Rs. 82075 32075 33538
2. Arrears of simple Interest ... » 5:65 23'58 36°00
3. Sum at charge » 326°40 344:33 37138
4. Net revenue ) 29'73 4013 27-98
5. Interest on sum at charge ... ' 1754 2066 99-98
6. Net surplus ... » 12-19 947 570
7. Return on sum at charge ... Per cent 911 875 754
Twentieth year of operation—

L. Capital outlay = = TLakhs of Rs. 700°00 70000

2. Arrears of simple interegt » Nil. Nil.

3. Sum at charga N 70000 700°00

4. Net revenue ... . 8150 82'30

5. Interest on sum at charge ... . 3763 4200

6. Net surplus .. ., 4887 4030

7. Return on sum at charge ... Per cent 11:64 11°76

8. Acoumulated surplus = Takh of Rs. 310:00%  250°00%

ltem No. 3 — 199
" 4= I(:::):S(Z?vonue less operating expenses and deprociation.

» = ml % 100,
* Tentative estimates only.
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: "'lhls scheme assumes no mam hne Mz}way elecl;mﬁcatmn and i8 deslgnea or
supply of power to the Nilgiris and Coimbators districts. It is, however,
.~ donceived in such a manuer that any poamble railway e]em;mﬁoatwn demand can
U be taken up later by suitable madxﬁcatmns, m’whout m amy way. 1mpa1r1ng thve.
¢ full utilization of the catchwent. e g |

The Power system is shown in Plan N0~ i ‘
Power Demand.—The demand from the Nilgiris and Cmmhat&o le'dmtnots aTD
" the same as those. agsumed for Soheme (@). A summary of the | power dﬂmand and

revenue is given i 9. pf wh '
in Td.bles Nos.

i

wDﬂde‘ at t,’be dlsmbutmcr ‘end, rsvenpe esmmate, and
. ~rétury per unit, R

. Scheme (o).

P oo i " strib  arimiatad Average . 1
ur of opasation. KWt URWE | e W .
SR X .~ CANNA.
e 3,040 534,000 3,38,160 0°828
4,400 9 330,400 4,54,080 0779 =
i 6,120 | 13,550 000 6,41,570 0758 |

L Fourth 6,570 | 15,889,000 | 754060 0759

¢ Fifth 7120 | 18,389,000 | 873300 0760
Sixth 7,500 | 21,056,200 | 9 84,950 0748 i
Seventh we | 0 7,950 ] 23798100 | 11,04.750 0743
Eighth 8,410 | 26934100 | 12.55.9220 0745
Ninth . 9,090 | 29,944 900 13,89,600 0743
Tent! 9,720 | 33,290,900 | . 14,923,260 0717

: Tasre No. 17.-~Power house load details.’

Year of operation. ne""*f‘d' Genoration, Averag load, ’ I""‘d “

; . Ew, K W.H, KW, ' l factor.
T ! , o U emmcens
First 3,200 | 6,879,000 790 94
Sécﬁnd 4‘ 760 Q Kaw 000 -1 190 24,
Third 6,620 | 14,270,000 1,680 | 2
Fourth 7 ';On !D.{Q\»})Oﬂ ‘ 1,91(; | Coun

"'Fif’(h 7,710 & .460,000 :: 210 a9
&.xth 8;} 1y rm 16“ 000 o 2="‘ ! 31
SLVQD’ h 8}600 uO 050 00“ 2 8()0 ’\;(:
Elghth e 9 OC)U 28,35G,000 3,240 a6
" Ninth 9,830 | 31,520,000 3,600 87
Tenth e x‘v1,,'_0,510 35,040,000 4,000 a8

i A aman mllway load of l()O K Wf- fn the first yeal‘ rising to 900 KW, from
: _ the §fth year can be expected from the electrification of a SP(‘tmn of the Nilgims™
- Railways or me Podanur workshops, gnd has been taken in *u account. There

should be little difficulty experiopoed in lighting all the puil iway -stations and

electrifying t}se pumplag installations newtr the projected tpansmission lines.

- This would bring in “load of about 300,000 nuis per annum, but has not been
" ncluded incthe esiimate as being & B tile uncertain, R

The ‘W”*’ﬂ“urfﬂ load assumed 13 the same as for Schems (2).
Plan Ne. f’_ i 18 plotted to show graphically the power demu,nd an d station
installed capac «ty
4-A
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UMMARY OF POWER DEMAND-—coOnt,

Scheme (¢).

TasrLe No. 15.—S

: ' 2

30 . - : 31
3 ‘J Power Rates.—The rates for power are also identical with those for scheme ().
B A Mill Conversion Fund on the lines recommended on page 9 of Part I1I of the
c ; . pag : .
= [ ‘General Report will be necessary for this scheme also. The approximate capital
P .cost of conversion is given below :—
’ - =z RS.
@ - Last year of construction ... ... 230 lakhs.
& E First year of operation .. I
= g2= Second year of operation e 077 )
AT Total ... 417
oL _ The expenditure will be recovered by instalments extending over an agreed
E— period of years.
o5 = . -~ :
RELD v H_?/d’rology and Hydraulic Works.—The section on the hydrology. of the
T Pykara and other catchments in Part I of the report has been checked, and the
g results of this year’s rainfalls aud gaugings as recorded to date do not indicate
: any need to modify the theories already advanced and conclusions arrived at on
5 this subject.
£ The original working table of the Glen Morgan Reservoir wag based on a
= : . 1,
s | 90 per cent yoar for the Pykara River. Table No. 18 has been prepared based
2 P - B S ' inimum year, and is given below.
=0 F = £ il 2z on the mt ? . :
: 5. £l i¥ : P18 ] . 1t will be seen that a maximum continuous draw off for the minimum year
= ¥ : i R > . . . )
" R 2 H L] e is 29°5 cusecs corresponding to 5,900 K.W.
— =) i The power requirements up to the tenth year for scheme (¢) are only 4,000
M g K.W. so that the forebay should always be full. A second reservoir in addition
— ~ . .
R f to Clen Morgan will not be required.
A . .
=27 i : The remarks under Hydraulic Works under scheme (a) on page 13 will apply
- 7= . - M . - .
d 5, to this scheme as well. The estimate for Hydraulic Works is given in Table
3 = g
g 25 No. 19.
g oz
2 % : : .
4 TasLe No. 18.—Working table for the Glen Morgan Reservoir.
§§§ :‘;-—w (Pykara minimum and Glen Morgan minimum year.)
o - 5 S
2 D — _é’:z Million cubic feet.
= g = z S T
= =& = =8 . = .
o 7. .S - —_— . @  od -
a | 4sE & Sl E ] s 12l s ] £ |8
S P §F 3 2 3 = - = S 2 g ]
dl o 8 5 = o) ] 2 [ o - ) 13
T ¢g Sl | 2B 2 5|2 5|2 5 3
Rrwwm iy - = = - = 15 < % S =z &
= T T
_mm g -
T, 8 1. Pykara flow in mini- | 7! 71 9 07 (186 292 [212 |81l 89 1195 | 1,260 |o83
s 24 mum year. ’
& ;;’g 2. Forebay opening |12 '8 |120°8 | 556 | 97 2062 [350'% 13708 | 6698 |147'8 {2588 | 1,324°8 341-8
. 2 balance and supply
£ %% from  the Pykara
PN 38 river  doring  the
< e
o S= month. . . - & i ] ?~ s . .
—_— 3. Replenishment _ from | Nil. | Nil. 239 | Nil. | Nil. | Nil. | Nil, } Nil. [ Nil. | Nil. Nil. Nil.
.9 Glen Morgan Reser.
: Z¥E voir. } . 14 0 o " ) .
,'5 ; . 4 Bvaporation ... . oY 08 04| 04 13 o 6 06 10 10 10
ER 2 5. Draw off for power | 7.1 | 740 | 7oL | 764 ) 791} 70 790 | 191 784 191 | 764 | 799
3 o3y 'S L 980 cusecs .
5 £RE = 6. Fo : . . . i 202 | 588 | 58'8 | 588 [ 588 | 588 | 588 8| s8
% 8 M o b;?ah:ge closing | + '8 460 ) N (Surplus in all the months) ‘ 58 588
3@% Glen Morgay, Reservoir. |
T Glen Morgan fow | Nat | 16| Ni | 33| 80104 123| 820 68 116 61| 16
) minimum ear,
I EsS ’ g HES IR 2. Draw off for ater-| 03| 03| 03| 08| 03 03 03] 03| 03| o3 03 03
O supply.
: : § 3. Evaporation (8 0'8 04 03 04 03 04 o5 05 08 08 08
SRR ,_f . 4, Draw off for power inte | Nil Nil. 235 | Nil. | Nil, | Nil. | Nil Nit, Nil, | Nul, Nil. Nil.
£ ‘g ‘ Forebay.
Y A B I A I = . :2 oo, 5. Accumulation or defiei. |—1°1 05 |—248| 27 23] 108 | 11¢ T 60| 105 50 05
g 5 8 R g @ ency during  the
E Pririi: 8§ EE W 4| wontb. dof | sag | 25 P N IR
2 o MS o % 8. Storage at the end of | 4'9\ 254 1 08| 35| H#81) 166 | 260 | 260/ 280 260 26'0 | 260
¢ AL e & ;; ’ the month. {8urplus in all the months)
§x K B3 EMI
o= © ] . .
38 5 i gk & g2 . Effective capacity to F.R.L. of Forebay Reservoir = 588 mill. e.ft.
35 £ g-ﬂ R | §§ Do. Glen Morgan =260 ,,
ke -d = Al
o s CERE ‘



32

TasLe No. 19.—Estimate for hydraulic works.

