BEFORE THE GUJARAT ELECTRICITY REGULATORY COMMISSION
AHMEDABAD
I.A. NO. 8 OF 2016
IN
CASE NO. 1024/2010

IN THE MATTER OF:
M/s Tarini Infrastructure Ltd. ..APPLICANT/ PETITIONER

Versus

Gujarat Urja Vikas Nigam Ltd. & Ors. ...RESPONDENTS

CONSOLIDATED VOLUME OF DOCUMENTS

VOLUME II

(Page No. 273 to 5/

PAPER BOOK

[FOR INDEX KINDLY SEE INSIDE]

HEMANT SINGH/ MATRUGUPTA MISHRA/ SHIKHA CHRI
ADVOCATES FOR THE PETITIONER



BEFORE THE GUJARAT ELECTRICITY REGULATORY
COMMISSION
AHMEDABAD
I.A. NO. 8 OF 2016
IN
CASE NO. 1024/2010

IN THE MATTER OF:
M/s Tarini Infrastructure Ltd. ...APPLICANT/ PETITIONER

Versus

Gujarat Urja Vikas Nigam Ltd. & Ors. ..RESPONDENTS

CONSOLIDATED VOLUME OF DOCUMENTS
INDEX
Volume-II
S. NO. PARTICULARS PAGE NOS.

1. Annexure P5 (Colly.)
The copies of the Detailed Project Reports 273-457
for SHP-I and SHP-II.

2. Annexure P6 (Colly.)
Copies of the PPA’s dated January 29, 2008 548-547

3. Annexure P7
A copy of the Supplementary Power 548-551
Purchase Agreement dated 11.07.2014.

4. Annexure P8
A copy of the system study report. 552-53{@

PAGE CONTINUED IN VOLUME NO. III
THROUGH /.

HEMANT SINGH/ SHIKHA OHRI/MATRUGUPTA '
ADVOCATES FOR THE PETITIONER

PRAXIS COUNSEL

ADVOCATES AND SOLICITORS,
C-250, Ground & LGF

Defence Colony,

New Delhi - 110024

PHONE: 011 - 43552390-91
E-mail: desk@praxiscounsel.com

PLACE: New Delhi
DATED: 05.06.2017



[T 101984 proT WUtk ] %bl'es 10)0e 4 PO JURjg
$6°Zk | vd %sS6 12 Uopenuag I E9tL | Wd %g8 1o uojelarag
T0IBEL j 081'¢¥L | BZ9°EL AW UEVOReIZUAS 6066 [6oacT ObE'T1 AW Uruonesass  169°2ky |ZrIsy {25 v0F  |0B'2Z IUVE
05P0_| 0919 | ~omag
o0 T €80 | €219 [ 0978 | oS¥9 | si'es |ogies | o000 0 ¢ | o0t | aoo 21’85 | 0000 0 0 000 | odo 000 | eles | 6972 | o5zs | elol | ooze
[0 IEZL 2l’e | Z56a | o079 | €V'Ds | caGe | 000'ST | 0COG @ o _|.oo0. | oeo E90E ] 0000 0 0 5601 | 5601 Se0) | 85Ik { BOSGL | 000 | 8090l | Blee
i) SEEL o€ | orps | 8LV | 9090f | ootz | o0giz | 00o@ i a 8519 | 000D 0 0 000 | ooo 000 | 8519 | 80ert | opo | BOSEl | €2o9 L
000 80G1 €9 | eeso | £259 | BO92t | 09PZ | 000DC | 00000 1 0 8518 | 000 D 0 000§ 08P 09v | 9ies | @908t | 000 | eg0sk | £vos
000 &eal voo | bo/9 | eb'od | 89081 | Ibbe | 0O00OZ | 000D 0 0 8190} | 00 [ 0 000 _| by Wk | 650t | 60621 | 600 | 606t | bais
000 6691 ¥ | volo | v9/0 | 6OSAL | 00D 04C'0 o 0 86013 | 0000 i 0 oe | ooe 000 | esoll | 606Z) | c00 | 60SLE | #918 iy
000 o e8| 0wl | vo/8 | 6OCLL | o059 000'0 [ 0 65011 | 000G [i] [} 000 _| 058 058 | 60/} | 651eT | 000 | e5tBl | 9679
000 1) 969 | 9649 | 9649 | 6518l | 000 o000 0 [ 60ZL1 | 000Q 0 [ 000 | 000 ooe 602ty | esier | 000 eS8t | oo {
000 IEE ovs | otes ] 96749 [ 65181 | e C0D0 7 0 602l | dogo i [ 000 _| #eo PED | Eb'el | £6U81 | 000 | e /Bt | coag | ol
000 [Z000%] 0521 ST | cepy | SzPd | €678 | 000 0800 [ 0 €7'CZL | 0000 o 0 000 | 000 000 | €VEZl | €648 | OO0 | €648 | oo
000 | eall | #8921 25 | Jg'eo | ozed | e6/BT | oAl ] siva | ovst | oest W | pESEL | onoo 0 [} 000 _| 6z 612 Jecuel | €012 | 000 | €910 | oweo
0060 | 1285 | 1281 ob'e | or'ee | 6869 | £8'I0Z | @0Be 2620 | £vel | evel o | EEYFY | 90F0 | 1691 | 169} £01e | B0l2 | 0971 | wre | #bSeY | Jeecc | 0000 | Ie62Z | E0OL qod
00D | 686F | 6961 vO6 | po'0s | BOGL | 167622 | 6rae 2220 | eS8 | 658 005 | 1023 | 6050 | Bzel | 6261 8lee | 6leC | z67¢ | 79'0 | O9EBL | Oyesz | 00O | Ovese | St s
opo [ Jolz | /o'iz | g@0) | €e0F | cetd | Seil fovmse | 626 2950 | I¥Ee | Ibic 1Y) 1 1esor | 0450 | sotz | seie dole | Bole | be9) | viP | 68022 | 6e062 | 0UD | 69087 | 6ocs
000 | £tTZ { ZbeZ | eo')t | 264k t chel | 66ck | 6B0BC | BIZE 165'0 | vovz | ¥ove VL Ofol'ece [ 2250 | veee | viee 002 | 01z ¢ 80TZ | 00D | BI'6SZ | BOEEE | 000 | GIECE | SPEL [
000 | GZ€Z | szkz | 00Es | OOl | GOV. | orcl | gocee | Jooe tB9'0 | €aSe | ense 88z | 907.¢ |89 | 0097 | oose a1'tf | 6ltc | B0GY by § S2sec | GIESE | 000 | b2 656 | Sovl
000 | IEVE | €2 | 0OWE | 00¥L | 905, | SGF. | vI6SE | 6l 8b9'0 | zaiz | zoiz WL ] s6'00E  pZe0 | 009z | £loz 2042 1 o0tz | 80l § 000 | EOGPE | £e6e | 00D | €9e6e | €SS/
o000 focse | cesz | s0'Sl | so'SL | SBOZ | @5l | g5¢et | Biee SIOG | bieg | 1ive Wbl | E26EE | beo™D | 0092 | oo 00VE | w0z | ize 182 | leooe | IS | ooo | eSer | zg9f 290
000 { o1'o¢ | 6V9Z | 1661 | test | 1o9L | Z50L | teser | 6Let 1590 | 9062 | oose W § o loeze | ved0 | oooz | tele okz | gotz | v'0Z | ¥Z0 | BGEEE | eowSr | 00G | 60wy | BTl
000 I t69z | v6OC | Szob | 6991 | B9 | 082l | 60SSF | 6lZE 2150 | £652 | te6E 301 | 0860k | ¥20°0 | odoz | ooze 1z |oeolz | 956l | TGL | etocy | gaosr | Vet | Jceor | soml 3
000 [ 6972 | 697/¢ | ozBl | vva | bhRL | 2081 | Jeeer | 6lzE 0zZ0 | DOOE | wio v ]| esoer | 250 | oosz | ocee 1z | eole | erel | oez | 667Ucy | oizes | 000 | Giees | el “ADN
000 | Jeee | JESZ | 92Dl | chob | zi6L | 096l | 5hEes | Jooe Z67°0 | poot | eglt 897t | €5°0/F | o89°'0 | 009z | ooec 81ee | si'ee | zozz | Je'e | Ereey | zcess | Wl | 16056 | ©56.
000 | 0682 | 05’2 [ 52D} | S9BL | SO6L | Syl | WoOSS | BICE Jozso | oboe | tlee 101 | 2976y | veao | oooz | osee ke | B0le § ve®l | ¥2Z | 0F9IS | Ozess | #rGl | 94795 | 996l
g0te [ 1162 | b1'62 | 520l | se'wl | omel | 596) | 076G | 6lZE TZ2'0 | o000t | ki 11l | G085 | keo0 | ooz | ooze 002 | 9O0'le 1 k202 | YEO | EV6I0 | EOCRS | /8513 | O4/95 | D6l 120
ZR/ZE | Iv6C | bl6Z | So oget | so'6 | 996f | 9r/og | 6i¢E 070 | 000E | beze W | 6£Zp9 | #2590 F 009 | 0SZE 00 | 804z | 0C0z | e®D [JGC00 | Joerl | IGO0 | 91/95 | 596l
ZL | IVeZ | ez | ce 908l | 6662 | O8'6L | 92205 | 6léc 020 | 000E | bEeE Wi [ bEZes | vzeo | Ooo | ose L0IZ ) 6002 | B0z | 000 | ZEerS | ZeJ0S | soor | Di406 | owes
0806 | 116E | 11BT | GZ ¢ owe} | o%6L | 9F6L | 01705 | eliE 0zL°0 | 000E_| beee 1241 | 95609 | ¥Za0 | oosg | osee lg § SOlZ | B0z | 000 | VEeZ9 | FII69 | SLECt | 97795 | SH6L “Wdeg
£oveb | 1iez | 1162 | S2'0) | 98'9l | o86L ] omes | BLigs | Jooe 2620 | 000E | veet 2971 {1000k 6890 | D082 | osec 8VET | 6LEC | GLRZ | 000 [o6cz0n | ores0l | 0/0z5 | 57795 | 096L
Seieh | 16T | LI'6T | Gegl | ou'Bl | oa6l | G86l | 90793 | erte 0220 | GOGE | vyeze M} iee0l | veoo | oooz |'OSeE | szer | Joie | eoiz | g0z | ooo | 69izr | 656l | tober 51495 | 996l
09 | 1V6Z [ LI'6E | SZ'9b | OR'El | 986L | od6l | 92195 | BlZE 022’0 | 000E | veee AL ; cO86S | koo | 0002 | osze [ GZBL | f0le | etz | il | Oec | o6l ] ooess | pasil ] 6705 oR'gL | tsnbny
BIVE ve'el | ¥8¥. | 996! | 02705 | f09E 6i2°0 | B85z | pgoz BRel | B8POL | 0690 | o0z | BAJE | peet | erez | ever | 97z | 450 | ooez. | sszel 166 Zos 85622 | 200L
ECED 198 | 1979 | 00l | 8562 | oo 0800 [} 0 8059} | 0000 [} 0 [ESoaoss 000 | 80t SOt | ph'eot | vozeé [ S0 /0L | BGSZL | IZSg
Vel 25T | 269 | 1259 Ja9dch | op1 0000 [ 0 60718 [owo | o 0 WS 000 | oy o) | ssee | s0uEl | Wik | yeel | £9ea Anf
, 50Tl oot | 0579 | €079 | ve6L | 859 0060 [i [} ¥r'Sl | 0000 0 0 [&000% oc0 | ove 898 | obéz | o398 | oo | oy 16¢9
i B B2l | 9220 | J67a | og9w | v 000°0 0 0 00z | opoe 0 0 |EdeoE o0t | oew o2y | orez | 0L06 | 029z | 059 | 0948
. 0% sg'ol 0Y0 | g | O5te | 05v8 | o000 0000 0 ] 0F0_ | 000G 0 © [Eoierd o000 | o000 0079 000 | _0s¥9 | 060 | 05p9. | 0910 slnp
g [33 iz [} 5T 3 £ Ze ¥4 0z 8L sk SI ¥l gl ZL ) o 5 g 3 5 § 3 € T L
1 [0 [ w W P WoW | WON [ Wow | WD | mMn | M WOW | WOW § TiMD | MY | me W WOW | WOW | WOW | WOW | wWom | wWowW | Wol | Wow ar
—] m.,ﬂwm“w_ m..ﬂu“.u_ I wo [YeHs | e fraws| e |, o | traus | o burdus | (e [T Liiemad | opess
{iem | en pasn 2Zioa (ez  |(zzsoteg woy  lyesauag(wos ps| jos) | woly herauagwol pal jos) ) 0] feap 30
pajjol 1ale | oy | 1092 10 6agp | 22V -5 109) | (o0} em [FEEUE Fsiun | omod fiimuabiag | WO [dHS o jdes aany siun | remed |jeieush [ayg aop| "A0d | Woy | Auoed 6 0578861 g "
vosun)| PR ligepeay| P |qe|iEAY s oupa 12)em [ s2pem p [eouejeg 107 |esvaley s A [RIIBUED | BURINS | rea) 10j| TORAOIS | oA |
b h95_._ BN Py | PN peay [1oARSSY Atessy ebero)g | vIpUIM s pa po | 1omod | peeH posiin |esesoy pa pa | ;mogd | peoy g Ry e HHaY [ aan lejor mopup | TEBE | pesw
IHEI R JEJOURSE1oLIS oY
s N PN “Mu_w%.“ 10 Jonay Ielity lejol pasnip Pusay| xew N PUsaY | xew BN pasnun LU T
FdHS FdHS 1Bl TdHS I-GHS
5 55561 pEaH [X3 ~ %as507 peal
-4 12737 BIEMA IR L] 5'88 [9ABT J31BAA HiES
000¢ (i) Ayedes pajeysugf 0092 {4} Anorded pajrersuy
olE sbigijasig U oSLG efiegosyy vy [ oW 5F0 AW 18 Aoedes obeioyg,
segl efhieyon ey : 524 afieyosig e WON €285 T4 18 Ajoede afierolg
5541 peap Uy ' sb'a PraH LA
SLEE PESHEN ST Se'9d PeeHXe Syl Nole =TO'TW
553 ebzeUS( Pojey 6EVE abieqasiq pajey| W 986 = THd
- o0z peal pajey 00'E} peak paiey| .
%o'cq fouajoy pauiguios) %9'eR Aouaiogy3 paUUOD Jeak sjgepuadep %52 91) 5| 06-586¢
{1PIno Woojsiag Bunsig ay) v} F-dHS {uHaY 2y} je dHs so) k) JFaNs tea) 2lgepuada %ol Ul SPIPN)S [eRUSIed Jamog

Py aavl

iEcashbten



p00274




@

5.0

5.