Scheme (7).

Year of operation, 1st. After 10th, when needed,
Stage. L IL IIr, v,
RS. RS, RS. s,
Land and Preliminary work . e . 3,00.00) : e .
Dams and Reservoirs—
Glen Morgan ! . 3,04 050 - ) o
M- korti . . . . 10,%0,000 ..
Porthimund . » 8,90,000 .
Sandy Nalla o .o . 20,01, 000
Pykara : . - 29,50,000
Main Diversion Dam ... 1,114,009 .
Fiome . . 1,300,000 .o
Glen Morgan Flume ... . . 41,00 -
Auxiliary Flume . oo . 3,000 - .o
Forebay—
Upper Band ... ... . » U 7500
Lower Band el . 3,609,000
Bpillway e ee 4 e 20,000 oee
Headworks 2.88,000 E
Auxiliary Forebay . . 1-,000
Permanent Buildings and Services .. 3,40,000 6,000 8.0010
" Roads and Bridges ... .. . 3,92.000 1,283,000 76,000
" Water Supply 22000 s ves v
" Tools and Equipment - 35,000
" Light, Power and Telephone l.ines .. 85 000 30,000 2300
Contingencies, 5 per cent . 1,27,000 62,000 49,800
Sub-total ... 26,65,000 13,01,000 10,45,800 .
Temporary Construction —Plant and tools ... 2,080,000 70,600 63,000 »
Auxiiiary Power installation ... es 2.55,000 .
Lines and Transformers e . . 55,000 25,000 22,000 w
Camps . . 2,20,00) 57,900 £2,000 .
General Expense " | 7,49,000 3,20,000 2,580,000
_ —
42,37,000 | 17,73,000 14,562,800
Deduct--Salvage--Auziliary Plant and Construction
Equipment. —1,62,000 +
—_— —— — e | —— e —
Neteost 1 40750 | 1773000 | 1462800 | 49.50.000

Perstocks—Owing to the high cost of the penstocks and the large proportio:
which it forms of the total Investment, it has been considered necessary to de
them for the actual load demand estimated for the first ten years, No diffi
will be experienced in adding to the number of penstocks, whenever .neo"’t th
After studving the subject in the usual manver, and taking into acconni‘ 3
average probable load factor of the plant, cost of storagze, and annual ﬁxfe( .dtu
operating charges, penstocks allowing a comparatively h_xgl,rh veIOCIt}; O,A wxer
were again decided upon. Two penstocks have been pI'O\'II(,H)d, each) of capacity
40 cusecs, with diameters varying from 30” at the top to 21" at the Power House
giving veloeities of 8 feer pep‘second in the larger section ani 17 foet per second
in the smaller. Thege figures correspond to a normal low! of 10,000 h.p. per
line. Tle penstocks will serve for the initial stages of either of the schemes
(¢) or (d) ; in the former case four (one spare) 5,000 K.W. units could ultimately
be connected up, and in the latter case three (onc spare)--7,500 K. W. units.

Poirer Houge Building.—This will be a steel structure with masonry wails; 4
steol window frames and doors will be used. The type of building on W}}lc!l ;
estimates are based is shown on the front page of this report, and a prehml(, y

. . . . P. 53 ‘
design is given in plan No. T .

Other details are as given in Part IT of the General Report. .
Power House Plant.—In order to reduce the number of high tension crrcuit
breakers, the lay-out of the power plant has been modified from the original

design and is shown in plan No. P‘:_sf A smaller capacity is contemplated. The- .
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GG.XKV. OUT-GOING LIN

T

>y —ScHEME °C"
1 KV BUS. 33
N 66 K.V.BUS. {r"\- L FUTURE

T LT R s e . . .
¥ ::i:: T RANSFORME K. by short circuit K.V.A. will thus be less, which will permit the rupturing ce}pac_lty
b 6000 K.V A. e [ of the low tension breakers to be decreased, and the cost reduced_. Sv_wtchmg
! e o A : operations and synchronizing are better carried out on the low tension side than
[f] 0 i] *""D—*'-—T-—*,,,g‘ > {LK .\ .FEEDERS, on the 1)1gh tension gide as in the larger schemes. For reasons of economy 66
b ' . K.V. air break gang disconnecting switches are advocated for the tran_sforxpers.
N NIy . ‘”‘D““*CTL?——* Only oue high tension bus will be installed; this however may be sectionalized.
e R The low tension voltage will, as before, be 11,000, but the high tension voltage
| g ~ w!ll pnly be 66 K.V. this being high .enough_ for the load to be trgnsmltted, and
r L _ will involve much less costly high tension equipment. Clearances will be such that
R ‘ 1 N , the high tension voltage could be raised to 110 K.V. at any time by merely
T%‘_{\: _ _ A e increasing the insulation. The transformers in the first installation are to be
R 1 nRY wound for 110/66/11 K.V., as it will .probably be found that, when others are
. * soo ®PM. needed, the load demand will warrant increase to 110 K.V. Except where noted

o ) otherwise the power plant and equipment are the same as for scheme (a).
{ml _;_'; ’k £ NEUFRAL BUS: . Table No. 20 shows the equipment during the different stages of development
é ’ : EXC\TER BUS. of thls scheme.
iﬁ@%v TasLE No. 20.—Penstocks and power house equipment.

Scheme (c).

Stage. I 11
e e - ] Year. 2. 3.
HO KV. OUT-GOING LINES.
e, Nez. Installed Capacity K.W. 10,000 15,000
f“i S SCHEME “D. 1. Penstocks—
Number ... 2
Head Gross Feet. 3,090
; Diameter ... Inches. 21 to 80
| Length ... Feet. 9,300
[E r : L \l L 10 K .v.BUs: - AuxiLiARY Bus 11 k.. 9. Turbines—
Number ... 9 1
P+ Size H.P. 7,500 7,500
. Speed .. .. RPM 500 500
i A 3. Alternators— 9
e L5 - Number ... 1
V1o kv, Su E ‘ Size K.W. 5,000 5,000
—‘“D“*‘GE‘_" e Voltage ... K.V. 11 11
L*:‘_ Frequency ...Cycles per second. 50 50
. -—-N—C}———*——G——-——->
v ) 4. Traneformers—
s T— Number ... 2 1
ALT ERrNAYT ’ Size K.V.A 6»‘000 6)000
b e s Voltage ratio K.V. 11/66/110 11/66/110
S0Cvcies)
seemem | Generators.—-It is proposed to mstall two units of 5,000 K.W. (6,000 K.V.A)
1 at the outset, followed by a third in the third year o'f operation and g fourth,
NELTRAL BUS. later when needed. One unit will always be spare. The characteristics of the
f ,F — . _ generators will be similar to those of the 7,500 KW units in scheme (a). The
Auxiiary ExcirerBus. results of recent enquiries seem to indicate that horizontal units at 500 R.P.M.
: will be the most gnitable for the purpose in view.
M-G.SET. T'M‘bt'nes.~Sing]e impulse overhung wheels with a speed of 500 R.P.M.
will probably be specified ; in other respacts they will be ag already described,
The main reason for specifying 500 R.P.M. is the higher efficiency possible—
gome 2 per cent extra—over machines designed for 750 R.P.M.; this is an
important item with high head storage plants. The question of the increased cost
of the unit and the t,r'ansport:aiglon of the heavier pieces have, however, to be
taken into account before arriving at a final decision,
5
CHiEr ENGINEER .
Rererences. | DRAwN By, DEPART u
KR, SF MENT 0 P.52.
Tracen By, |HYDRO-ELECTRIC DEVELOPMENT, MADRAS FA
P.ParAMASIVAN,
Revisions. Guecu_'x:\gv. o PYkKARA H. E. DEVELOPMENT. ScaLE.
A
APproveD By,
5" [POWER HOUSE LAYOUT—SGHEMES CoDlpnrr 2o nre.