%

5.1.1

5.1.2

tn
ke
t

CHAPTER - 5

CIVIL WORKS
General
Dam Toe SHP-1 has been proposed on existing concrete oullets of Dam. Two
units each of 1500 KW is proposed to be provided at SHP-1. Brief details of civil
works are as given bejow: ' -
Components of Dam Toe SHP-{
The main compbnents of the SHP:7 are as given below:-
Intake
TWwo openings have already been provided at chainage 1013.469 m & 101 8.955
m respectively In the body of the dam on the right bank. TFrashracks; stoplogs &
gates have been provided at the upstream face of the dam in each opening. .
R.C.C Conduit /Penstock
Two number RCC penstocks each of size 1.524 x 1.524 m (square opening) and
length of about 33m from intake opening to Bulk head have already been
provided in the body of the masonry dam on the right bank. Steel lined penstock

each of dia 1.5m, 12 mm thick and 9.5m long is proposed to be provided starting
from existing end of bulk head, which will be further reduced to 1.2m dia near tha

- upstream of the power house to feed two generating units.

Power House & Switchyard-

rower House building is a simple structure housing tweo generating units,
auxiliary equipment & contro panels, The Power House is proposed on the right

‘bank on the downstream side of existing dam. The average ground level in ihe

vicinity of the Power House building is 42m. The main features of the Power
House building are as follows,

(i} - The main building of size 22.5m x10m in plan is provided to accommodate
two generating units each of 1500 KW including auxiliary equipment eic.

(i) The total height of the building is about 24m from deepest foundation leve]
which is same as that of existing side walls of stone masonry. Due to_high
floods from river side RCC wall is proposed on the downstream side up to EL
61.26m so that water may not enter inside the Power House. Power House
building will be compact one and it will be made water tight on all the four

5.1
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5.1.5

sides. To facilitate handling of equipment one No. EOT crane of 20 tonnes
capacity is proposed to be provided i.e. inside the Power House. This will be
used during erection & maintenance.

‘Approach to the Power House will be from top at EL 61.26m. One hatch
cover of size 4m x 4m is to be provided for handing of equipment from top. A
movable crane of capacity 20 tonnes is proposed to be provided at top of the
Power House for erection and maintenance of generating units. Thus entry
will be possible only from top of the Power House i e from existing generator
room which is at El. 60.96m.

(i) A separate control room of size 22.5m X 5m is proposed at EL 45.00 on the
ufs of Power House where sufficient space is available between Power
House & existing bulk head of R.C.C ducts.

(iv) Walls of the building will be made of R.C.C.

(v) Two vertical gates each of size 3.25m X 2m will be provided at the end of
draft tube to facilitate dewatering of draft tube during matntenance and
closure of generating units during maintenance.

(vi) A raft foundation is provided considering the vibration of machines and uplift
pressures.

Tail race channel

Discharges from the generating units will be fed into single tail race channel of.
9.25 width. The length of tail race channel will be about 15.6m with 4:1 (H: V)
slope. The exit end of draft tube will be at EL 38.35m & weir crest will be at EL
42.25m. The minimum tail water level at EL 42.5m wil be maintained by
construction of weir at the end. Trail race channel has been designed for a
discharge of about 15 cumecs.

Switchyard

Switchyard is proposed to be prowded near the existing generator room of the
dam at EL 60.96m where sufficient space is avallable






5.1

"CHAPTER -6
ELECTRO-MECHANICAL WORKS

BROAD SCOPE OF WORKS:

Daman Ganga | H.E. Project envisages an installation of 2 units of 1.5MW in a surface
power house. The scope of EM works includes Design, Engineering, Manufacture,
Testing at Works, Supply, Transportation, Insurance, Handling, Storage at site, Erection,
Testing and Commissioning of all Electro-Mechanical Equipments, Material and Services
as broadly detaited below for commissioning of 2X1.5 MW generating units. The main
equipment comprises of: -

[ 4

2 (Two) Nos. of Vertical Shaft Kaplan Turbine & Main Inlet Vaive of bulterfly type
complete with all unit auxiliaries like Governing System, Pressure oil
System/Hydraulic Pack, High pressure and low pressure compressed air system,
Grease Lubrication System, Drainage & dewatering system elc.

2(Two} Nos. of Hydro Genetators complete with Brushless Excitation System
with AVR panels, Brake System, cooling water system elc.

2 (Two) 3.3/345 kV, 2.0 MVA, 3 phase, ONAN cooled Generator Step-up
Transformers '

2 {Two) 33/0.433 kV, 150 KVA, 3 phase, ONAN (Ol natural, air natural) cooled
Station Auxiliary Transformers. - '

3.3 kV LAVT Panel, Neutra'l Grounding panel & 3.3 kV Switchgear Panel.

Unit ‘control Boards, PLC panels, Metering, Protection, Annunciation Devices,
Line & Transformer Control Panels and Station Aux. supply Panels

33 kV high voliage switchgéar for outdoor switchyard |

Station D.C equipment comprising of 110 V DC battery, Battery charging
equipment and DC Distribution board

Powér, Control & Instrumentation Cables, Cable Trays, cable supporting racks,
Hardware & fittings etc.

Common Station Auxiliary Equipment comprising of Illumination of Power House
& Swilchyard, Ventilation & Air conditioning, Fire Protection Systiem and
Drainage & Dewatering System :

‘Electric Overhead Traveling Cranes for power house

Ground Mat & Earthing System for Power House & Switchyard

6-1



Diesei Generating Set for emergency suppiy

PowerEvacuation Arrangement at 33KV switchyard

OPERATING CHARAGTERISTICS

6.2 7
From the reservoir levels, tail water levels and losses in the water conductor ’
sysiem, operating parameters and heads are determined as a tabulated below (-
Turbine shall be suiiable to operate safisfactorily under this exireme range of L
heads. ' -
The heads are: o

B {f“:‘
Maximum Net Head 33.75m

e
iiinimum Net Head 37.55m - B -

Y Rated Nethead -~ 27.0m (.
w . .
The design head ie. the head at which furbine has best efficiency, is aiso “

proposed to be kept same as the rated head i.e. 13.0 m (-

6.3 BASIC TECHNICAL PARAMETERS OF MAIN EQUIPMENTS:

-{ Si. | Equipment/item Brief Specifications
No -
1 Turbine -
Tvpe g Vertical Shaii Kaplan  wiih doubie 4
regulation
Cutput To maich the generator output of 1.5
MW at rated head conditions plus 10% ;

- o continuous overload at rated head.
B i Rated and design net| 27.0 meters { Approx) .
. Head .

Speed 600 rpm o
’ Runner Setting -3.0 meters L
Minimum  Tail Water{4925m . |
Level ) L E
2 Inlet Vaive .
Type Butterfly type
. Diameter 135 meters andfor to suit the

discharge conditions

6-2




Generator

Out put 1.5 MW under rated conditions plus 10
% continuous overload

Power factor 0.85 lagging

Speed 800 rpm '

Voltage 3.3kV

Excitation System Brushless Type

Short Circuit Ratio >049

Main Generator

Transformers

Capacity, three Phase 2.0MVA

Voltage Ratio 3.3/34.5kV

Cooling Type L ONAN

Switchyard Equipment

33 kV Circuit Breakers 3 Nos. SFg / Vacuum Type, 25 kA, 630
CA

33 kv Isolators | 6 Nos., 630 A, Short Time current

with/without earthing | rating 25 kA for 1 sec

switch

33 kV Current | 9 Nos.

Transfermers

33 kVA110 V Potential | 9 Nos.

Transformers )

30 kV Lightning Arresters.| 9 Nos.

Structural Steel As Required

Miscellaneous ltems Insulators, ACSR Conductor,

Connectors, hard ware, Gl wire

DC Equipment

Battery 110V , 200 AH , Tubular Type

with HDP cells

2 sets of Battery Chargers each
comprising of Float cum Boost
chargers

DC distribution Board with adequate
no. of feeders to meet DC normal and
emergency load requirements

Crane
10 Tonnes or higher capacity EOT
Crane suitable 1o it heaviest |
equipment of the station

Cables

XLPE cables for Interconnection of
Generator Terminals to Transformer
LV side

Power & Control Cables as required

complete with cable terminations,

6-3



5.4

8.8

cable Glands, Lugs and Cable Trays.

w
)
o
n
@
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ek A THEICH

requirements.of the station

82 5 kWA DG set for emergensy Power

BRIEF SPECIFICATION OF MAJOR EQUIPMENTS:

GENERAL

it is proposed fo install iwo (2) nos. of 3.3 kv, 1.5 MW, 0.85 pf. synchronous
generators. The generators will be connecied o 3.3 kV switch board. The
generator voltage will be stepped up to 33kV by means of 2 nos. of 2.0 MVA,
3.3/34.5 kV, 3 phase Step-up transformers and power will be evacuated to the
nearest existing substation at xx/xx/xx by a single circuit 33kV transmission line.
The electrical details of the proposed scheme are shown in single line diagram.

Turbine -

One (1) double regulated vertical Kaplan iurbine, with sieel spiral casing, coupled
rigid to the generator-shaft, consisting of the following components:

Rapian Runiier with 5 adjuslab:e biades in siainless SIEEI, finished giinded, with
runner hub, with runner-blade- servomotor with self—operatmg mechanism, a set
of self-lubricated bearings, links and levers, and runner cone.

Discharge ring of the semi-spherical 'type welded design, integral embedded in
concrele, welded at site o the draft tube cone, with stainless steel in the range of

- Tanner. -

Wicket gate assembiy consisting of 20 moveable, stainless wicket gaies
supported by self-lubricated journal bushings, bearing housing including upper
and lower bushings for the wicket gate upper stem bearings and bearing
bushings for the wicket gate lower trunnions.

Galie operaiing ring, mounted {o the head-cover, gake uevers friction coupiings
for levers to gate stem, and doubﬁa—ac’nng servomotor

Wicket gate servomotor located in the turbine -pit, wicket gate position
transducer mounted on the servomotor.

Stay vane ring welded desigh

Head cover consisting of outer head .cover of fabricated.plate steel bolted to the
_stay vane ring and suppdrting the upper stems of the wicket gate,



- 6.6

6.7

Inner head cover of fabricated plate steel, supporting the turbine shaft seal and
guide bearing.

Draft tube cone manufactured of steel-plate, embedded in concrele.
Draft tubes bend of stee!—p.late', embedded in concrete,

Hollow turbine shaft with flange connection to the turbine runner and generator
shaft

Turbine guide-bearing designed as split roller-bearing (grease lubricated).

Shaft seal, designed as stuffing box sealing (PTFE coated seal rings) including
sealing housing. ' '

Runner servo motor, for adjustment of runner blades, with rotating oil supply

* head, mounted on top of generator, operating rod through the hollow turbine-
generator shaft, ‘

Control equipment:

Position control runner servo motor
Position control wicket gate servo motor
PT100 for turbine guide bearing )
Speed sensor including tooth wheel

Hydraulic Power Pack {Pressure Oil Supply System)

Two {2) Hydraulic power pécks suitable for control of the turbine units operation
in parallel with the grid consisting of:

Hydraulic power pack with one ac-motor pump, hand pump and ball valve for
manual operation mode, pressure accumulator designed for safe operation of all

hydraulic cylinders in case of a fault in the pump power supply.

' Maximum and minimum pressure menitoring, oil tank with oil level gauge and
drainage system, control valve and quick shut off solencid valves

- All necessary fittings and piping from the power pack to the turbine and turbine
- inlet valve.

The hydraulic power pack unit shall be compi!ete!y_wired to a common terminal
box.

6-5



5.2

The turbine shall be complete with necessary Controf, Instruments, indicating
and Safely devices.

Digital Turbine Controller

Two (2} Digital Turbine Controllers based on Programmabie Logic controlier shail
be provided for control of turbine, generator & unit accessories. The following
control modes shalt be available. The controllers shall be suitable for window
operaiing system and shall have TFT coiour display panel. It shall be possible to
retrieve actua! values, modiy farget vaiues and failure thresholds, and conduct
failure analysis.

Basically, four different types of operation shall be selectable.

Automatic mode;

6.9

m—automatic-msde-the—urbine—will-selfregulate—according lo-the—extemally
definéd farget value.

Semi-automatic mode:
In semi-automatic mode, the turbine will self-regulate according to the target
value setting of the turbine contrailer,

Manual mode: i .
In manual mode, the turbine can be opened and closed by pressing the
corresponding buttons on the user panel.

Emergency manual mode:
The controller shall be provided with an emeroency control unit that allows

..... wE Wy

i)ypassing of both the Programmable Logic Controller and the touch panel for

opening and closing the turbine. For this pumpose, the manua! emergency plug-in

shall be activated via the master switch. After this, the turbine can be opened
and rlosod withr o manizl notond nryetor nd pus'l—. haHan

P iAol PEAREY (X1} [ i R A 3 TR LR is-

GENERATOR

The synchronous generators will be 1.5 MW, 3.3 kV, 3 phase 0.85 PF (lag), 50
Hz with brushless excitation system, suitable for parallel operation with the
grid. The generator with higher terminal voltage of is also acceptable i it [eads io
more economical alternative. The speed of the generator will be decided by the
Vendor to provide the most economical and optimum design to match the turbine

‘speed. The generator winding wili be Ciass F insulation with temperaiure rise

limited to Class B and will be star connected. The generator neutral will be
earthed through neutrai grounding transformer with secondary resistance. All six
terminals of the generator will be brought out for external connection. '
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6.11

6.12

EXCITATION SYSTEM

The excitation system will be brushless system. The excitation system will include
AVR, field suppression equipment, field circuit breaker, and exciter for brushless
excitation system, field flashing unit etc. The ceiling voltage of the excitation
system will be at least 200% of the nomal field voltage and response ratio will be
about 2.0. The excitation system shall have the following features:

(@. Maximum and minimum excitation limiter

(B) Over fluxing limiter

(cy  Stator Over cument limiter

Excitation system will have both auto mode and manual mode. _Sufiicient
redundancy will be built in both rectifier and firing circuits so that failed cards can
te identified and replaced ori-line.

3.3 KV SWITCHGEAR

The power generated will be fed to an indoor, metal-enclosed, modularized 3.3
kV switchgear by means of two runs of 1Cx 300 sg.mm, aluminium conductor,
ALPE insulated, armoured cable per phase: The connection between 3.3 kv
switchgear and 3.3/34.5 kV generator transformer will be by two runs of 1Cx 300
Sq.mm, aluminium conductor, XLPE insulated, armoured cables per phase laid in.
trenches. Two outgoing feeders with switch and fuse will be provided for feeding
the auxiliary transformers from-3.3 KV switchgear.

The main electrical parameters of the switchgear wiii be:

(a) Rated voltage — 3.3 kV A

(b} Rated short circuit breaking current- 25 kA for 1 second
(c) Rated current - 630 A ) -
(d) Type of breaker -SF6 /Vacuum -

GENERATOR TRANSFORMERS

Power generated at 3.3 kV will be stepped up fo 33 kV by means of 2 x 2.0
MVA, 3.3 KV / 34.5 kV slep-up transformers. The 3.3 kV terminals will be suitable
for cable connection. | he 33 kV terminals will be brought out through bushings for
connection to ACSR conductor.

The main electrical parameters of the transformers will be: -

(8) Voltage ratio, 3.3 KV /34.5 kV, 3 phase, 50 Hz

(b)  Rating-2.0 MVA ’

(c) Cooling Method - ONAN

()] 3.3 kV connection -delta

(e) 33 kV connection - Star with neutral solidly earthed.

(f) On Load Tap Changer (OLTC) in the range of -15% to +5%.in _
steps of 1.25%, suitable for bi-directional power flow.

67
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5.14

P’#

e

32 KV QUTDOOR SWITCHYARD

Conventional outdoor 33 kV swilchgear with necessary eguipment such as

Circuit breaker;. Lightning.-arrestor; Voltage transformer;-current-transformer-and - - -

isolators will be provided for power evacuation by 33 kV outgeing single circuit
line to existing/new substaiion: A 33 KV switchyarg with 2 bays (2 transformer
bays and 1 fine hay) is provided.

POWER EVACUATION

it is proposed to evacuate the power generated at Daman Ganga 1 Hydel
Scheme to the existing 33 kV substation by using two no, of mo-z.p
transformers and a single circuit 33 kV transmission line.

The transmission voltage of 33 kV single circuit with ACSR conductor is
selected for power evacuation, considering the quantum of power to be exported
and the distance of fransmission (Approx. 4 KMy}

415 V station auxiliary power will be derived by providing 2 x 100%, 150 kVA 3.3
kV/433V auxiliary transformer. The transformer wilt be connected to the 3.3 kv
swiichgear by means of fuse and load break switch. -

The auxiliary transformers will feed an indoor metal enclosed, modular, and fixed
type 415V switchgear by means of suitably rated cables. The 415V swiichgear
will also include cubicles for feeding the unit auxiliary.loads. The auxiliary lead for
the power plant includes govemor oil pumps, cooling water pumps, de.watering
pumps, drainage pumps, crane, ventilation, lighting load etc.

The main eiecirical parameters of the switchgear will be:

{a) Rated Voitage-415V

(b) Rated short circuit‘breaking current - 25 kA for 1 second
(c) Rated bus bar current - 530 A

(a)  MCCB controlled incomer from. auxiliary-fransformer. -

{b)  Outgoing feeders to battery chargnrs f lighting panels, with MCCB
uniis

()  Motor feeders fitted with air break contaclor, high rupturing capacity fuses,
thermal overioad relays etc

(d) The swiichgear will be fitted with the necessary current transformers
indicating instruments, relays, lamps, pushbuttons, bus VT, etc.

 The main bus bar will be equipped with the following. .. L
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During normal operation, power supply to 415 V board will be derived from the
3 3 KV switchboard fed by hydro génerators. When the hydro generators are not
in operation auxiliary power will be derived from the grid by means of generator
transformers. To cater 1o the eventuality of failure of grid supply, an emergency
62 5 KVA DG set will be- provided which will feed the lighting loads of the plant in
addition to battery charger. The DG set will be started automatically through AMF
panel or manually as required.

The various services in the power plant will be supplied at the following nominal
voltages depending upon their ratings and function:

(8) Motors - 415V, 3 phase AC supply

(b) Lighting and space heaters - 240V, 1 phase AC supply

{c) Power receptacles - 415V, 3 phase AC supply

(d)  Control circuits - 110V, 1 phase grounded AC supply for

AC control circuits.
- 110V ungrounded DC supply for
control, indication and Instrumentation

& Control system
DC SUPPLY SYSTEM

The DC system is the most re‘riabié source of éupp!y in the power station

- and will be used for the control and protection of power plant equipment.

The DC system will be used for the following:

(@) Electrical control of equipment and indications / annunciation on the
control panel and protective schemes.

(b) - "Emergency D.C lighting, in case of AC power failure

The station battery will be sized to cater to the following type of loads:

(a) Momentary load for 1 minute.
{b) Emergency load for 2 hours.
{c) Continuous load for 4 hours.

One set of 110 V, 200AH battery bank with two nos. float cum boost chargers
(both operating in parallel) and DC distribution board will mect the DC loads. The
batteries will be of stationary lead acid tubular type, complete with facks, -

~ porcelain insulators, inter cell and inter-tier connectors.

The chargers will be of silicon rectifier type with automatic veltage control and
load limiting features. Under normal conditions, the battery will be on float
charge. The float charger is connected to a distribution board and meets the
requirements of DC load. In case of additional demand of load or AC supply
failure, the battery will meet the requirements of DC loads. The boost charger
will be designed to charge the fully discharged battery in 10 hours before putting
it back on float charge. )

6-9
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CONTROL & PROTECTION SYSTEM

GENERATCR

The following protections will be provided for the generators:
) Reverse power

{iy  Voliage Restrained Cver current

{i}  Stator earth fauit

{iv} Loss of excitation

(v} Overirequency and under frequency I
(vi) Over Voitage '
(vii} Under Volage .
{viiiy Differential ) o

%y Negalive phasg seunence

STEP-UP TRANSFORMER )
The following protections will be provided for step-up transformer: ‘ .

6.19

33kVside
(i) Overcurrent
(i) Earth fault
{in} Differential - .
{iv) O/C and E/F relay for line o
{v) Backup earth fault '
3.3 KV side ) : .
)] Over current .
{iny Differential
{iii) Winding temperature alarm Arip
33 KV LINE _ .
The following protections will be provided as composite relay for the 33 KV line. i
iy Under voltage
(i) Over current & Earth Fault
Relay & Control Paneis

The reiay and control pane! for the generator, step-up transformersflines will

. house all the protective relays, meters, switches, etc., as indicated in the single L

6.20

“Tiine diagram .and the paneis will be Tocated in thie control room .

LIGHTING SYSTEM o
The power station lighting system will comprise the following:

- Normal 240V AC Lighting -

The lighting fittings, fans & receptacles will be fed from 415V, 3 phase, 4 wire,
lighting panei which in tum will be fed from the 415V switchgear. The lighting will
cover the entire power house areas like TG hall, conirol room / switchgear room,
battery room, maintenance bay, stair case, entrance, transformer area, power _ )
house periphery, switchyard ete. The lighting system will be fed by DG to provide e

fighting to the plant during the grid failure condition.

6-10
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D.C EMERGENCY LIGHTING

Emergency lamps through rechargeable units located at various areas, shall be
used.

" Earthing System:

The earth mat system shall comprise of closed current conductor grid of steel
flats laid over the excavated surface of powerhouse and shall extend to the
penstockfailrace area, if required. The power house ground mat shall be
interconnected with the switchyard mat to lower the earth resistance. The earth

mat shall be connected to the following equipment/objects in the power house to
switchyard.

i) The neutral point of each equipment through its own independent earth
i) Equipment framework and other non-curent carrying parts
i) All extraneous metallic frame work not associated with equipment

) The earth point of lightning arrestors, capacitive voltage transformers,
voltage transformers, coupling capacitors and lightning conductors
through their permanent independent earth electrodes

v) Station Fence

The earthing conductor {stee! flat) shall be of adequate cross-section to safely
withstand the system fault current for time duration of fauit clearance by the
remotest/backup protective system. Sufficient allowances shall be provided for
corrosion of the embedded conductor on account of chemical properties of soil
~and also due to galvanic action with other embedded systems.

The grounding system shall be designed with the following objectives:

i) To provide low impedance path to fault currents to ensure prompt and
consistent operation of protective devices during ground faults.

ii) To keep-the maximum voltage gradient along the surface inside and
around the project complex within safe limits during ground faults.

iii) To protect the life and property from over voltage

v} To stabilize current poientials with respect to ground and limit the overall
protection rise. : ’

6-11
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7.1.1

7.1.2

713

714

7.1.5

CHAPTER -7
ENVIRONMENTAL AND ECOLOGICAL ASPECTS
ENVIRONMENTAL IMPACT ASSESSMENT

Daman Ganga SHP-1 envisages the power generation from existing releases of
power outlets. Small hydel development project, while sharing all the benefits of
hydro electric generation, harnesses a renewable source of energy in extremely
environmentally benign manner. Social cost therefore are almost nil to even an
environmental conscious state. Being small it does not involve any additional
submergence or viclation of the sanctity of forests.

The location of all the components of the project require minimum area of land

which comes under Govi. of Gujarat, Imigation Department. The location of
power house is so taken that it requires minimum width and at a safe distance
from the existing canal system from the safety point of view during excavation of
power house foundation. It does not cause any environmental and ecological
imbalance of the area. :

The magnitude of construction activity will not induce migration of labour to this
area, as sufficient local labour is available in the area, and thus local ecology will
not be pressurized.

In addition, it is proposed to do plantation in the scheme area wherever possible.

The water will be passing through turbines for power generation and the surplus
water will be discharged into the river in SHP-1 This project involves minimal
acquisition of land which shall be taken on ledse.from irrigation department and
no rehabilitation & resettlement issues are involved. Further no cuttings of trees
are involved in the project. Therefore no forest clearance is required for this
project.

A standard questionnaire issued by Department of Environment for river valley
project duly filled is given in Annex 7.1.
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7.01

7.02

7.03-

- 7.04
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ANNEX: 7.1

QUESTIONNAIRE iSSUED BY THE DEPARTMENT OF ENVIRONMENT

FOR RIVER VALLEY PROJECTS

Detailed basic information affecting the environment

Predominant existing land use

. {agiiculiural land reserve and

the forests etfc.) in project area
and upto 10 km upstream

Break up of submerged area
total submerged area (hectares)

Forest land ~
Cultivated land

éhrubs & fallow

_ Rocky outcrop

Wetland
Open water
Other use

(a) Forest type in Catchment and

submerged areas.

(b) Extent and nature of forest to
be cut for construction of roads,

colony and other appurtenant works.

Duration of project’s construction

" For agricultural purpose pattern

SHP-1 on downstream side of
Damanganga Dam. No additional
submergence is caused due 16 this
smail hiydel scheme.

Nit

Nil

il

Nil

Nil

Nil

Nil

Not Applicable

Nil - ' -

Eighteen months



7.05

7.06

7.07

7.08

Estimated peak labour strength
Skilled ............. 20

Labour to be
recruited from
affected population
skilled .......... NIL
unskifled......... NIL

Population density in the
area per sq. km.