‘Reg.- No. 384 /4 Vandyke., Survey Office, Madras. v e
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Transformers.—Will be 8 phase, 6,000 K.V,

A. outdoor units cooled by the
forced eirculution of oil.

The outdoor transformer yard is shown in Plan No. B8

Augiliaries,~The auxiliary equipment and feeders are to be substantially as

desoribed in Part IT of the General Report.

Estimates—The estimate for the power house and penstocks is given in
Table No. 21.

1.
2

Taere No. 21.—Power House Estimate.

Scheme (c).

Stage of Development, L _q__il;f.v—
Year of operasion. m—lr :ml, SR
Instulled Capseity K. W. 10,000 15,000.
KS. Bs.

Penstocks 15,70,600 B .
Incline railways 1,60,000 '80.000
Buildings and tail race 2>60’g08 £0 800
Turbines and governors 1’§0’§80 1.39'800
Generators and exciters 2>;§’400 23)800
L. T. and control gear 1324)600 21300
Auxiliaries and feeders ; ’90°000 20.000
gra%e, Piping, repair shop, ete. 1,55,000 12,770
L gear 1,26,900 64,100
Transformers 50.000 20,000

Outdoor structure 60, >

Sub-total 51,40,500 4,82,570
Contingencies 5 per cent 1,357,000 24,130
Construction plant and tools 1,90,000 50,000
Temporary camps ... 1,17,000 25,000
Sub-total 26,04,500 5,81,700
General Expenses 8,24.000 1,30,500
Total 44,28 500 7,12,200

Transmission Lines.—
Pykara and Coimbatore h
ted for other schemes wa
much idle Investment, in

The general design of the transmission lines bet]:ve?tn
as been modified for scheme (¢)- The design Sudml )
8 found to be toq costly and would have -mVOhe too
view of the limited load requirements in this scheme.

The size of the conductop has been reduced to 6/°208+7/069 A.C8.R.
and tue weight of the stee] towers decreased accordingly.
... The voltage has been
will permit an {nereas
ment would, then, h

fixed at 66 K.V., but the clearances on all structures
eto 110 K.V. when necessary ; the insulation of the equip-
ave to be increased.

The mechanica] characteristics of this line are shown in Table No. 22.

The designs of the 11 K.V. and 22 K.V. braunch and distribution lines are
the same ag described in Part IT of the General Report.

In Plan No. /‘;;msf 18 shown the proposed transmission system.



LA

NI SININININL

0.C.B.

PAVAVAVA

!

AVAVAVAVAN

f 0
\VAVAVAVAVAVAVAVAVAVA

!

NOTE.-

ALL SPACINGS ARE FOR 110.K.N.

SINGLE LINE DIAGRAM OF CONNECTIONS.

66 K.V.OUT~GOING LINES.

SECTION ON AB.

¥ =~
TRANSFORMER. / /

CABLE TRENGHj

OUT-GOING LINE. OUT-GOING LINE
nNet N¢ . 6Q.K.V.BUS.
i ’f :l’
l\
1 o
3
[ 1l A
jLIGHTNING ARRESTOR . ?
|
|
D [] Frov Power House.
z ) 7 £
| mivzawzawe AN EAAW
3 ¥ 0 ' 3 ¥
g Lyt (=
1! ; o v :
#| W ]! '] 1
I " it 1 o
< L
I S Y T I s
NAVAN VAVAVAVAVAVAN, ot I IITS LI IIITITTIIC ‘*f
] ’1 | i
11
] piiinteted b B
TRACK. § i | ;
% SN T
[ H
_-__________1_ _______ l _______ :1.-:'1'
r | [
B S
y ] | .
§ | ! [
) | | | ‘l
B I
< i by
5 é Mg tigm D) ¥
Paminayl Te=0 14 sy 1
2 VAVAVAVAVAVAVAVAVAN 1L | LTI i
Tfﬁﬂs#'ﬂﬂkk- e / \ . LTl s
PLAN.
FROM POWER HWOUSE. )
Reference. Drawn. g 2 DEPARTIVIENT NO PS54
. oF 0 ——
Traced. P.P. HYDRO ELECTRIC DEVELOPMENT, MADRAS. F.2.
ision . ked PR
koo d Revision Ohec e PYKARA H.E. DEVELOPMENT. Scalex 1= 10"
Chief Engineer. fpproved ¢35 1ouT DOOR TRANSFORMER YARD~ SCHEME C'[Date-8-1-28

Reg. No. 384 /2
Copies 50

Vandyke., Survey Office, Madras.
1929.




Tarie No, 23.—-Characteristics of single circuit fr

~

35

. L igssion lines.
TasLe No. 22.— Mechanical characteristics of transmissio

In the Pykara-
Mettupalaiyam

Bection only.

6/-208 +7/°069. A.C.S.R.

Scheme (c).
Pykara-Mettupalaiyam-Coimbatore Section.
r { Eventua
Volte 66 K. V.
OB present 1,050 feet.
Span Normal 95 feet.
Vertical 17
Clearances. {Horizonml g 7
Offset »
Size
[rUltimate strength ... 9,134 1b.
Conductor < Maximum tension 3,6h4 |,
(six). | Do. sag 29°2 feet,
(_Factor of safety 2'5
[Type . Dise.
] Number on strain ... . b
Insulators... ﬁ Do.  suspension ... o 4
| Maximum strength 12,000 1b.
("Size ¢ inch,
Ground wwire | Ultimate strength ... 11,500 1b.
: { Maximum tension .. 4,600 1b.
(one). | Do.  sag 192 feet,
 Factor of safety 25.
Type of tower A
Height of tower 76 feet.

Weight of each tower
Factor of safety ...
Number of conductors
side ..
Total number of conductors
assumed broken.
Maximum horizontal angle
Maximum vertical angle

(approximate)
assumed broken on one

an(i .

6,000. 1b.
2°5.

- . Two.
ground cable

Two.
5°
20°.

For various loads at 0°9 P.F.
Scheme (c).

Effect of Transformers at Coimbatore (except spares) included,

Kilowatts. Linc volts, Live amperes, j K.V.A, Power factor,
oimb,, . o Yoi _ simba. Coi b,|
torefl Pykara, Cot'(:?}:‘ﬂ Pykara, ('0:‘311':?‘ Pykara. O('t]:r'ofi Pykara, ::;e_a IPyka,ra.
-\
i i
0* 65,000 | 66,500 o] 173 0 200 | . 0735
Lig.
LOWO | 1,010 | 66,000 | 66,330 | gma 02| 1,11 | 1,163 09 | 0856
- Lac. \
2,500 | 2523 | g5000 | 67,630 | o243 | o1 2778 | 2,530 0 é‘;i‘)‘;z
5,000 5,140 |1 86,000 | 70,010 486 447 5,566 5,420 Laﬁig OI.‘;fé:;
10,000 | 10640 | 66,000 | 74,910 | 972 | g 1,111 | 11,900 | Lagfg 01‘8“§7'0
[ Rels
f ? | Log. | Leg.
&' .
Power house transformers are moluded in zero load caleulations,
5-a

B
76 feet.

10,000. 1b.

2'5,
Three.
Seven.

40°.
40°,

om Pykara to Coimbatore,

Per

Per cent. ff::
loss.

Regula- |Effici- _

tion. | enoy.
!

0 ..

1'% 19918 | 05
345 | 9906 | 247
70 | 9727 | 6086
146 {9397 | 185
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TasLe No. 24.—Characteristics of single circuit 66 K.V, fp

om Pykara to
Coimbatore. For various loads at 0°9 P.F.

Com: fant sending end, and receiving end voltages.
Scheme (c).
Fifect ¢i transtormers at Ccimbatore (escapt apares) included.

Sending end voltage 70,000,
Receiver do. 86,000,

; Per
Kilowatts, Amperes. K.V.A. Power Factor. Eﬂici::ig;
) ine and
. G -l Con- Genera- Genera- | Recei- Trang.
Load. Ge;::_m Load. T:)(;m de::m- Load. | tor. Load. tor. ver. Kt: V A. former
: ' . of cone (exclud-
denser. ing con.
. . . . . R Joimba- d
Coimba- Coimba.- Coimba- |Coimba Coimba-| |, ) Coim enser
tore, Pykara, tore, Fykara. tore. tore. Pykara. toro. Pykara tore. losses).
oY . 01 8790 - 86 o 4,300 =4,100
(reactive) )
1,000 1,084 972 245 | -2975 1,.11 2,970 08 | 08584 0288 ——3,1.100 940
lag lng, lag. (reuctlvex .
2.500 2,560 213 85 ~178 2,798 3,454 09| 07431 | ¢ 6157 —2,034 i
lag lag. lag. | (reactive) )
5,000 5,140 48'6 447 0 5,550 5,419 09 | 09483 ¢9 0 973
lag lag. lag.
10,000 10,630 972 870 419 11,111 | 10,540 09 0'91986 10 + 4,800 950
lag ug,

® Power house transfoimers are alao included in zero load calculations,

TaBLE No. 25.—Characteristics for variou

8 points on the
System on Zero Load.