Number of villages and

population to be displaced

of any village/No. of villages..Nil town
Size of Village .... Nil

Affected families in each

Village ..... Nil

ST ... SC .... Other ... Nil

Occupation of the affected people

Agriculture ......... Nil
Industrial Labour ....... Nii
Forest based ....... Nit

Owner cultivators by size
of land holdings :

Marginal (1.0 hect.) Nil -
Small (1.0 — Z.5 hect.) Nil
Medium (2.5 — 5.0 hect.} Nil
Large {over 5.0 hect.) Nil

Reseitlement
Is a rehabilitation
committee being
Constituted ?

. Existing guidelines, if

any for compensation.

Level of compensation in
cash and kind.

Number of oust families
likely to be settled in new
settlement. - - -

000292

No population
would be affected
by these project,
however, labour
required would be
available from -
the area.

Sparsly Populated.

No displacemerit

There is no displacement
of any population due to
construction of the
project. The information

required is not
relevant.

Resettlernent is not
required.

Not required

N.AL

N.A



Layout plans/masterplans
for new settlement.

Distance of new setilements
from the present habitant.

+ 000293

Not applicable

—

P

periphery subject to erosion,

7-4

7.08  Number and type of facilities All these facilities )
(e.g. School, post offices, are existing. :
bank, panchayat ghar, police —~
station approach road, drainage '
and water supply etc.) proposed 3
to be provided. .
. 7.10  Is the affected area covered No 4
by developiment programmes fike
IED, SED, Drought prone area ) (
tribal development =ic. ¢
e 711 Any proposal to provide - ~ There would be no 4
or create employment for outsees due to construction
ouisees — nature and quantum of the project.
of employment to be provided : A
7.2 What is the expected rate - Not appiicable for
of siltation ? this project.
i Is down stream area subject Not applicable for
to flooding 7 ’ this project.
743 Wind at Dam sile Not applicable for
{diagram giving statistical this proiect.
information concerning the
direction and speed of the wing
at the site.) -
A -
- _ _
7.14  Hurricane, tonadoes, cyclones: Nil i
Frequency of occurrence : . Not applicable -
. . [ -
Wind velocity (Average) Not available |
7.5 P.Ian of area, on the reserveir T- - Not applicable L



7.16

717

.7.18

72

721

722

7.23

slides and slips.

The depth of round water
Table — Maximum
Minimum

Quality of ground water
potable / non-potable / fit
for irrigation / industry.

Paresent ground water.use
pattern in the command
area under irrigation.

Based on the experience of
similar projects in the

area, specify the inter
action between the altered
surface water patterns and
underground acquifers and
their recharge.

Environmental status

(@) Indicate known pollution
sources in the region (indicate
the industrial like chemicals,
textiles and other themmal power
unit. Mining operations etc.)

Indicate the industrial and

other development project
likely to be taken up in the
area during the next five to
ten years.

(a) Does thé area support
economically viable aquatic .
life, fish, crocodiles ?

(b) Are there any fish/
crocodile breeding ground
in the river tributaries in the
submergence 7

from canals and pumpihg

Not applicable
Not applicable

Potabie

Only surface water

sets are used in the
command area.

This being hydel

project, hence not
applicable

Nil

The area has
potential for
further industrial
development.

No

No

- 000294



7.2.4

7.26

727

7.2.8

7.2.9

3.C

7.3.4

7.3.2

resort ?

ces the site contain a
wild life {including birds}
habitat, breeding area,
.e\.clng area, miglauOu
route including the number
of wild fife available in
the area.

is the site a potential
wild life sanctuary ?

Specify any-rare or endangered

species of flora and fauna found

inthe-effected-area
alongwith their approximate
number and measures.io
salvage / rehabilitate them.

ts the area a tourist

Are any monuments / sites of
cultural, historical, religious,
archeological or recreational
importance including wild life
sanctuaries, national parks eic.
iikely to be affected by the |
proposed project ? If so, details
thereof.
Does the proposed area suffer
from endemic health problems dus

it ] £

to water / scii borne diseases ?
ENVIRCNMENTAL IMPACTS

What measures are planned tc
develop the site to enhance its
aesthetic agpects {i.e. recreation
and water sport faciiities and
picnic sites eic.

Will the project help in flood
control, reduction or even - .
eradication of flood havoc down

No

No

No

No

The project itself would
develop aesthstie
suToundings

near the site.

N.A,



7.33

7.34

735

7.3.6

7.3.7

7338

7.3.9

stream 7

Are any changes in water salinity
expected ? if yes, give details of

proposed measures to counter act this.

Are problems of water logging
envisaged in the command area 7
If so, give details of proposed
steps to combat the problem.

Will the reservoir be used for
fisheries development, fish
culture as well as fish breeding,
Crocodile farming etc ? If yes,
give details thereof.

Wil fish ladders / lift and like
arrangements be provided to
allow movements of important
migratory fish population ?

Measures proposed to prevént
grazing the cultivation on
reservoir slopes to avoid erosion
and premature silting up the
impoundment.

Wilt any important natural resources
(mineral, coal, timber etc.) be lost or
their use precluded because of the

presence or operation of the project 7
If yes, specify the resource estimate loss

What is potential loss in
aquatic production on site
up and down stream ? Fish
and other useful animals
and plants

7.3.10 Wil the formation and

use of the water body
result in the introduction
or enhancement of water
- borne diseases ? -

No

The project is not
expected to change
any existing

. situation.

Not applicable

Not applicable

Not applicable

No.

No

Not applicable
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7.3.13

7.3.14

7.3.15

Will the impounded
reSETVOIT 1830 16 - -

(i  Noxious aquatic weeds
- like salinia, water
Hyacinth etc.
() Intermittent host
(Vector) like snhails,
mosquitoes eic.

How will aquatic weeds

be controlled in submerged
areas-so-asto-provide an
improved habitat as for
fishery exploitations.

Will the project induce

adverse climaiologicaily

changes (regarding temperature. -
hurmidity, wind and

precipitation including
modifications to macro

and micro ciimate

What impact is expected
on geological factors (e.g.
seismic impact or reservoir
loading ) ? -

Indicate the méénitude of impact
due to population pressure on -

f) Felling of trees for firewood
{in F-orest fires

(i} Over grazing leading to
depletion of the pastures

(iv) Visual pollution and damage
to scenic values.

There is no additional
reservoir due to this scheme.

Nil

Nit

No area wouid be
submerged due fo
construction of the
project.

No

No impact

No impaci



7.3.16 What arrangements are being made

7.4

7.4.1

7.4.2

7423

(i) to meet fuel requirements of the
labour force during construction
period to prevent indiscriminate
felling of trees fof firewood ?

(i) For compensatory
aforestation 7

(iii) To enforce anticipating
Laws 7

{iv) To control flow of
sediments and pollutants
due to fertilizer and

" pesticide run-off for

cultivated area.

(V) For restoration of fand
in construction areas
{(flling, grading and
Reforesting etc. to
Prevent erosion.

(vi) For soil conservation in

- the catchment 7

Coét of Environmental studies and
Project Management

Provision for environmental
studies / surveys need for this
project.

Cost of proposed remedial
and mitigative measures, if
any, to protect the
environment.

Has the cost of environmental
studies / protection measures
been considered in the cost
benefit analysis of the -
project.

The question of
indiscriminate

feeling of trees

for firewood does -
not rise. The arrangements
of the fuel for labour
woutld be made by the
agencies constructing
the project.

N.A.

Not applicable

Not applicable

~ Not applicable

Not applicable
Not applicable

Not applicable

Not required

Not requiréd
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8.1

3.1.1

3.1.2

8.1.3

8.1.4

000300

CHAPTER -8

CONSTRUCTION PLANNING AND SCHEDULE

.CONSTRUCTION SCHEDULE

It is proposed to complete the project and commission SHP-1 in a period of 18
months from date of start of the project. The selection of the construction
equipment has been made to achieve ihe objective of completion of Power
House in least possible time. The method of construction based on the proposed
equipment ensures that all the works are completed in a period of 18 months
allowing a period of 2 months for tests on all the units to commission the same at
suitable intervals. Detailed Construction Schedule is given as Annex 8.1

MAGNITUDE OF WORKS

The various works required to be carried out for the completion of the project are
classified under the following headings.

PRE-CONSTRUCTION ACTIVITIES .

Pre-construction activities include the following:
i) Tendering process and Award of work.
ity Preparation of Detailed Designs & Construction Drawings.
iiiy Carrying out in-situ settlement test at power house site.

INFRASTRUCTURE FACILITIES

Infrastructure works include cofistruction of buildings, roads workshops, job
facilities comprsing development of plant areas and arrangements for
construction power and other preliminary works.

CIVIL WORKS

Civil works comprise the following:
i) Steel Penstocks

i) Power house complex comprising Service Bay and Control Roomn efc
iii) Tail Race Channel
iv) Switchyard

ELECTRICAL WORKS . - -

The electrical works involve instaliation of alt generating units of power house, a
switch yard and related auxiliaries and transmission system.



. 000301

8.2 CONSTRUCTION PROGRAMME

8.2.1

8.2.2

Infrastructure works such as pre-construction surveys and investigations and the
pre-construction facilities like establishing communication links, land acquisition,
development of land for plant areas and quarries, construction of buildings,
procurement of construction equipments/machinery and arrangements for
construction power etc. will be carried out during the initial period of 6 monihs,
where after the main works of the project will be taken up.

STEEL PENSTOCK/BY-PASS PIPE

®

8.2.3

8.2.4

8.2.5

8.2

The fabrication and erectio
compleied.

el perstock by end ~of 10" mionit st be

POWER HOUSE AND APPURTENANT WORKS

The excavation of the surface power house shall be completed in 7™ month:
concreting works inciuding the foundation for turbines shall be compieted by 18"

maonth from the start of 'rhn prnjer-r

Installation of hydro mechanical works and electro-mechanical equipment shall
be completed by the 16™ month from the start of the project.

TAIL RACE CHANNEL

The construction of ouifali structure is also envisaged to beé compieied by the 16"
month from the start of the project.

COMMISSIONING OF UNITS

instaiiztion of generating unils shall be staried afier the ist siage concreie for a

particular unit has been placed. The second stage concreting shall continue in

co-ordination with the erection of generating plant and equipment. All the two

units of SHP-1"aré énvisaged 16 bé commissioned in 18 months from the date of
start of project.

TRANSMISSION SYSTEM

- The entire work will be so executed tHat the transmission lines are tested and

commissioned in time to synchronize with the commissioning of the generating
units.

8-2
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9.2

0.4
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GENERAL

Power generated from SHP-1 wiih instaiied capacity of 3 MV is proposed to be transmiiied
to the nearest of GEB's 66KV sub-station at Rakholl which is about 4 Km from the
proposed power house site,

COMPONENTS

The cost estimate of the project include the cost of steel penstocks, power house, iail race
channel, hydro-mechanical equipments viz., draft tubes gates and electro-mechanical
equipments comprising furbines, generaiors, fransformers, auxifiares, elc.

Provision has also been made for permanent residential and non—resndentta] buildings,
approach roads, and also for prefiminary works i.e. topographical surveys, detailed surveys
and investigaticns, preparation of feasibility, and detailed project reports, étc.

BASIS FOR ESTIMATION QF COST

A!l thp Dro iect r_:nmnonpnfs are Eoc.qud |n Vn!sud dis_ri t of Guiarat, T_he_ r:-ute.c: .ﬂ.iven in

tandard Schedule of Rates for civil works of PLb..C Works Department, Govt. of Gujarat
have been considered with suitable escalation, for ’kmg out-the cost of various items of
WOTKS. -

The rates for various items of works have been adopted after taking into- account the
current rates of materials, labour and eguipments pre"alent in project area keeping in view

the rates of items forsimilar works on Damangangasrea.

The quantities of various iterns have been worked out from the urawmgs prepared for the

project report. Lumpsum provisions for some-items which cannot be quantified at this

stage of project preparation are based on the experience of similar projecis in the area.

ES:E'!MATED COST

The total cost of SHP-1 has been worked out as given in Table 9.1, The break-up of the
estimated cost for this project is as given beiow.

- SHP-1
S. No. Description (Rs. In Lakhs)
1 Civil V\.{o.rks ) 201
- {including Hydro-Mechanical Works)
2 Electro-Mechanical Works _ 1351.00
’ 3 Transmission works 40
Total ' 1692
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Civil Works
Direct Charges - 1. Works
A - Preliminary

Provision under this sub-head has been made for expenditure on reconnaissance
survey, topographical surveys, and geotechnical investigations. The provision also
covers the cost of preparation of feasibility and detailed project reporis, preparation of
tender documents, and detailed engineering including construction drawings, elc.
Detailed break up of total cost under this sub-head has been given at Annex 9.1.1

B - Land

The land for both the power houses will be made available to the private developer on
lease for a period of 35 years by irrigation depariment. Therefore only lease charges
have been considered and the detailed break-up of total cost under this sub-head is
given at Annex 9.1.2

C - Works

Provision for all civil works, like water conductor system, power house, switchyard '
and tail race, building etc has been made on the basis of preliminary designs and

. drawings. Provision for hydro-mechanical works such as regulating gates and

butterfly valves has also been made. Lump sum provision has been made wherever
so warranted. _ ' ’ :

Detailed break-up of tofal cost is given in Annex 9.1.3
K - Buildings - o

Provision under this sub-head has béen made to cover the cost of permanent
residential buildings. The permanent buildings are proposed to be located near power
house site for operation and maintenance staff. The plinth area of the permanent
residential buildings is as per prevailing normms for different categories of staff.
Detailed break-up of lotal cost is given in Annex 9.1.4 '

M - Plantation _

A lumpsum prov'isionv has been made for plantation of trees in the project area as
given at Annex 9.1.5 |
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Q - Miscellanepns

Provision under this sub-head has been made fo cover expenditure on different
amenities and facilities for staff, construction power, running and maintenance of
inspection vehicles, anciliary camp facilities and other misceiiansous iiems. This also
includes the capital cost as also the maintenance of electrification, water supply,
sewage disposal and storm water devices. it has been worked out as 3% of cost of i-
works less cost of A-Prefiminary & B-Land. {Refer Abstract of Cost) — Tables 9.1.

P - Maintenance

Provision under this sub-head has been made to cover expenditure on maintenance

~ of works during construction.

-'v... L3

9.7

1.8

This has been worked out @ 1% of cost of I'Works less cost of A~Prelim§.;§é'ry & B-

Laﬁd. ( efE- ia E‘ 9-1 .}.

The requirement of new approach roads to power house will be minimum as

infrastructure is already available for both the power houses. However provision of

Rs. 10 Lakhs has been considered as given at Annex 8.1.7
Project Management

Frovision for project management charges has been made @ 5% of the cost of I-
Works fess B-Land). (Refer ﬂuSdﬁbt oi Cost-Tabie 5.1).

Eleciro-Mechanical Works -

Provision under this has been made to cover the cost of generatmg units, switchgear
and control panels, transformer, etc., overhead travelling crane and other items of
equipment inciuding taxes & duties, fransporiation, supervision of E&M charges ete.
Budgetary prices have been obtained from the suppliers of the generating units. The
prices of auxiliary equipment are based on the prevailing prices.

~ The total cost is given in Tab!e-$.1 for the E & M Equipment and annexure 9.1.8

Transmission Line

The total length of 11/33 KV transmission will be 4 Km up to existing GEB’s 66 KV
substation at Rakholi. Provision of about Rs.40 lakhs has been kept for the
transmission line. Refer table ne 2.1
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TABLE 9.1
ABSTRACT OF PROJECT COST SHP-I
S No Estimated Cost Reference
"7 [Name of ltem {Rs. In Lakhs) Annex
I Works
1. A - Preliminary 22.00 9.1.1
2 B - Land 5.00 9.1.2
C -Works
3 Power House and Tail-race Channel 22350 913
Total C-Works (Including A & B) 250.50
4 K - Buildings 4.20 9.1.4
5 M- Plantation 0.50 9.1.5
6 O - Miscellaneocus @ 3% of | Works 797
{Excluding items 1 and 2) )
7 ° |P-Maintenance 5.00 9.1.6
8 R’ - Communication 2.00 9.1.7
Total I-'Works 269.47
9 Contigencies @ 3% of C- Works 6.71
: Charges for Project Management during construction
10 including charges for construction supervision @ 5% of | 13.23
Works less B- Land
. Total {item 1 to 10) 289.41
1. Indirect Charges i}
11 Consultancy charges, Hire charges, administrativer ~
expenses, foreign travel expenses, proffessional 8.70
charges, subscription, bank charges, entertainment
charges and other charges for obtaining liecense etc.
Indirect Charges @ 1% of I- Works to cover audit and
12 2.89
accounts charges
Total Cost of Civil Works 301.00
Total Cost of Electro - Mechanical Equipment 1351.00 9.1.8
Cost of 33 KV Transmission Line (4 KM) . ~40.00
Total Project Cost : §692.00

94
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A- PRELIMINARY Annex 8.7
; ‘s Amount (Rs,
S.No, Name of liem . Raten{Rs.) n Lakhs)
(@) Reconnaissance survey including visk to site,
4 identification of project area, topographical  surveys,
geological suiveys elc. and preparation of feasibility
report and observanation and detaiied projeci report. LS 7.00
5 Detailed Engineering Design and Construction Drawings
for Civil works and checking of vendor Drawings for
Hydro-Mechanical and Electro-Mechanical works. LS 15.00
TOTAL 22.00

9-5
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. b
CIVIL COST ESTIMATE PH-1

B- LAND Annex 9.1.2
Amount (Rs.
S.No. Name of ltem Raten(Rs.) In Lakhs)
1 Acquisition of Government Land from lrrigation Deptt.
Including leagal charges LS 5.00

TOTAL 5.00

96
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CIVIL COST ESTIMATE PH-7

- ANNEXURE 3.9.3
POWER HOUSE AND TAILRACE

: AMOUNT
: HO, LTER UNIT 1QUANTITY] RATE {Lakh Rs.}
; Excavation in aii iype of rock requiring controlled blasting for all
’ 1 |leads and iifts including Gewatering and disposal of excavited Cum 17040 250 4.25
! metarial to earmarked demping sites.
> C"ompacie'd backdiil with selected earth including all leads an Hifts in Ccum 300 80 0.24
zll respecis,
Providing and placing in posilicn vivrated cement concrete at
3 |specify temperature for plain/reinforced concrete including cost of 0.00
cement and agreegate, cost of form works, vibration, finishing,
curing, and cleaning but excluding cost of reinforcement steel.
B M10 Cum 65 2000 1.30
i) M-20 Cum - 1850 4000 74.00
1y M-25 Cum 100 5000 5.00
{Providing, fabricating and placing in position Tor Steel
4 reinfc_wrcement- for RCC'works including cl_eaning, s_'.'ratinfng, cuiting, MT 195 35000 58.25
bending, lapping, welding wherever required, binding with 1.25 mm
dia anneled stee! wire includiong cost of all metarials, machinery,
labours ete, as directed and complete wilh ail leads and s,
3 __|Anchor Bars 25 dia, 3.000 long at 2,000 c/¢ hothways MT .5 35000 0.8
Providing and fixing in position Steel Penstack of dia 1.6 m, 12 mm
6  [thick, 24 m iong confirming to 15:2002 grade H} including fabrication MT 10 75000 7.50
siiffeners complete in zll respecis. . :
7 -_{Providing and-fixing-railing-in position compisie in 2l respects. R =100 40 0.04
Providing and fixing gates (2 Nos. of 3.25 m X 2.0 my in position
8 lincluding supply of all metarials, fabrication, erection, hoisting LS 2 400000 8.00
arrangement and complete in zl} respects.
Providing and fixing of raw waier drainage pipes (150 mm dia}
2 lincluding cost of Bends, Collars and jointing metarials and complete RM 80 2000 1.60
i all respedts.
- oviding and fixingfinstalialions in position Alluminium glazed
10 |doorsiwindows with frames including cost of all fittings, metarials, SQM 50 2200 1.10
finishing 2nd completing all respects, B
Providing and placing of 250 % 250 mm size terrazzo tiles over 30 :
11 {imm thick Cement Concrete base figoring including cost of alf SQiv 20 500 0.60
materials, Ainishing and complete in all respects.
Providing and placing of 50 mm thick acid-proof/chemical resistant
12 (tles in fioors and walls of Battery room inciuding the cost of aji Bam”. 40 1600 0.64
_|materials, finishing and concrete in all respects.
1 Sanatery and water supply arrangement for power house, LS 1 200000 2.00
34 | Civil works of swiichyard. LS 1 200000 "2.00
15 [Roof and Stomm water drainage. is 1 200000 2.00
16 _IProviding and placing white glazed files in 'oflet. SGivi 20 1500 0.30
17 _IProvision of movable crane of capscity 20 tonnes. Nos. 3 1500000 15.00
18 Ercc;‘;'ril(;mg and fixing movable steel hatch-cover in position {4.0mx ‘MT e 50000 0.50
18 Butter Flyvalve Nos. 2 1000000 20.00
20 Roof Truss LS 1 400600 4.00
21 Misceilanous LS -1 500000 5.00
TOTAL 223.50

87
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PERMANENT RESIDENTIAL BUILDINGS
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Annex 9.1.4

Provision under this sub-head has been made to cover the cost of permanent
residential buildings, which shall be located near power house site for operational
and maintenance staff. -

Armount (Rs.
S.No. Name of ltem Raten{Rs.) In Lakhs)
Residential Buildings for station incharge, '
1 switch board attendenturbine operator, .
helpers and watch-men. LS 4.20
TOTAL 4.20

9-8
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Annex 9.1.5

Amount (Rs.
£
S.No. jName of ltem Raten(Rs.) in Lakhs)
4 A Lumpsum provision has been made for ,
plantation of trees In the project-area, 1S 0.50
TOTAL 0.50

9-9
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P- MAINTENANCE Annex 9.1.6
: Amount (Rs.
S.No. [Name of ltem Raten{Rs.) In Lakhs)
1 Maintenance of work during construction LS 5.00
TOTAL _ 5.00

9-10
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R- COMMUNICATION Annex 9.1.7
+
S.No. IName of ltem Raten(Rs.) Amount (Rs.
In Lakhs)
. Construction of Approch Road to power
house. LS 2.00
TOTAL 2.00

f ﬂa

9-11



0003is

Annexure 9.1.8

COST ESTIMATE OF DAMAN GANGA . H.E.PROJECT

E! ECTRO-MECHANICAL WORKS- (2x1.5 MW)

Generator , Turbine & Accessories

Sl
No.

Remn
Particulars

. Qty. Rate Amount ED
{Rs.Lakhs)[(Rs. Lakhs); 16.48%

Tolal
{Rs. Lakhs}

2

3 4 5 6

7

{a) Supply of 2 ¥ 1.5 MW, 600
rpm, 27.0 m head, vertical shaft
Kaplan turbine with matching
3.3kV, 1.5 MW 0.85 pf, 50 Hz,
generating sets Including MIV,
exeitation system, AVR, centralised

lubrication system, HP/LP compressed -

air system, unit control boards,

instrumentation, drainage and dewatering

system, cooling water
including spares.

system

{b) 3.3 kV, 500 amps,S/C XLPE cables J
along with terminal equipment comprising |metersi per meter

of NG cubicles, 3.3 kV LAVT cubicle
efc.

{c) Lube oit & turbine oil for first
filling T

3 1158.64
Mw ‘

etc.

1274.50

3.3/33kva, 3 phase, 50 Hz,

2.0 MVA, Generator transformer
along with all accessories & first
fitling of oil.

2 7.45 - 14,80 2.38
Rs
350

per kVA

17.28 .

Station Auxiliary transformer 3.3/.433
kV, 150 kVA, 3 phase, 50 Hz

2 1 2.00 0.32
Rs.

232

LTAC 'switchgear for aux.supply
to power house and outdoor

switchyard

Tsetl 600 | 600 0.96

6.96

9-12
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5 1110V, 200 Ah battery with boost 1 4.00 400 0.64 4.64
and float chargers, DCDR and Set
emergency iighting

6 [Power & contro! cables for PH and is 5.00 5.00 0.96 6.98
switchyard

7 |Mumination of power house & :
switchyarg LS 1.00 1.00 0.16 1.18

8 |Ventitation & air conitioning LS 2 2 0.33 2.33
power house and controt room

& {Transformer oil filteration & oit Ls 2 2 0.33 2.33
slorage plants, piping and turbine ’
oil purification plant

10 (Filiered water for power house LS 1 i 0.16 1.16

1% 133 kV, SF8 circuit, 30 Amps 3 4.00 12.00 1.98 13.98
12.5 kA breaking current B
capacity

12 33 kV, isolators with/iwithout 6 0.40 2.40 0.40 2.80
earthing blade,630 A, 12.5 kA

13 : 33kV Current ransformers ] 080 3.60 058 4.19

14 {33 KV potential transformers 6 0.60 3.60 0.59 4.19

15 30 kV, gapless type Lightning G 0.60 3.60 0.59 - 418
arrestors

16 [Cost of civil works 2.00 2.00
Total - 1351.00

®

9-13



GO0317




ill;

10. FINANCIAL ANALYSIS

The financial analysis for Daman Ganga SHP-1 has been camied sut io asceriain the financiat
viability of the schame.

The financial analysis consists of a cash flow during the proiect iife. The financial evaluation
suggesis the Internal Rate of Return (IRR) of the project, and debt service cover ratio (DSCR),
payback period, return on equity and return on investment.

10.2 Major Assumptions

‘Assumptions and inputs for financial analysis are presented in TABLE 10-1. Major assumptions

made for the financial evaiuation are as foliows:

16.2.1 Project Cost .
Base Cost

Cost of the prorect is taken as discussed in the previous chapter. The cost is estimiated in the

" base vear o nf Judy 2007,

T e

As the implementation period is iess, escaiation has not been accounied.
1DC '

Interest during construction is worked out based on the disbursement of cash flow. The interest
fate is taken s 13,08% pa. - -

Phasing

Capital cost for the project will be disbursed during the project construction pericd of 18 months.
A linear disbursement of funds has been considered from 0% to 100% during the construction
period of 18 months.

106.2.2 Financing -

Itis assumed that {he project $hal bé financed & an inter est of 13.0% pa. 70% of c:‘npn.au cosStis
considered for debt, which shall be pald back in 8 years after 18 months of construction period.

10.2.3 Eﬁergy Benefits

The financial analysis is based on the energy output on 75% dependable year flows as per
current practlce and gundel:nes for smafl hydropower pro;ects

0. 5% auxiliary consumption, 0.5% transformation and 1% transmsss:on Iosses ‘has been

considered.

The rate of energy per KWH is taken as Rs. 2.90 for Damanganga SHP-1 without escalation.
Water royalty of .Rs. 0.23 per unit (KWh) has been considered for financial evaluation of the
project.

10.2.4 Annual Cost_s

Annual operation and rnaintenance expenses and Insurance costs have been taken as 1.5% of
the capital cost, which shall be escalated by 4% annually.