With all transformers except spares in Circuit,

Scheme (c).
o Line Line
Station. Voltage. Cm;m P.F, KV.A, KW
Pykara 66,500 173 0735 200 147
lag.
Coimbatore

66,000 0

TasLE No, 26.—Regulation of the 22 K.V. lines.
Scheme (¢).

Coimbatore-Tiruppur Coimbatore-Pollachi Po“"chi'A‘“:m'ﬂ"i
Bection. Section. Section.
Year of operation, d4i
Load in Load in Two Loa " .
K.W.09 |One line| Two K.W. 09 |One line, li:es K.W. 09 |0ne line,
lag, lines, lng. lag.
S
PER CENT,|pER CENT. PER CENT.|PER CENT. PER CERT.
First 233 19 0-95 300 2:0 10 140 08
Second ... 349 29 145 460 31 155 215 05
Third ... .. L, 610 42 21 606 4 205 £90 3{;;
Foprth . .. .. ., 585 48 24 675 465 208 320 onm
Fifth o 668 65| 275 745 504 | 252 340 e
Sixth e e 750 61 305 800 b4 27 870 090
‘ngenth vee 806 66 33 830 58 29 400 094
Eigth 893 78 365 903 61 306 420 a9
Ninth .. T 945 & 385 855 645 323 440 108
Tenth .. .. ., 1.024 84 42 985 665 343 460
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INSTALLATION,

BEFORE \s1 YEAR OF OPERATION.
- AFTER \sx YEAR OF OPERATION.
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I &22K.v. o0.c.B8s. WILL BE N cuBicLEs:

APA
TRANSFORMER o.c.Bs TO BE OF SMALLER CAPACYTY

THAN LINE Q.C.BS-

EsTimAaTeplonp,

LOAD.K.w.
YEAR POLLACHI &
COIMBATORE| TIRUPPUR . ANAMAL ALS-
\ 2193 233 300
5 5140 ©c8 745
10 7230 1024 985.
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Regulation.—The question of the regulation of the Jines has again been
studied carefully. Table No. 23 gives the electrical characteristics of a single
circuit between Pykara and Coimbatore for various loads. Assuming an allow-
able tolerance of +5 per cent in the voltage at the receiver end, it will be seen
that each line has a maximum capacity of around 7,500 K.W. 1In order to
take care of the maximum demand on one circuit it would be necessary to change
the transformer taps at the power-house some time between the fifth  and tenth
years.

Table No. 24 shows the amount of lagging or leading K.V.A., needed to
keep the voltages constant at the power-house and receiver ends, while Table
No. 25 gives the line conditions at zero load.

The estimates have allowed for the installation of a 5,000 K.V A, synch.
ronous condensger in the fifth year, but from the results shown in the above tables
it would appear that such an expenditure would probably not be necessary.

i i .and 22 K.V, branch
Table No. 26 gives the regulation figures for the 11 K.V. an ' bra
lines, :nd indicatesg the necessity of doubling up these circuits after a certain time.

The estimates for the transmission lines are given in Tables Nos. 27 and 28.

TaBrLe No. 27.—Average cost per mile of transmission lines

Scheme (c).
Length | Voltage [ Span Conductor Cost of line
Lection. mile. K.V. feet. A.C8.R, per mile.
RS.

Pykara-Mettupalaiyam 33 66 1,050 |6/-208 + 7/:069 38,400
M);ttupalaiyanll)-Coimbatore 22 66 {1,050 |6/-208 + 7/:069 35,400
11 K.V. Branch line single ... | ... 7,400
Deo. double ... 8,700

22 K.V. Branch line single ... 8,500
Do. double ... 10,000

TapLe No. 28.—Transmission line estimate.

Scheme (c).
Cost,
Section, Miles.
First year, Third year.
RS. RS.
: Pykara—Mettupalaiyam . 22 lg:gg;ggg
ettupalaiyam-Coimbatore ... 1 1:13,10
Y kara-Qotacamund... 04 2, ,100
Coimbatore-Pollachi... .. ,04,000 36,000
Do. Tirappur 29 2,46 500 48,500
Pollachi-Anamalais ... 8 68,000
Contingent gllowance for 22 KV connec-
tion to Nilgiri Railway sub-station 50,000
27,27 600 79,500
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Seb-stations.—The gencral design of the Coimbatore subestation for this

. I’ 549 e . . .
scheme is shown on Plan No. vy 1618 somewhat simpler than those submitted
for the larger schiemos.

Three three-phase 2500 K.V.A. 66 22/11 K.V, transformers are to be

installed at first, and two others addod before tenth year; thero will always be
ono spare unit. If ever the voltage is raised to 110 K. V., the load will umlo’ubt-
edly have developed sufficiently to warrant certain branch lines at 66 K.V,
lience the oviginal transformers and switchgear could be used on the 66 Kp-\g,,'
system, and 110 K.V, equipment, purchased for the sub-station. Plan No. g5
shows the proposed lay-out of the power system.

The estimate provides for a small synchronons condenger installation about

the 5th year, but it is very doubtful if it will be ncedod. 'Table No. 2V gives the
sub-station estimate.

TaBLe No. 29.—Sub-station estimate,

Scheme (¢).

/
Year of operation,
Sub-atation,
First. 8 econd, Third, Fifth. Tenth. Total,
g, RS, RS. RS, RS, RS.

. ‘ 55,040 44,000 55,040 43,400 6,82,320
Coimbatore 484,740 ? ’ —(4,670) | — (4,670())
. 000 * 1,00,00
’lljn‘l\llpp}?r v ]’38:000 * . 80:000
A:nﬁa{ais €0,000 ¥ : " 60’?'88
Mettupalaiyam ... o .. | 57,000 ' 3,00,000 800000

Contingent cost for line vegula- " T e
tion, - N —_—
Total 71,740 55,040 1400 8,65,010 43,400 | 12,79,220
(= 4,670) | (—4870)

Capital Fependiture—The estimated amounts of ¢
the works, both during the construction and

Table No. 30.

Simple interest on the capital outlay during the construction
allowed to accumulate and is shown in the financial Table
arrears ol interest for the construction period.
wiped out by revenue receipts in the subsequent y

No provision for the abatement of land r
for transmission lines is considered necessar

* Contingent costs.

FINANCIAL,

always be rented for cultivation.

Operation and Maintenance—Th
been allowed as follows:—_

Year of operation, Amount Year of operation. Amount

RS, RB.
First 2,62,000 | Sixth 2,88,000
Second 2,62,000 Seventh 2,88,000
Third 2,72.000 Kighth 3,02,000
Fourth 272,000 Ninth 8,02,000
Fifth 2,88,000 Tenth 3,02,000

apital needed annually for
the operation periods, are gived %

period has been
s Nos. 32 and 83 38
These arrears will gradually be
ears of operation. )
evenue for the right of way acquired
y since the land where arable could

® operation and aintenance expenses have
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T'ABLE

BN

No. 30.—Annual

capital expenditure.

Scheme (¢).

Power \ .
. Hydraulic U'ransmisgion . .
Year and period. h House and - Sub-station. Total.
porio works. Penstocks Lines.
Construction persod. Rs, BS. BS. RS. BS.
. Pirst half ... 7,00,000 65,000 7,653,000
First ... {s;’:ud“}m]f 9.00,000 2,00,000 65,000 20,000 | 11,85,000
Pirst half . 6,90,000 4,50,000 70,000 20,000 12,30,000
Socond ... { girat hall .- 610000 | 700,000 | 200,000 40.000 | 15,50,000
. First half 6,00,000 | 16,50,000 | 500,000 2,00,000 | 29 50,000
Third ... { Sovond half o 400,000 | 12,01°,000 | 12,00,600 3,00,000 |  81,00,000
Fourth .. First quarter es 3,37,000 2,28,500 6,27,600 2,01,740 13,94,84u
Sub-total 4’2137’000 44”28'500 27!277600 7181;740 ],21,74,840
i d
Deduct—Salvage oconstruction plaut  ar _ N .
equipment 1,62,000 “ - 1,‘32,00(L
Sub-total 1,20,12,840
Operation period,
Pirat . 55040 55,010
Second e e 7,12,2°0 79,500 44,000 8,435,790
Third
Fourth 8,35,010 3,355,040
Fifth
Bixth . .
Beventh .
Eighth . ;
Ninth .. " 38,730 48,730
Tenth
Total 4075000 | 51,40,700 | 28,07,100 | 12,74,550 | 1,82,97,350
Accumulated simple interest at 5§ per cent on the capital outlay during the initial construction period is
Rs. 9.45,260.