10-1
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10.2.5 Depreciation

Straight line method depreciation is calculated to 2.57 % p.a. for the project life of 35 years with
10% salvage value. No deprecaatlon is taken in the value of land.

10.2.6 Tax

To promote the hydro power development, the Govt has declared the tax holiday for first 10
years. After 10 years of generation 35 % tax is taken in financial analysis.

10.2.7 Tariff
Tariff per unit of energy has been worked out with 14% return on equity.
10.2.8 Others _

Econbmic life of the project is 35 years.
Discount rate is iaken as 12%.

10.3 Major Financial Results -
The financial analysis is presented as per following:
A: Daman Ganga Dam Toe Small Hydropower Project-1

TABLE 10-1 Input Data Sheet.. P PO | ¢ =
TABLE 10-2 Capitalized Cost and Energy Calcula’nons ................ e emeemeorreaneeraaen e sanas 10-6
TABLE 10-3 Profitability Statement............. 0 STV Uymmeoneasravesreerenrennnnnennneennnnnes 10-7
TABLE 10-4 Calculation of Depreciation and taxation ... 10-10
TABLE 10-5 Working Capital Requirement Schedule.......oove e 10-13
TABLE 10-6 Term Loan Repayment Schedule and calculation of :nterest...;.t ................... 10-14
TABLE 107 DS CR o ieeoe e ieie e e iterean i ireemmacmraesesatssan o s r o et s b oo b s ndn s poae s S s 10-15
TABLE 10-8 Cornputation of Generation Cost. ... 10-16

16.4 Financial IndiAcators

Based on the base case parameters, the financial parameters of the project over the project life
of-35 years are as below: B

PARAMETERS SHP-1
FIRR ON NET CASH-FLOW (TOTAL CAPITAL) 17.36%
FIRR ON NET CASH-FLOW (EQUITY CAPITAL) 20.08%

10.5 Cost of Generation -

Cost of generation with 14% return on equity is w0rked out as per TABLE 10.7 The resul‘ts are
as given below: : -

PARAMETERS SHP-1
Cost of Generation in First year Without Return on Equity Rs.2.10
Cost of Generation in First year With Return on Equity Rs.2.69

13

Levellised-Cos{ of Generation (With Return on Equity) @
12% Discounting rate

Rs.2.18

i _ 10-2
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i0.6 Conclusions and Recommendations

The above financial analysis have been carried out based on assumptions for funds and
financing available in India, and the construction cost, as well as the energy purchase rate of
Re.2.92 per unit-for Damanganga SHP-1 without escalation. : '

T i

The leveliised taniff (with 14% return on equity) for 35 years of project life @ 12% discounting
rate works out to Rs. 2.18 per KWh. The FIRR and DSCR show that the project is
commercially viable @ szale price of Rs. 2.90 KWh,

10-3
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NOTE: ALL FIGURES IN LACS

INPUT DATA SHEET TABLE 10-1
Name of the Project DAMAN GANGA DAM TOE SHP-1
Instailed Capacity of Project in KW 3000
Costs )
Cost of Land 5.00
Estimated Cost of Civit Works 296.00
Estimated Cost of E&M Works ifc Transmission Works 1391.00
Others . . 0.00
Totat Cost _
Inflation in Cost per Year 4,00%
Financing & Other Expenses (% Of Projected Cost) 1.00%
Working Capital .
Period in Months of O&M Expenses 1
Period in Months of receivable revenue . 2
Cost for Maintenance Spares for Working Capital L.S per Year 2.00
Fscalation in Maintenance Spares for Working Capital per Year 4.00%
Margin Money as % of Working Capital 30.00%
Implementation Pericd Proposed in Years . 2 )
First Year of Implementation : 2007
Phasing of Expenditure (% of Capital Cost} . .
First Year . ' 2%
Second Year 5 30%
Third Year " 68%
Expenses ‘ . .
O&M Expenses including Insurance % of Projected Capitaf Cost T 1.50%
- Escalation in O&M every Year - 4.00%
Energy .
Generated Units in Milliofis in 75%, Dependable Year - 1295
Auxiliary Consumption 0.50%
Loss due to Trangformation X 0.50%
Loss due to Transmission 1.00%
Water Royalty @ Rs. 0.23 per KWh
Energy Unit Price
Basic Selling Price in First Generation Year in Rupees 2.90
Escalation in Selling Price per year 0.00%
Interest Rate
Intevest Rate on Term Loan ‘ . 13.00%
Interest rate on Working Capita! ) 13.50%
Period for Repayment of Termn Loan (in years) - - 7
Debt Equity Ratio . ¢ - . -
without Interest During Construction (IDC)
Equity . ; - 31.45%
Loan : 68.55%
with IDC - .
Equity 29.8%
Loan 70.2%

_ 10-4



INPUT DATA SHEET

Name of the Project

Depreciation

Salvage Value (% of the Cost) 10.00%

For Civil Works & Others 2.57%

For E&M Warks 2.57%

For Caiculation As per L. T, Act - ;

For Civit Works ) 15.00%
i e e s e ”'FOFE&M’WOT;G' e e e ek s e e 1‘5.00()/0~ S

Tax -

MAT including Serice Tax & Cess for Fist 10 years of generation (Tax Free Ye 11.24%

Tex rate including Serice Tax & Cess on Taxable Income after 10 years 33.71%
Tariff Calculation

Life of the Project 35

Discounting ractor i2,00%

Return on Equity 14.00%
Subsidy Consideration Yes{ NO Yes |

Source of Subsidy

As per MNES policy, the capital subsidy may be available after

commissioning of the project at the end of generation year -1

Amount of Subsidy shall be (Rs. Lacs) 264.4
Carben Credit Consideration Yesf NO NO

Amount of cerbon credit shall be per annum {Rs. Lacs) §.00 -

SUBSIDYAS PER DEC 2006 (NEW)

KW Amount in Lacs Increament
=1.5%P"0.646

igdG 1300

1500 169.0 38.9 .
2000 2035 ' ‘345
2500 235.1 316
3000 264.4 284
3500 2921 27.7
4060 3184 26.3

4500 34367 T 282 T

000322

NOTE: ALL FIGURES IN LACS

TABLE iD-%

DAMAN GANGA DAN TOE SHP-1
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DAMAN GANGA DAM TOE SHP-1

- TABLE 10-2
CAPITALIZED COST & ENERGY CALCULATIONS

Inflation Rate = i 4.00% (ALL COST FIGURES IN LACS}
 Phasing of Expenditures
. E&M Escalation in
- Civil Works No of e Projected
Year Phasing Cost & Others Works_& Months Civil works Cost
Land only
1 2007 2% 33.84 5.92 27.92 6.00 0.06 33.90
2 2008 30% 507.60 88.80 418.80 12.00 3.55 511.15
3 2009 68% 1150.56 201.28 949.28 |. 600 14.09 1164.65
TOTAL 100.00% | 1692.00 296.00 | 1396.00 24.00 17.70 1709.70
Calculation of Interest During Construction
Interest Rate= 13.00%
Loan Interest
Phasing of Loan (%6 of Opening N No of . Closing
Year Projected Cost) Balance During '_l'he Months During Balance
- Year Const
11 2007 2.00% 23.24 0.00 23.24 6.00 0.76 23.99
2| 2008 30.00% 350.39 23.99 350.39 12.00 25.89 400.28
3l 2009 68.00% 798.37 400.28 798.37 6.00 51.97 1250.62
) 1172.00 - 1172.00 24.00 78.62 1250.62
Debt with IDC and Equity
Financial -
Projected Intt. During .
Year Cost & Other Const. Equity Loan Total Cost
Expenses
1l 2007 | 33.90 0.34 0.76 10.66 24.33 34.99
21 2008 511.15 5.11 25.89 160.76 381.40 - 542:16
3] 2009 1164.65 11.65 51.97 366.28 861.98 1228.26
TOTAL 1709.70 17.10 78.62 537.70 | 1267.71 | 1805.41
Debt Equity Ratio
Without. | % of Total . % of Total
1DC Cost With IDC Cost
Totsl Cost 1709.70 1805.41
. Equity = 537.70 31.45% 537.70 29.8%
- Loan = 1172.00 68.55% 1267.711 70.2%
Energy Generated and Saleable (Million Units) - ' .
Generated Units in Millions in ~ 75% Dependable Year 12.950
B Auxiliary Consumption @ 0.50% 0.065
Loss due to Transformation @ 0.50% 0.065
Loss due to Transmission @ 1.00% 0.130
Net Energy at Bus Bar 12.691

10-6



000324

Lol

1 1
" %B0°02. s sy (Jenddegy Anbz) o5 YSHD 13K 10 W .
%9EL . {12 (10 1) mojgHsnD) swzm ue Yulid '

1L 1%SL0P  [9%68'8¢ |%8IOL [%00°9E [UEL'EE (%0608 [%I0°RE [%416'8) _ t(Lyd uo) mby oo wamay
YIC0S (%S %614y [%80°5h [%09'br [%EE'TY (%1568 [%0L9'9E |%1SLT (notperaadag inoy)im ) £inbg na ninjay
Lesor [2ese orre  HF9IS {T00r (9987 [IS8L . 686 6Lz . , §[ERIIDY YEED AT EINUND
15647 |81'651 L8LTL HE9N |EElr |Sviol |fT98  |L60L  [E6'LT : Jau|pist] teo] JaYE s{ERLODY UseD
oo’ 6ttt  [erezl |61'9z1 |69zt isl'sTi 60921 61921 {ooez) puzedss ueo 07 i) |Est)
1502 |e07992 SL'EST |ovigvr |TR6ET [E9LTr |EHTIT O |9VL6T  [U6Lb TUBUEISY] 11207 21015 S[ERUDY UsE)
9T9y 9Tor 9t9r [ozop {9z9r  |gzop  [9z9y  [ozor  |ovor | uoneisadeq ppy
stper eIz 6rLOT (61961 |95°€6T  [L€718Y (91991 j06°0ST  |99°10% XE L J2)€ Jorg
£6've £9'7T Tht [esel (86t 000 000 000 on'g ” nonExe],
RI'GHPT  [PLEPE £092 9o Irstael  [cettgr (91991 [eees  [99'1ol X8, 1103341 IPoLd eubpeLdo
mn.,: i 0tezl I€9FD |BE9ST  [0S'121 L9981 |8R'10T PI'LET £C09T i sesuadxg o0,
AN AN 4 616t |6l'6T  |616T (66T  [6l'6r [616T l616T upted gl (o @ Aoy torem

o wosSEI & |ende) Tuppropm
$0y 175t 0971  [86LP JLEP9 |SL0B (RYLG |€5EN1 {48091 %00'F1 ¢ ) ueoTuuag uaisase]
1979y 97'op 9oy [9Top. |9T9F  |oroy  |oTow  |ozor  [9¢0p uotiutoeidsq
po0sE  \owzes  |2cve |60 | 9898y | 8SUEE |SLBEF 1L8'6EC | 9506E |000 000 . "Lqrid
90LE Po'SE LTet [seze  [89it  [srof  |6z6r 98T |80z juoo 00'0 %S ) sduzmsi Buipnjout 90

S0RY /608 =DALMI0) EidE)
. i sasuadxy
POBOE | PO'RIE | PO'SIE | pO'R9C ] PO'BIC | bU'BOL | PO'BOC | pO'ROE | y0'BSE 5y U S0 1) BNUBASY [Bl0],
G000 0000 0000 | 000% | 0000 | ovoo | cod'o | o000 | oopo , Wpa13 UoQIED
65089% | GEO'GS | 6E0°ROE | SE0°8DE | 6£0'59T | 650°89F | GEO'ROL | 6EC'8YE | 6EU'EOE : 'Sy Ul SORT ) AZ139 30 BES WO SNUIABY
006'% 0067 006T | 006T | 006 [ 0067 | 006'T | 006T [ 006 . 5y U) 9014 Jupy Afaaug
60Tl | 19Tl | 169°TY | 16YTL | 1692 | 16921 | 169°T1 | reorer | 1692 woASEpUsdea gL ulapeg o) (NW) ABsug
6 & I4 9 ¢ - [ 4 ! TONET2 NOLLVINTHIIANT HVIL NOLLYYALO

.:._.,.".r .:Wv_> Luw.f .__wmu.u. .E.w.ﬂ ._nwsf ._nM:u.. .___.w.ﬂ ..n.m...- —ﬂ aEALD i spenRG

JNAWALYLS ALITIGVLIAOM
0l ATHVL ' NOTLVNTYAT TVIDNVNIA

1-dHS Z01 AV YONYD NYWYQ




£-0)

WY

xe) 2V {(ende) Annbz) molg yseD) 19N U0 WHld

43002
%9821 o (rende) [eIo.L) mO|4-USED 19N U0 M4
ST 960 SL  |%6097  |%0S'9T  (%E691  |%LELT  [YER'LT THEEBT |%08BL |%PP6L [%L0°0C (%LL0E (%ETIY (LYd uo) &nnbg 1o 1wy
V06 CE |%6TPE  |%e60PC  [%I1SE  |%EFSE YoLl6SE  |YoPPOL |%C69E [%Lb'L [%PD'BE {%89°8F oL BE'GE |%ER'6Y {uormradz mouty ) Aynbg uo 14MIY
. irgoor loesye  [9loLE relie leszez  lestze |eiwsz |eSpeT [ULRIT L6561 (ETERL] £eest orizel F|B0LIDY YSBD ALRIRMIND
LT3 5 '¥81 $5'5R1 91°881 #0161 e6! gecsl  |6sgsl  |ov10T [os'vOT JL6LOT (RUIIT |VELIT JUS[EISU] UEOTY J5YE S[BIU0OY YSHD
000 000 000 00°C 00°0 000 00°0 00°0 000 000 00°0 000 000 1ustufecal teoT Jof JudLy s
LTt 6t 78| ¢oogl {oLest po161  |TPE6E €656t 1657861 iovior |95vOr [L6'LOT RL'IIT KELST ‘ualis}eIsu] URo] 920J04 S{BIIDY USID
979 9t '9p 9z'9p Tty 92’9y 5T°9r ozop  [szoy  |ozop  loToy  |9T9y  ISTOY ROV uetietoaxdad ppy
10'9¢1 £1'8E1 | |6T0R] 0s'2rl 8L'prl slzpl |99ept  |eezst [eIssy |ogesl |1L19T  (BY'SH1 |L9'IEE X1, 1338 J0Ad
9188 P88 0988 7988 2088 9188 go'2g  |eog  |pess  [6PV8  [LLTR |E9°08 09T uonexel,
or'pzz  |Ls9rT  |6H'BIZ veter lovesr  |eser  |6rigr |oTeET  [£07MWT [GLTRT RP'RRT I 1op7  |LO'LbE e, 0.00§3¢ 0.4 puokBI2d Q)
88'crt LE IRl SI'6Er  |T6'9€1 gLPEl  TLIEE b WBESTI [10°LT1 [STSTI O [9sERD |feIE |LE0l sasuddxy [010],
6167 51°67 5162 61'62 61'6T 6167 o6z lelsr el 6ver  |ei6T  i6l'6T  16I6T (e ® - Ayndoy aem
. %08t ) 1endey Bunyiom @
1g 299 P99 199 859 5§59 59 6v'9 Ly #'9 9 689 LE9 %00°cT @ ueo]uus] ue 1SN
970y 979y 99y 9o 9T'9p 9z'9p ooy [szop  [szop  joroy  iswup (9T |STO . uotieioada(
rrramrr AR I I E R AL L) T6TIE |989pIE |sEweE |sexif | 6h'6TE ] ©xamd
TRt} Pe6S 90'LS 98'yS SL'TS T°Los L8y |069v |6b'sp o€y |69'iy  |600h  pvSEE 007 ) soueinsu] Bujpnioul W0
sOwT pSOR7 =013 30D wdED
) . ' . sasuadxqy
po'R9E | pO'ROC | pO'BOC | p0'B9E | »0'RSE | p0'S9E | PO'SOE | PO'BIE pO'gOC | pO'99E | POTROE | PO'BOET[ PO'ROC ‘o 1) 597 Ul BNUDASY 1201
00070 0000 0660 000°C 0000 cooe | 0000 1 0000 | 0000 | 000G § 0000 | 0000 | 0000 npa1D uoqIeD
6L0'59C | 6E0ROT | 6E0'89T | GLO'ROE | 6E0'8IL § GEO'BIE | 6EQBIE | GEO'BIE 650°89¢ | 6C0'99€ | 6£0°89% | 6E0'89C | 6£0'89¢ | 'Sy uESEIU A310u0 Jo 5]ES WOJJ ANUIANE
0062 0062 006'C 006'C 006'T 006'Z o067 | coez [ ooez | ovsT | 006z | 006T : Q06T “gyf ] 3913 1y AB1oug
169°21 16971 169°T1 169°2F | +169'T1 169zl | 16yTi | teyzi | 169l | le¥Th | T69'TI j 671 | I69°TL. ik  seg Jo) (N ABJauy
Ff4 1 0z 81 8l L 9! Y ¢! Y 2t i 0! VI NOLLVYAdO
r £ 124 17 01 [ 19 A 91 14 ri €l 143
FLTEY LTSN FLEFY anax Amay LY avag Avax ARIL il ._u.o... LN avay m sl
' INTINALYIS ALITIEYLIA0Ud
€0l mqmmm_m , . NOILYATVYAR TYIONVNII
1-dHS 201 VA VONYSD NYINYA
B TR L L VI . .




000326

64!

xe) Jay v (Jenduy Linbi) mopd yses 18N uo Wld

Co %8007
. . %9E'L1 (t91de)) (€30 ) mOj4-4suD JoN UD Waztd .
YoLD'OL . |%L10T %8907 [%bIIL  [%099T |%b0TT  |WBPIT |%06T7 : |%ICEE  JAtier %1 [5ieme %08PZ (Lvd to) by wo titniay
PoLTST | |%BLBL (%LIT6T |%PLGT [%0TOE |%SIOE [%BUIC [%0STC %1810 [Wefif |%ILTE |HiTEr [%ISee | (uonwoeidaq momim) Ambg oo oimiog
TSUBSSUR9S IBBISS IS |S'tize |1'6v05  [epssr (T4 |Bopsy  fToLer  |vTocy  (S'9zer  [s'8wRe $E0I2DY YSED) dafiE|RILNG
WISH piesL 4TSt Jeees  ferzst  [ecwgl  friwor  leceol  hisiLl  [srer feesct |sosc: |orogt US| [RISUT-ULO] JoYT S[ERIOSY SO
000 060 000 000 000 a0 ooty 00°0 o0 00'e 000 o0'e 000! juniudedal teor oy st psy)
FOTSL|PLYSEJLELS \ZEESI 6ETOL  lgLp9l  1H9h, Jere9l  P19Mcl (8Ll [e6'SLd jsoszl  [orosl TBLI[BISU] 107 9203 SENIDIY YeB))
Yzey 99r 929y 97'9% TR 9T'9Y 9z ap STy 979 TP 979y 9T'9p 9T9b uonmasidaqg ppy
ELR TG S L R TSR TSR 15 o S G [ K1 GO o U < T B F AT G 1w~ ST F7 Y T QR P V2 S PYRT P 06'¢51 . XU 1398 j50ag
SLOL - WOBL9T6L 008 fesig [9sT8 (IS8 (ev'pR [szes |oo9R  C|se'se [ezew |ouug . ubnexe,
1ST8L TR 18060 |60°P6L  [SOUGT  JRCIOT  [8CPOZ  |SSLOZ | [6SMZ  [zSEIZ [peorz  lspelz 99'122 Xu[, 210036 1044 |euopELd()
SR fzsner  [ovuer  Jseect lerost  [9eost  |setar  jewoor  [mwust  ltewsr  loctst  lese) gc9p1 sasuadg mo,
6U6T  lovst eIt [erer  letsz  [e'gr  jsrer  |el'sz  jelez |srsz ez 6167 [61'6L o @ Aoy orem
, m %08°51 @ 1ende) Suppiopm %
WL 9TL 1Tt ST o1t oL 00t 969 169 189 89 89 sL9| %O0's T ® uror kua, uo ysaro)
or9y  |9tor oty |ozoy  lozor  iszor ooy lozor  lozer  lozey  [ozer ez 9T'or uaye2a1da]
§2°500__|pT69r  |F'ELZ 169917 | 0708 |eEar [ F59B7 |S6687 | |9676%  |PEE6E  |2996T | 6T 10F 9BEE . 10194
SUTOL o886 [00's6  (sel6  |veuB  |orve 1718 |60'8L  iso'sc  [eI'TL  {eves  |SL99 [8119 %0s O eourinsu] Jupnpsur WO
! SOUT pUGR  =DaI3A BTy
! , sasnsdyy
POIBOE | PI'BOE | yO'RDE | POBIE | POEIE | RISOC | POWOT | BO'SSE | PO'WSE | POBOC | bOR9E | bOROE po°goe 'S UF SOET U} ONUAADY [B1D),
aeee | 0000 | 0000 { 0000 | COOC | 0000 | DIG0 | o000 ! o000 | eooc 1 0000 | 0000 | 0000 11pa1D ot ey
SE0RIE | 6E0'89C | 6CUBIT | 60°89€ | 610'89¢ | 600'89¢ | 60°89¢ | 6c0'89% | 650895 | stgor | 6cogat 6E0'89E | 6E0'BIE | sy ul sow] ur AB1ouo Jo ajes woy anuaAdY
0067 | oo6T | 006T | 006t | o006z | 006¢ | oosT | 006 | OosT | o006 | 006 | 0067 | ousz "SY ] 990 1y ABsoug
10T [ e | een | e | revnt | otevzt | ween | teemt | reens | oieenr 16971 | 16971 | Ted'er %St Ut o188 0 (M) ABsauzg
of #E £r zr e of 82 8z & 9z sz %4 £ ¥¥IA NOILVHALO
it 9 st ¥ Xy ir Ie 0g 61 BT it M mmn nveg
-x,um— AU AEIL ._En.> B30 AHD L EilrEy 83 .:mv\.f ‘_uU\ﬂ hnu.ﬁ ._no\F ._umu\ﬂ *
. _ INAWSLYLS ALITIEVIIAO¥A
€01 TTAVL _ NOTLY'IVAR TVIONVAILL

®

1-dHS 0L WYJ YONYD NYIWYA




ooa3e’

N0V TN

ceve | €92z | EL6T | 2553 | 86¢ 000 000 00°0 Do'D — FAEIT XeL
omicz | ws0r | &134T | e1eEr | 959 006 000 050 00°0 BU0000] BEXE] 33N
00°0 200 00 | 000 00’0 000 00°0 000 00’0 VL0 S/1.uomenpag
og'tzz | v#'I0z | SYILY | zUEET | 9s9z | o000 00'0 00'0 an‘o ouseou ajqexel
00' 00'0 00'0 500 00'0 oe'see | 1r2ese | syesi- | e0zen- 37 5501
00'0 00'0 00°0 000 pess- | 11ZEl- | spesl- | 60zze | 00°0 o 4/d 5601
og'tzz | w10z | ST821 | zreer | sswoy | tE're | vE4T | GE7TE-. | 60TTI- oI BlGEXRL
gtz | ssep | €810y | 1eell | seopt | zesor | gosel | 18I | 100K Py L [ 42d Se uopepaidaq 15587
azsb [ szop ooy | ooy | orer | szor | Srer | gzor | 9TOr (1S} LD 1 Jo6 se uofjepaIdsq Py
eresz | potbz | erore | ooz | esost | sevuer | 91991 | 06081 | 99'101 xeL 2i0jag U0
g ‘ 9 s B £ z ;  gorEd e " WA NOLLIID
4 LN TN
i ol 6 g ‘ 9 5 o £ 4 1 sean
Jea) Jeay oYY ieaj 183k 10a) 03 188 sea) | seap | teap
NOLLYX YL 40 NOILVINDTIVD
55c [o598 |eaI0T|1863L_ |s60vE [Zesot _ [goael  |IS'62Z  |T0'0LT WONE[791090 [PI0L
rene | bobor | 1865 | 82665 | 05659 | BLwZL | 1516 | 9ETLOT | 09715T1 IEA UMOT LOTHIA
(0 | g1 sote | eees | zzeny | ecest | oseoor | wzber | v9TIT vope[saItag .
b0y | 1E'Sse | 82655 | 957889 | 8ewie | 1816 | 9E°TLOL | 09'T9ZD | KTBME 1520 buado
' , %005t ® _ ' SHOM W B 3
qrer | oowes | szrom Tyt | wrowt | Lebsl | ce'€e | 6182 | OVEOT BNEA UMOD UINIM
1671 6151 JLi YAl 2052 gove | 606Z ceve' | ocvor | oseey LOlEPHERG
oooa | szror §ozrert | wvowl | c@wer | £6'E6T | 61'BZZ | 9vE9T | pE'SIE i 150 BUUz60
_ %0051 ® SISHI0 ¥ SHIOM 1N
XV1 AWODNI H3d SV 11
ST | GTep | 979y | STov | ozav | oLob | ooy | oroy [ sT9Y UoEIdoq (2101
sTee | pT'BE | ¥U'BE | pI'BE | PE'RE | vIT'BE | PT'BE | $Y'8L | ISE %57 O pTbebT  SIOM WE3 Uo
e 123 z1'8 218 4T 7r's zrs z1'8 zr'a %57 @ VEISTE  SIOYI0 M SHOM (IR U0
000 00'0 000 00'0 00'0 00'0 00’0 000 00'0 %000 @ bE's puejuo
@ uopeadog
, %0007 anjeA abenes
(W16 ) 1oV "3 1 HAd 5Y "1
D03 W
5 - & Z 9 Iy F £ z T e it HYFA NOLLYHIAO
11 o1 6 8 ¢ 9 S b £ z 1 Jeop
JBaA A3 J8a3h Aeap 1eap 1893 Jeap ._.mw\r Jeajp 1eah Jeaj ,
5087 THS0RT. 150D JEI0L
000 SI9U10
PTPALT DJOM R D
#8'61E SO, D
vE's pUET  DOTUIMISOD
t+-0T A7avL NOILYIDIU4Aa 40 NOLLYINDTIVD