Accumulated simple interest at 6 por ceat on the capital outlay during the initial construction period is

Rs, 10,55,170.

Depreciativn.—The method of calculating the depreciation figures and the
assumed lives of the machinery and equipment are the same as given in the

General Report.

Year of operation,

At 5} per cent
simple interest.

The amounts Set aside are as follows ;: —

At 6

per cent

simple interest.

ks, RS.
Sixth year 1,61,830 1,47,020
Seventh , 1,61,830 1,47 020
Eighth 1,61,830 1.47,020
Ninth 1,62,730 1,47 810
Tenth 1,62,730 1,47 810

Financial Statements.—Financizl statements have been prepared for two rates

of interest, one at 5i per ceni representing
at 6 per cent representing the rate presc

Nos, 82 and 38.

the prevailing rate,
ribed by Government—vide Tables

and the other

It will be seen that the initial capital expenditure is Rs. 120°13 lakhs rising
to Rs. 18297 lakhs in the tenth year.

With ?he 6 per cent rate, the net return on the actual capital outlay in the
tenth year is 7-83 per cent and the return at the end of ten years on the “sum at
charge” (in which is included the arrears of interest) is 6:33 per cent.

" The corresponding results with 5% per cent rate are, of course, more
favourable.

A summary of the results for the tenth year of operation i3 given in

Table 31.
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Tasrr No. 31.—Summary of financial results.

Scheme (c).

5§ per cent 6 per cent
interese interost
rate, rate.
LAKHS OF RS.  LAKHS OF RS.
Tenth year of operation—

1. Capital outlay 13297 132:97
2. Arrears of simple interest 2300 8149
3. Sum at charge 15597 16446
4. Net revenue . 10°28 10-42
5. Interest on sum at charge 838 987
6. Net surplus 1:90 056

PER CENT. PER CENT.
7. Return on gum at charge 659 623

Item 3 =1 4 9

» 4 = Gross revenue legg operating expenses and depreciation.
_ Ttem (4)

» 7= m X 100.
Plan No. ;%2 has been

expenditure and the revenue,
unit,

plotted to show the relationship between capital
and between the cost and the revenue received per
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Scheme (c).

TasLe No. 33..~Giving capital outlay, operating expenses, revenue, surplus, etc.
Interest charged at 6 per cent.

6°33 per cent.

10,42,450
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Capital
outlay up

(

Year of operation.

RS.
. 1,32,97,350
31,489,130

.. 1,64,46480

.
I

G N

f simple intereat

Sum at charge

Capital outlay

Net revenue
Return on sum at charge ...

Arrears o

Teunth year—

® Accumuluted simple interest at 6 per cent on the capital outlay during the initial construction period.

to the year.
(2)
RS.
1,20,12,840
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SECTION 3—SCHEME (4).

This scheme supersedes programme (b) of the General Report. It includes
only such sections of the railway as are most likely to be electrified in the im-
me_dla.te future, and does not contemplate supply of power to the Madura and
'Ilf'lcpl.nopoly districts, The supply area covered is that of scheme (¢), namely, the
Nilgiris and Coimbatore districts, with the addition of the railway load for the
electrification of the Erode—Coimbatere—Shoranur—Mettupalayam and Nilgiri

- P. 56 ,
sections. Plan No. ;"] shows the system lay-out compared with those for

schemes (a) and (¢) The scheme is put forward for th .
Railway Board deciding to electrify the Erode_—shoranuf__%(igzlﬂ
Nilgiri sections of the South Indian Railway. :

Power Demand and Revenue.—These are the same as for scheme (¢) except
for inclusion of the railway electrification demand which is taken from the latest
report of the Consulting Kngineers to the South Indian Railway. A small
demand for power can be expected in the neighbourhood of Shoranur and Palghat,
and has been allowed for in the forecast. Full details regarding power dema.nd,
and revenue are given in Table No. 34 of which, for convenience an abstract is
given in Tables Nos, 35 and 36 below.

. B8l . ..
Plan No. 5 gives the power demand and station installed capacity.

gency of the
palayam and

TasLE No. 35.—Demand at the distributing end, revenue estimate, '
and return per unit.

Scheme (d).
Yegr of operation Demand. Distribated. Estimated Average
W KWoH, Povenne. | g opurm per
Fi ' RS. ANNA.
amb e 5440 | 20596000 | 785,880 0612
Third L 8060 23,450,000 9.09.220 0620
Fourth 9°380 26,758,000 10,65,410 0637
Fifth 0ase | 2L281,600 | 127505610 0641
S (00 | aae20.000 | 13820640 0:615
Sventh .| 100 | alrasoeg | 1o9L1%0 0622
Eighth 11,630 44,986,000 17’87’3?8 0624
Ninth 12,280 48,111,900 19’33"380 0635
Tenth ... 12,900 51,538 500 20,43 660 8:2;(3;
TasLe Nu. 56.—Power house load details.
Year of operation. D eﬁ"v"',‘.]' Ge&‘;‘;ﬁf;{‘.’c- - Aveg%;.load. Load factor
Bt L 6,040 | 22,200,000 2530 | o ae™
Thoad 7,530 25,350,000 2,890 38
o 8960 | 28,940,000 3,300 37
Ff’f‘t’h 10,420 33,810,000 3,860 a7
qf e © 11,470 38,940,000 4 450 29
Sixth 11,900 41,770,000 4770 10
Seventh ... .. . 12,390 45,110,000 5150 42
Bighth .. .. . 12,920 48,640,000 5550 43
Ninth 13,640 52.010.000 5.940 44
Tenth 14,330 55,780,000 6.370 44

A load of about 1,000,000 K.W.H. per annum can be expected for lighting

the railway stations in the area of supply and for electrifyi
. . 7ing the E
but this has not been included in these estimates. eotrifying the firode shops,

6-A
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Scheme (d).

TasrLe No. 34—cont.
SumMMary or Powir DEMAND.

47

A Mill Conversion Fund on the lines recommended on page 9 of Part IIT of

< s| g glsl the General Report will be necessary for this scheme as well. The approximate
i > Fle s . iom 19 ol —
§ # 5 & 8 EI R Oapltall cost of conversion 18 given below .
5 «a - &
>4 ~ .
R e . . 0.
—, g s 4|2 Last year of construction 29 lakhs.
o R, © 1 IR . . .
. 32&% & LI St R ‘ First year of operation 335 "
A sl zzlel 7 e Second year of operation ... .. .. "
w =T Y > —— e
E s £l: ¥ 24 < g2z Total 515
RS I g s 5
© il * —_—
: T AT S R ; :
Mis | BA shESsezsy :‘ Pm o ;] : fri Hydrology and Hydraulic Wor ks.—The general re'ma,rks unde.ar this head in
S snzlelz n slals 0 - bor dealing with Schemes (a) and (c) are also applicable to this scheme,
= s al T LS ® Tinls 5 .
255 ARRESEARISIE B xl, g - 860 l%lils ealing us power demand however rises to 6,370 K.W. by the tenth
g "o o |= ]2 edc%ntlnu:ximgm draw-off of 25 cusecs corresponding to 5,000 K.W. is
- -~ - M‘_—.
g . $3%3233% 3’ ERAE . yelar, aiﬁ lf a mthe hydraulic works as for scheme (¢), then more storage must
g & szdeRzdn o | R tiigd ‘ allowa .3 dr(i):lnthe eighth year. For this purpose in this scheme it would be more
i : T IH be provi el to construct the Porthimund Dam for the second stage, on account of
fog 1. 85 -3 faconomlcfii rst cost, rather than Makurti Dam Whlch was suggested instead ip
| weE IR £y lﬁphl(:nv:ez'a) The estimated rate of development is slower for scheme (d) and the
~ \‘\“\—‘* sone st himund D hovld d :
s = . m sShov 0,
£ § 2ls 39833 | = smaller Porthimund Da X . a :
£ 2 3 . . rsf s
Z EHERIE %z | 8, It should be noted that the Hydraulic WO[? (;il; the first stage of develop-
' R e o . : , an .
L ¥ F & ment are identical for all the .schenll(esf(a),e(ﬁ) mo () Is given in Table No, 37
l a2 | Vitgg ze- The estimate for hydraulic works for sche . 37.
% R < L
R serzesr|e|g 2 slelz . ; v : nlic works.
Exe FresdAn :':-\;: i 215 i : TasLe No. 37.—Estimates for bydranlic
s333223slz| 3 &ls . Scheme (d).
g ssnngsss g S By HE SR E
g RS ;mb F AT > h % AR Q t i
% el A E] il = | ; Year of operation.
M 3
£
fe 5 22238583 = :|§=§| ; ciias | @ —_— L8, Sth, After 10th.
=: et : c>d00& 0> ~ b,cl R El :
|
é' é:‘: g § § l§ §3§;°-.§ 8 _8' é BS. &S. BS. RS,
=t 5 o %" 1" - NG @ S . 3,00,000
S & g s : %Mw“ 2 2 Land and Prelimi';ary Work ... 3,0
[ 2y I | @ 5 - Dams and Reservoirs— 3.04.000 .
S T }3; 2 Glen Morgan ... e 10,80,000 .
- - e T § H Makurti 8,90,000
Bed | kg SRRARED l tri:: | B | Porthimund . .. e e 20,00,000%
. . —— |l m .8 Sandy Nalla ... o 29,50,000%
- SESRRERR I8, S 2 g Pykara . - 1.0 000
aggﬁ: gaool-‘*:h'.‘lﬂ f‘,‘:‘ § Tiii é A g Main Diversion Dam - .: , 1,30,000
- -t 2 Q Flume e Voo e ™ e ) . 4‘1'(_00
f 3 g32zcsggp | I E Glen Morgnn Flume ... 38,000
L | g ERZEEiEs £5s Auiliory Flome o+ o oo
@ % & ERER N - HESERR I “« E3 Forebay— e 76,000
3 © N '1‘ g5 Upper Bund ... .. - e o 3,80,000
e & Lower Bund ... : 20,000
Leg ; B7Egense = 5|3 i E 8pillway .o e 2,88,000
@ 4] P © o . 00
y :“E 5 osoezisos -~ & F HHEN 5 5 Headworks ... e oo . e 18,0 .”6000 6.00)
gl - | " Auxiliary Forebay ... .. .« ) 3,40,000 , 5
S adi nd Services ... . 3.92.000 76,000 1,23,000
a L gsezss3% | 2 g 2|8 o n Permanent Buildings and 3,92,
H E ol 223 g-gég_.. o S £ ‘*'§§?- Do, Roads and ?rldge” - 22,000
Iy 83 E’nmhﬁ RERE] = P M 5399 » . .. vae e _,000 . .
2 ‘o‘“i FRasEEszial” g Rab ©oEEn ng X?::]‘;‘::g’ %Zuipment gg 000 24,000 30,000
. = A A * g = ‘. Do.  Light, Power and Telophone Lines ... 1,27.000 49,800 32,000
B e RE oaranes I l = w T — Contingencies 5 per cent * R ) | —
nfe | REB T N : : Subtotal . 26,65,000 10,458,800 13,01,000
L s2zeesvinlg ¢ ool ——m—mMm — ' B eevel I 63,0 0 70,000
& w § 5 = =} Pt x| S » )
ngﬂéz ﬁ‘ FREERIZIZ S 8 °.'-"3. Pt Temporary Congtruction plant and tools ... ... 3'22,-?,88
- afn PR Auxiliary Power Ingtallation 'y 22 000 25,000
—_— 55,000 y
HESHEE SR e - Lines and Transformers 9,386,000 52,000 §7.000
g y Y Camps ... ., e e e e 7 +9,000 2,80,000 3,20,000
o Crrrrs .. . E B § a : Genersl Expenses our ’ e !
- B Lae P E - ERRE Sub-tofal ... 43.33,000 14,62,200 17,73,000
s EEREI SR8 BB , ;5;5_ iy Deduct—Salvase—Auziliary plant and Construc- } ~1,77,000
g 3 2 = . 3 $ ¢ tion Kquipm " o -
g - 2 A A 5 & IR . , 00
3 < Gitier g 18 iy % ;’éi? » Net cost ... 41,56,000 14,862,200 17,78,000 49,50,0
E 354 & om § Mu3ts
z eiii,8 25 g + 5 1 g H i
- St _Geyb g = it Ao Zsiqgy * Tentative estimates,
E £a,8%58% O BsE B _ Ey %&%sg
4 .Eéhggé 5 % 259 5 3 £2 L
Seiilags & 875 2 & & 2884
Aindddid & g 2 oo g g PEREE
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Penstocks.——The penstocks are the same as those for scheme (¢) and the
discussion relating thereto on page 32 is equally applicable. Two penstocks are
provided, each of capacity 40 cusecs, with diameters varying from 30” at the top

to 21” at the power-house, Three (one spare) 7,500 K.W. units would be con-
nected up to the two penstocks.

Power-house building.—This wil] be a steel structure Yvit_h maéonry. walls;
steel window frames and doors will be used. The type of building on Wh“?h the
estimates are based ig shown on the front page of this report and g3 drawing of

L, - P. 53
the power-house is given in Plan No. ==

For other details, Part II of the General Report may be referred to,

Power-house plant,—The lay-out of the power plant and S;"i‘g’hingp s::.tion is
exactly the same as for scheme () and is shown in Plans Nos. 7.1 80d 5. The
Power-house equipment is given in Table No. 38. A }

i /

TapLe No. 38.—Penstocks and power-house equipment.

) Scheme (d).
Installed capacity K.W. 22,500
1. Penstocks—
Nuriiber . : 2
Head gross Feet 3,090
Diameter Inches, 21 to 30
Length Feet 9,300
2. Turbines—
Number .. 3
Size H.P. 11,000
Speed R.P.M. 500
3. Alternators— -
Number .., ‘ 3
Size . - K.W. 7,500
Voltage ... X.V. 11
Frequency

... Cyecles per second 50
4. Transformerg—

Number . 3
Size K. VA, 8,800 ’
Voltage .. K.V, 11/110 '

Three 7,500 K W, units are to be installed. This wij] involve considerable
excess generating capacity during the first tew years of operation, but the addje
t1onal expenditure for the third unit is not a very heavy item of expense, and ig
considered justified in that it renders the power-house lay-out mo
the point of view of reliability of service. In view ofthe probab

. 'll,.)
y taken up and it becomeg necessary

with the railway demand, g
(¢) may be added—making 4
o . 0 all as against 3 (one spare) 7,500 K.W. proposed
shove, '
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Penstocks.—The penstocks are the sam |

: X . { e as those for scheme (¢) and the

discussion relating thereto on page 32 is equally applicable. Two pe(n?StOOkS are

f;ozvllgedb’ g?("h of C&Iﬁ*c‘ty 40 ,I?“SBCS, with diameters varying from 30” at the top
at the power-houss, Three (oue spar 00 KOt X con-

nected up to the two penstocks. ( pare) 7,500 K.W. units would be

Power-house building.—Thig wi ‘
' p building.—This will bo a stee! structure with masonry walls;
sttzfal window frames and doors will bo used. The type of building on which the
estimates are based is shown on the front page of this report and a drawing of
the power-house is given in Plan No P. 53

. ° N
For other details, Part Il of the General Report may be referred to.

Power-house plant.—The lay-out of the power plant and switching station is
exactly the same as for scheme (a) and is shown in Plans Nos- Lﬁ—:—s and 1%9;. The

power-house equipment is given in Table No. 38. )

Tapie No. 38.—Penstocks and power-house equipment.

Scheme (d).

Installed capacit& KW, 922 500
1. Penstocks—
Nuriber ... 2
Head gross Feet 3,090
Diameter Inches. 21 to 30
Length Feet 9,300
2. Turbines—
Number ... 3
Size ... . HP. 11,000
Speed ... R.P.M. 500
3. Alternators— |
Number .. . 3
Size N K.W. 7,500
Voltage ... K.V. 11
Frequency ... Cycles per second 50

4, Transformers—

Number ... 8
Size K. VA, 8,800
Voltage ... K.v. 11/110

S

TasLe No. 89,— Estimate for penstocks and power house.

Scheme (d).

o | £\

Stage of development. I

Year of operation. 1st,
Ingtallod capacity. 22,500 K. W.
ES.

Pengtocks . . 16,70,000
Incline Railways e 1,60,000
Building and Tail race 3,60,000
Turbines and Governors ... 2,82,000
Governors and Exciters 5,40,800
L. T. Switch gear and control gear 2,10,500
Auxiliaries and feeders 1,26,800
Crane, piping repair shop, etc. 1,41,000
H. T. Gear 3,74,900
Transformers ... 2,02,700
Outdoor Structure 83,000
Sub-total ... 41,51,700

Contingencies 5 per cent ... 2,07,600
Construction plant and tools 2,10,000
Temporary camps . 1,32,000
Sub-total ... 47,01,300

Engineering and general expenses ... 10,70,000
Total ... 57,71,300

SNSRI,

Transmission lines~—The design of the transmission and distribution lines
are the same as for Scheme (a), and the proposed lay-out is shown on Plan
No. %'J;S—. The mechanical characteristics of the transmission line are shown in
Table No. 40 and the estimate is given in Table No. 43.

TapLE No. 43.—Estimate for transmission lines.

Three 7,500 K.W. un; . . oy .
900 K.W. units are to be justalled. This will involve considerable

ex cesls generating capacity during the first few years of operation, but the addie
txonadexpquxt}lre for the third unit is not a very heavy item of expense, and is
cgnm gre:‘ %“S.hﬁed in that it renders the power-house lay-out more attractive from
zioenp:fu;hg t:;ﬁ:m‘?f reliability of gervice. In view ofthe probable gradual exten:
X : : . . " -

iy . ssion gygtem it will not be feasible to reduce the size of t}g,)
a 1at:1l'n :3;28 t?ﬁfﬁi’e Schemo (e) be initiam.lly taken up and it becomes necessar a,fi
fourth—5,000 K.W S icheme (d) out of it to cope with the railway demand, q
One‘s ar:a) 5,000 K VVl sunilar to those in scheme (¢) may be added—muking 4,

Ea(;)ovep ’ - Y. Units in al} as against 8 (one spare) 7,500 K.W. propogeq

The estiméte for power-house plant and penstocks is given in Table Nd. 30,

Scheme (d).
Section. Miles.

Pykara-Mettupalayam 33
Mettupalayam-Coimbatore 22
Coimbatore-Shoranur . 59
Coimbatore-Erode o . 59
Coimbatore-Railway Sub-station ... 10
Coimbatore-Pollachi - e 24
Pollachi-Anamalais 8

Railway Sub—station—Mett'l;i)alayalr.l;. 12
Dokara-Ootacamund . v

13

Total

Year of operation.
Al

—

1st
RS.

14,65,200
906,400
13,62,900
14,75 000
2,31,000
2,04,000
68,000
88,800
1,183,100

N
7th

RS.

36,000

59,14,400

36,000




50

TasLe No. 40.—Mechanical Characteristios of I'ransmission Lines.

A.—CouNpucrors, GRoOuND WIRES AND INSULATORS.

Scheme (d).

¢ Cloarances. Conduotors.
g g"; [“ —
= a : &
Rection ¢ § g‘ 3 j a
' sl 3 ol Z 15| 3 e 22 8| 8 [
g o -] r 59 3 . @ i B o =] S
g | & g g g 2 lg . g9 2 8 1e3
) @ = ) [ @ [ ok n & - 2
= > a 8 & oS L N = 23 s |28
| = & P > = | o % B = = =
1) (2) ] (3) (4) (8) | (6) H1® ©® (10) (11) (12) ((13)
| Ak
K. V.|K. V.| Fr, T, FT.| ¥T.| A.CS.R. LB, IB. FT.
Pykara-Mettupalayam-Coim- | 55 132 110 (1,050 12 18] ... | 37/102 | 15,238 6,100 | 223 |26
batore,
Shoranur-Coimbatore | 89 L 66 | 750 80 Wi | 7/ns 3,409 1,705 | 120 ] 2
Coimbatore-Erode e B 1 I 86 | 750 80 14 ... | 7144 4,886 24501 120 | 2
Insulators, Ground Wire, Towers.
. =
g |af @ ‘
. . S <z | 828 o 8 B | e
Section. g . E.é 58 g & % B E.g E ) I Y s
S04 EE\EE | uE | g | 2B | 5% | § |45 &
5 \ S lEF|ET AT & BT | &7 [ A &%) &
(1) | ae) | ant agy | a9l (20) (21) 1 (22) | (28) ] (24)
l LB. | INCH. LB, 4 ] FT. |
]
Py;{atra—Met.hupalaynm-Coim- 55 | Disc. 8 7 | 16,000 3/8 | 11,500 | 4,600 | 192 25| A&B.
atore,
8horanur~Coimbatore .., e | 39 | Do, 5 41 12600 | /16 8,100 4,050 70 20 C&D,
Coimbatore-Erode .., - { 59 | Do. 5 4| 12,000 | 5/16 1 8,100 4,050 | 70 20 (Cé&D.
j

* Offset i 3 feet in the Pyknra-Mettupalayam section,

B.—Tower DErars.

Type of Towers. A B o D

1. Height of tower .. e 75 76 54 54
2. Weight of each tower Lb. 7,000 11,000 2,750 4,250
3. Factor of safety ... 25 25 25 2'5
4. Conductor (six) .. 87/102 87/102 7/144  7/144
5. Ground cable (one) ... 3/8 3/8 5/16 5/16
6. Number of conductors as- '

sumed broken on one side. Two  Three One Three

7. Total number of conductors
and ground cable assumed

broken ... . . Two Seven One Three
8. Maximum horizontal angle ... 5° 40° 5% 30° .
9. Do.  vertical do. ... 20° a0° 20° 30°

10. Ultimate strength of conduc-
tor and ground cable—

Conductor ... Lb. 15,238 15238 4,886 4,886
Ground cable ... | 11,500 11500 8,100 8,100

11. Maximum working tension—
Conductor ... . Lb. 6100 6,100 2450 2,450
Ground cable .. | 4600 4,800 4030 4,050

| 7- T '\§
_ %
%

51 S
2%

Regulation—Table No. 41 gives the electrical characteristics of a single circuit
between Pykara and Coimbatore for various loads. If the usual tolerance of + 5
per cent in the voltage is allowed, it is obvious that no recourse need be had to
the use of the synchronous condensers, or reactors. It may also be pointed out
that the transformers at Coimbatore would be equipped with tap changing devices,
and that the taps of the Pykara transformers would be changed when the load
demand became high enough. Under normal load conditions there would be little
variation in the voltage. A power factor of 09 has been assumed at the receiving
end, but it is highly probable that it will be nearer 0-95. The tariffs will be
based on a K.V.A. demand, so it is expected that most of the larger motors on
the system will be of the synchronous induction type. The conditions at zero
load are given in Table No. 42. Regulation of the 22 K.V. branch lines is given
in Table No. 26.

As soon as one of the schemes is officially approved, a very carefully worked
out diagram using both analytical and graphical methods, lell be prepared,
showing the electrical characteristics of the system at all _the mmportant points,
for various load conditions. The specifications for electrical equipment will be

based on’it. .

TasLe No. 41.—Characteristics of single circuit from P‘ykara to Coimbatore

- for various loads at 0°9 P.F. effect of transformers at Coimbatore
(except Spares) included.
Scheme (d).
. . Line
Kilowatts. Line volts. Amperes K.V.A. Power Factor. Per cent,
R . . s . Line
Coimba- | o, Coimba- - Coim-| Py- |Coimba. Coimba- Regu- C | Line
tore, Pykara, tore, Pykara. batore| kara. tore. Pykara. tore. Pykara. lation. Z‘:(fyl- drop.
0% 206 110,000 | 109,700 | ... 63 0| 1,200 | 0'9 Lag | 0'17 Lead| ... | ...
1,000 | 1,610 » |109,200 | 58| 146 | 1111 | 3,648 | 00 Lag| 08827 Lead | 06 [992 | —0-82
2500 | 2,620 » |110,800 | 146 | 160 | 2,778 | 3,066 | 0'O Lag | 0'8241 Lead | 165 |99-1 027
-8,000] 8078 112,000 | 281 | 262 | 5,668 | 5,085 | 00 Lag | 0-9981 Lead | 3-15 | 9864 182
"10,000 | 10220 |, (116,700 | §82 | 527 | 11,111 | 10,550 | 09 Lag | 09681 Lag | 6:60 |97-83 527
15,000 | 16,100 » 119,500 | 873 [ 808 | 16,667 | 16,610 | 0'O Lag | 09272 Lag | 100 [9740 | 64

* Zero load figures include power house transformers and have been calculated separately by drawing the
transformer and the line vectors separately.

TasLe No. 42.—Characteristics for various points on the system on zero
‘ load with all transformers except spares in circuit.

Scheme (d).
Station. v | o, | PE l K.V.A, ‘ K.W.
Pykara ... | 106,400 17:8 006 | 3,280 200
Lead.
Coimbatore ... ... | 66,000 196 0007| 2,600 20
» Lead.
Tiruppur ... .1 66,100 50 600
Erode .| 66,350 0 ..
Shoranur . 66,340 0
J

. Sub-stationsi—The designs of the sub-stations are similar to those submitted
~ for Scheme (a). v

P.60 . '
Plan No. 57 gives the lay-out of the Coimbatore sub-station, and
Plan No. %f.—? shows the proposed power system.

The estimate for the sub-stations is given in Table No. 44. “'Jt;;;i"ﬁu.:. |

x5 L

. .t ‘. J,’*,'/
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TasLe No. 44.— Kstimate for sub-stations.

Scheme (d).
Year of operation,
Station, T
) ol
First, Becond, Fourth, Sixth, Soventh. o
RS, KA. B3, RS. W, RS,
iml - o
(f?::::);ulf:m . 1 ;(1);3.;8 64,050 61,050 21,600 12,47,530
1 08,2 39,040 ¢ ¢
1;211;&01111 ) . 80,000 z"l’g,(z)gg
Fmdn:u ais 60,600 80,000'
: o e el 160130 oy
Sb?runur 80,000 00
ipilway Sub.station 10 miles from Coim- 80,00() - horo00
batore.® - ) 80,000
Mettupalayam
45,000
e 45,000
Total .. 18,2 50 1030
,28,210 54,050 39,040 54,050 21,600 | 19,96 950

* 8 500i ) i
pecial development stationg tapped off railway feodors.

FiNaNo1AL,

Capital expenditure.—The estimated amounts of capital needed annually for

the works, both during the co i » i i ; i
Table No. 5, g nstruction and the operation periods, are given im

Tapre No. 45.— Annual capital expenditure.

Scheme (d).
' . |Power-house :
Year ori Hydraulic a ’I‘.rans.m)s- : .
ear and period, Y orks. pe:sltl;ooks. sion lines, Sub-stations, Total,
Construction period. Bs. Bs. B3, Bs, RS,

: 1st half 7,30,000 €5,000 . 7,95,000
First ... {2nd R 9,30,000 2,50,000 65,000 50,000 | 12,95,000
Second ... ( 1st 6,90,000 7,00,000 92,000 50,000 15,82,000

{2nd ., 850,000 | 900000 | 600,000 | 100000 | 22,650,000
Third let . . 6,00,000 23,00,000 12,00,000 5,00,000 46,00,000
20d ,, . e .- 400,000 | 13,50,000 | 27,00.000 7,00,000 |  51,60,000
Fourth—1st quarter .o «u . 3,83,000 2,71,300 11,92,400 4,28,210 22,24,910
Sub-total ... | 4333000 | 577180 ‘
Deduct Balvage-—Aunxiliary Plant and Cons. ,_, ’ l’ /800 59,14,400 18,28,210 _1.’718’?;3'8(1)3
truction Equipment. ve
Sub-total 1,76,69,910
Operation period.
First year s .- 54,050 54,0650
Second ,, s . .
Third ,, . 39,040 89,040
Fourth ,, . . . .
Fifth ., 54,050 54,050
Bixth 36,000 21,600 57,800
Seventh year 14,62,800 ve 14,62,800
Eighth
Ninth » e . e
Tenth » .ve vee ..
—_ RO
Total .| 36,18,800 | 67,71,300 | 569,60,400 | 19,96,950 | 1,08 87,450

Accumulated simple interest on capital outlay
D

0.

Simple interest on the capital outla
allowed to accumulate and is shown in

do.

during construction period at 52 per cent = Ra, 12,72,890.

at 6 per cent = Rs. 14,20,000-

y during the construction period has been
the Financial Tables Nos. 47 and 48 as

U

arrears of interest for the construction period.

Year of operation.

First
Second
Third
Fourth
Fifth

53

RS,

A

These arrears will gradually be

wiped out by revenue receipts in the subsequent years of oper.ation. .
No provision for the abatement of land revenue for the right of way icmcqulrelzg
for transmission lines is considered necessary since the land where arable cou

always be rented for cultivation. |
Operation and Maintenance.—The operation and maintenance expenses have
been allowed as follows :——

Year of operation,

3,08,400 Sixth
3,08,400 Seventh
%.86.,700 Eighth
3,386,700 Ninth
3,72.300 Tenth

RS.
8,73,300
3,73,300
4,02,600
4,02,600
4,02,600

Depreciation.—The method of calculating the depreciation figures and the
assumeff sTives ’ of the machinery and equipment remain the same as given in

the General Report.

Year of operation.

Sixth ...
Seventh. ...
Eighth
Ninth
Tenth

Interest at

6% per cent.

RS.
2,31,400
2,32,230
232,270
232,270
2,32,270

The amounts set aside are as follows :—

Interest at
6 per cent.

RS,
2,09,880
2,10,510
2,10,540
210,540
2,10,540

Financial Statements.—The results have been worked out for the rates of

interest—>53 per cent represent .
the rate prescribed by Government——vide

ing the prevailing rate and 6 per cent representing
n p Tables Nos. 47 and 48.

It will be seen that the initial capital expenditure is Rs. 176:70 lakhs rising
to Rs. 193-87 lakhs in the tenth year.

With the 6 per cent rate the net return on the actual capital outlay i‘1‘1 the
tenth year is 7'39 per cent and the return at the_ end of tgn years on the “sum
at charge” (in which is included the arrears of interest) is 6-46 per cent.

The results with 53 per cent rate are, of course, more favourable.
A summary of the results for the tenth year of operation is given in Table

No. 46.

Plan No. %"-6% shows in graphical form the capital expenditure revenue and

the cost and teturn per unit.

A 99 0

N o en

Taste No. 46.—Summary of financial results.

Scheme (d).

Tenth year of operation.

Capital outlay
Arrears of simple interest
Sum at charge

Net reveriue . ...
Interest on sum at charge
Net surplus

Return on sum at charéé per cent

Item 3=1+2.

2

7= Ttem (4)
» ~ Item (8)

% 100.

53 per cent
interest rate.

LAKHS OF RS.

193-37
16-11
20948
14:09
11-26
283
6:72

4— Gross revenue less operating expenses an

6 per cent
interest rate,

LAKHS OP RS.

193-37
27°95
221-32
14-81
13-28
108
6:46

d depreciation.
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SECTION 4.
GLEN MORGAN PROJECT AND PYKARA CONSTRUCTION PROGRAMME.

Glon Morgan Project.—This project is a combination of certain “ydranlic
works, included in all the main Pykara schemes, and the auxiliary power installa-
tion, from which it was proposed to receive a power supply at the works during
construction, .

The construction of this project is now under way as an independent work
- but, in the event of the main scheme being sanctioned, 1t would be necessary to

merge the two installations.

Such being the case it has been decided to show each scheme complete in
itself, and to deduct the expenditure sanctioned for the Glen Morgan Project.

In the financial statements the total expenditure must, however, be included.

Once, therefore, the construction of the main scheme is sanctioned, the Glen
Morgan Tnstallation should cease to be a separate entity and the expenditure on
works should be allotted to the various capital accounts of the main scheme. The
revenue from the sale of power may be credited to capital expenditure, to a
special account under ¢ General Expenses.”

Such a procedure will simplify the accounting, and be conducive to economy,
since no separate establishment need be maintained and the construction organ-
ization can operate and maintain the plant and lines, also collect the bills for

ower.
P The main function of the plant is then to deliver power for construction pur-
poses, and sell the surplus output to the neighbouring towns and tea estates.

The load demand will then probably justify the installation of a third gene-
rating unit in the power house.

Pykara Construction Programme.~—If as recommended in the Foreword,
scheme (a) is sanctioned immediately, construction of the hydraulic works can
easily be started as the Glen Morgan organization is available.

The hydraulic works are identical for the three schemes (a), (¢) and (d) and
work on them can be carried on for a year before it will be necessary to place
orders for machinery and equipment. This year should certainly see a decision
taken by the Railway Board on the particular sections of the South Indian
Railway to be electrified and Government will, in consequence, have decided on
the particular scheme to be finally adopted.

If scheme (a) is sanctioned, construction work will proceed apace and there
will have been no delay. )

If no main line electrification is possible, scheme (¢) will be proceeded with.

If the Railway Board wish to take up the Erode-Shoranur-Mettupalaiyam line
electrification and in consequence scheme (d) is taken up, the ordering of machi.
nery and equipment to suit will be done immediately.

The adoption of the restricted scheme (¢) or s.cheme} (d) would leave th
Trichinopoly-Madura areas without supply. If the investigations recommender
in the Foreword for a suitable scheme in the Palnis or Periyar lead to a develop
ment, an independent power system in the south is possible. This would permi
a simultaneous and natural development of large areas without the risks involve
in a system dependent on a single power house. The Pykara and Palni System
can later be tied together and will stabilize and render absolutely sound th
power supply in the areas covered by both.

y sanctioning scheme () Government will not have bound themselves to if

a8 the plans may be ourtailed later to scheme (c) or (d) to suit railway require
ments without waste of time or material.
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