T-dHS 301 Wva YONVYD NVIWYQ

o




000328

-0

[Titeg | 9r4s. | o7es [ vvas | 0588 | ¢o'sh | aves | 9TEa E9°F | Z89% | beas | 6w | Z2¢8 | £808 | 09Iz Alge ey,
o GWBST [ 90097 | ESIS7 | L£79F | vBE9T | 68'29c | 8»'C97 | ES 197 | £665F TS| S9WST | pe0ST ] 9S'SkZ | TrBEC | OF JEc j ] BLIOOUT Bjqexe]. 39N
000 00°C 00°C 030 00 oo¢ | o000 000 000 0o 000 000 | 007 00'0 00'0 Y1 08 S/n uopInpag
SE'DST | WE'09T | £S'VOT | LETST [ VOTIT | 6B'EOT | BH'IOC | £5°Y9T | Le'6sT | ToesT | S9bsT | ve'ost 55'SPT | TT'6EZ | OpIST aLIOIN] Bjqexe],
od'e 00'0 000 000 0070 00'0 00'e 000 00°0 000" 00°G oo 000 000 00'0 4/ 5501
080 000 | 0o 00°0 800 000 }: 00%0 000 oo |, 000 00'0 000 00°0 00 00°0 , df 5501
SE'09Z: | RE'TOZ | LECOT | POTOT | BR'ZIC | BYEST | £LYOT | Lo'ekz | ri'esy |.so'vsz | voosr | seskz | Trter O IET ' juo1d ojgexey,
98'¢ - | 06'8 LroT {3r41 60'6T | b0'Z1 50°02 6S°EL s£er | seze 19 ar'se o1'gs 5129 By L 14ed s uojiepaidag 155
ST'ey | 9o 52'9k 59k 0zey [ 9Ty 9z'gk 92'9k 99k 92'9% azoy 9’9 9ok 929 {W13) L2V 31 42d se uonepaiday :ppy
SOBIZ | 99vzz | oiwer | «S9rz | ee'mzz | 1Tve |leweer | zesez i oezicr | ozeer | £0Ib | 6r7bi | swibe | 1iopz L9462 %21 210538 Jyoid
w £ 72 ” o 6r i ogr Zr gr st bl £r al oo % . Y4 NOLLVYIAO
8 5t b £ 4 1w |vooz 61 #1 WA o1 §1 b1, o | . 100
2o 83N 1ma) I8N 1BBA 1830 188 ieap, 1ea) Jeak 1eap 1A Jeaj, -7 fi=2 5 '
- _ " : . NOILVYXVL 40 NOILYINDTYD
£5°0, 952 [o58 VTS T S A (7% 3 30N 17 A T T A [ T A (A o R aTsv|  [91'es  [vEeo ucpe|>aiddg jeos
FO0E | TEESE | e5ib 06'8% £545 8978 | TZo6L 89'E6 | TeOIl | S9'62l | TESTAT | SW64T | 211le | GLeez | teebe BAJEA UMEG USI]IM
0E'S £2°9) 394 £9'8 Sr'ey ¥6'1T | s0%e1 6591 | - Skel wer | T6'9T L9'1€ LA £a'eh L5815 uopepaidag
£Ese 9516 0688 £5¢5 89’29 Wb BYEE | TTONT | iSo'6zt | £9'ZST | SpeLT | TMTZ | seeWz | YReer | LLBRE 1502 Bujuado
_ , Co L |eo0st ® UOM W R 3
6E:9 5L P88 o1 (244 or'yt | b8'9% £6'6T Sweyr | eS| ek 618t | £6'bb s8¢ 8129 SNJEA UMOQ UBRIM )
£171 €67 98'1 e’y 91 ¥z 667 (4% bTp 8y £L8 #L'9 64 £5'6 L6071 uopepadag
75 b8'B 1701 yEl Ok'#3 6’97 | 661 ShET 65'¢t |- apze | ever £6'by 5828 BI'Z9 ST'EL 30 Buiuado
: , . o |ac0sy @ SID0 N DHOM [IAD
) . . ; : , : | XV1 IWODNT HAd ¥ 11
9Ty | oT'ow ' 8Ty | 9T'hY | 9Z'9F | 06F9b | 9z'9F | SL'9r | DLOy | 929F | 8T8k | 9Z9F 9T'sF | 0TOP : Seov UONEFSId50 [E30.
B8 | r1'8€ | pT'BE | #T'RE | HIT'BE | PI'BE | MT'BE | TOE .| PI'BE | T'BE | pTEE | LI'BE PU'BE | PU'BE | PISE | %/ST O STPEPT  SYIOM g3 uo
(44 TT'RE | TR v e s e T8 T (4y:3 e (4% (A% e T8 [WiSE @ PESIE  SBU0 % SUOM IAD U0
00:0 oo'o | ooo 00'0 00’0 o0'o 00'0 000 ob'o 00'0 .| 000 00°0 ov'o 600 000 | %000 © YE's  puEuo
: ! & uopepRadag
: ! %0001 anjep afieaeg
_ ” : {115 )10V ‘3 T Had 5V 1
i | i
74 £ 44 Iz 114 &7 &r Lr a7 5r 24 £7 Zr I ar HVIA NOLLYYFSO
a 52 # £2 2 1z 0z 61 8 a ) st b1 £1 4 P
ey JBRA Jeaz Jea), 184 Jea) i deag Jea ) 203 e Jeaj ez LETN FLETY ._mmw ‘
. TH508T 3503 [EI0)
' ) 00'0 s1Yo
) oL FTRRPT OHOMIWN B3
' PR'STE SHOM IAD
_ : bE'S pUZY  DAIYIMISD
-07 318Y4, NOLLYIOINAIA 40 NOLVIND VD

TNISAUADIE 1TV FION

T-dHS 301 WYA YONYD NYWVa




=3

- 000329

TNISZUNDIE TV ‘BLON

52'94 v0'8L | OT'6L | EPOB | ZGIB | 9528 | TS'ER [ Ib'PR | &C48 | 0098 | B9O8 Alqe Xel
CoLet | €51€Z | S1SEC | O9BEC | SEIRL ) Lo bl | bLLbe | SWOSZ .| 16¢5C | PI'S5C | FI4SC 303U ajqexe} 13N
0070 000 000 00'0 oo o0'e 00D 000 00'¢ 00'0 00'0 'v1 08 5/n wopanpag
DL LTT | TE'TET | ST'SEY | o9'mee | SB'TLT | Ze'PPT | 6L4VT | SHOST | T6'TST | pT'EST | PTUST SLIBUT B|qEXEY
00'0 000 00'e o0 |' ooe 00'0 00'0 00 000 00'0 00'e 4/ 550
000 00’0 00°0 00°0 00'0 o0'n oo |, 000 00'0 00°¢ 00'0 4/ 5507
O£°£LTZ | TS'TET | ST'SET | O9'BET | SB'IPT | 26T | 64'2bT | Sv'osT | 16752 | vISST | ¥TULST y01d B)gexel
80'1 LT3 6b'1 [V 'z ' S8z 9L S6°E b’y 9b's Py | 142d se wopjepadag 8597
92'9% §7°9v 92'9p 9z7'9% oz'9% gziap 97'9b sk | orop 92'9h 92'9p (W15} Lov 31 sad se uopepextaq :ppy
15781 ) zs'oet | 8£0s1 | eotwel | soeer | msotdz | sevor | sssoz 3 eso1z | eseiz | etz XeL 210J3g Woud
73 '3 & zc e os 174 8z L2 14 74 Y34 NOLLYHIIO
Fix 9€ st bE £ 4 1€ i 62 82 FA4 103\
1830 egh Jeapy FLETY ey ledy T8R4 Jeap Jeah lea) . Jeaj,
. NQILYXVL 20 NOLLYINDIVD
80°1 P [ 64T 50°T VT S8'T 9E'E 56 E o'y ov's to1e>a1dad {0101,
£0°5 165 FTX3) 818 £9'6 £011 F 89'S1 bIET 0L7e €552 BN[eA UMOD USRHM
59°0 b0t xda b1 041 00'Z 567 Lt 14 £8'e 05'b uefepaadeq
165 96'9 8r'd £9'6 £e'T1 el 89'57 b8l 041z £5'5e £o'oe 10 fupsdo .
: %00'ST B SOM W B T
201 9zt 8p'3 vt S0°2 Wz | ez peE'E 6t o'y £1's BNleA UMOQ USHLM
61°0 T 90 €0 9E"0 £r'0 050 650 690 180 96'0 uopepaidag
871 a1 vl S0Z 2 %4 ve'E T6'E 7o't £'s 6E'0 3503 buvedo
5oysT @ 13100 19 SHUOM BAD
. XYL IWODNY Had SV "I
9z'9y | 9z'op | ST'OF | eT'9P | 9C'Sy | GC'8v | 9T9v | OL'OV | 09k | 979y | SL0p uoneideq (e3oL)
PE'RE | PT'BE | HT'BE | PE'BE | ST'BE | pI'RE | ST'BE | PYT'BE | YT'BE | $T'GE | HT'BE | %ST © VTPBYT  SHOM W3 U0
18 zt's s FAS 44 18 TR 18 (4%} zr's T8 %Sz @ PESIE  SIRUID B DHCM JIAD Lo
00°0 00'0 00°0 00’0 000 000 00'0 00°0, 00°0 00’0 00’0 w00 @ FE'S puejuo
: : @ uopeavidag
%007 8neA afeaes
R (WIS ) 1OV '3 "1H3ad SY *t
5€ kE £ g ] IE o€ 62’ 8z L 9z 74 HVIA NOLLYYZI0
£ 9¢ 3 bE £e e i ot 62 8z £z seaA
leay P2 78 Jesy Jeag Bap feap B3 Jea) ieap 1234 Aea)
1p'908T 380D 4el0L
000 L H )
' bTUPBET MIOM W B D
, $'S1E SUCM AL
. ¥E'S (pUET  DOIYUMIS0)
+
+-0T 378V.L NOLLYIDIU43Q 40 NOLLVIND VO

T-dHS 0L WYQA YONYD NYHVG




» 000330

e R St AN R P R R TS B T )

974 WL (ST |GTL S04 (004 |96°%  [16°9 |48 |E8'%  |BLO (84’9 |1L9 [89% [P0 [19'9 %bY D IM U0 ISBISYI]

o ees geees o |eeEs  |eges . Jewes (@S {518 Joziis  |ewos  |ssoe  |szos  [o0es  |essb  [avse  [ezee Je6mb | : eouRUl4 yueq
sver. jover feser lteer feser jepee  erwr  |eoiz (61T ST (ROTZ [SSTR (el - [Tz oz |60tz |esoz | M J0 9508 © Aouoj uibien ,
6§82, |69l _|ZGL |TRL [0%L  |ThL TEL _|fed  |§ed 0% [vhg |04 |ZBL  Je0L  [G0L TYLIAVD SNINHOM TVI0L Cot
Ot |edd  C[SL5  |ewd  ved  [o09 I R [ S T 17 T £ S [T T S T ,V sareds SHUBUSUIE
PETO  [PEIS |vET9 (P19 (b9 [bETS pE1S  (pE19  [pe19 BETO [b19 [eETe JbET9 . PETe feete | z _ anuasoy
g8 leed jvoy  leee  wor  leeo  dise  jope  fpoe  aeg fost  [sfe lers  lesw |Seb lig ” 3 SoSUKDA W B O
o 6| eE i | oF 3 6z | W | <t | s | st | ke | e | Ze | e ot e Frah NOLLVYZd0
‘ . .
'y st bt te ze 1€ ¢ 62 8z 7 52 57 14 £z (%4 w | G 1894
FLETY IRBA JLEYY JL-ETY B3y, FLETY JLES JLETY NLETY 204 i), eay Jeay '|odeak 13y, lea) uf
; . : poyiag
859 [89'0 0 1789 6¥'9 M9 b9 b9 [68'9 LB’ jee'9 JEE'9 JTE'9T [6T9 {29 [sz'9 €29 [1z9 [oz'e %P1 D DM U0 Jsalaiu]
w0 [288 . loce  [OUBK Jo6' PToew [€5¢r [SEwy BTy [0tk 19ger  [ieeb  [osob  fewor  fezew 913 [book  [e6'te oouRu ueg
eeoz (602 docor  [tooz  Jesor  jewoz  fueoz |60z [er0z  [STGZ je002 200 [o'e3  {oe'el feret  |arsT  jecer  [go'sT M 4O %0E @ Aouoly uibreW
€9°65 |15°6) (1060 1485 [Eves |STEI_[68 40 |vv i |OvEs. |ZT[0_ |v699 |E£95 1505 |TE 83 [ET08 |vEEs /750 0558 VITdYD SNDIHOM WIOL
06°€ BN N G G A N L A A A A G A A A Saiedg eolIeLRUE] '
pE'TY I ot I 1 T L T T T N eSS T (= I 1% C R o B P T B St T Y S T 1 5 1T T 1 1 T [ TR (0 z anuaasy|
o ooy qvet oot Jiee  fes o leee  fyze  eot ez demr |ser e e ez sez lovz ot sosuatxa W Of
i ¥ ™ ) !
or || oo | s o | || oo | s g1 ¢ 9 i 4 £ z O N oy AR NOLLYYIAO|
. - - i 1 B
0z 61wt i1 91 51 b1 €1 1 1 o1 6 8 4 9 S b 3 1 (WUoH : ea
Fi= hmok Jdea) ) Aga) Jeay lea) Jeap Fli7 lea) Pl:C 1Y ea) Jes) tea) Flic) JB2) ) ), pl:cT8 _h_ .
. polad : S

TINATHIS INFHIUINDIY TVLISVD ONDIHOM

§-01 T1AVL : ,
, T-dHS 01 WVQ YONVD NYWVQ

SOV NI wmg_\._.o_.m TIV :HLON



rl-0l

v
ﬁa@w 81024 [15H} [§T4) £H! 81 D2L 81921 00°0Z} IGNQ 0 PeW R
ey 1251 i3 Y9 K] ¥ TSLEE SOCoL YEaBu| [M01
R o 1) z0 " tz'9 3 0z’ [¥1{0N5 BERHG/A UO Jaaibi]
ﬁ 880 oLy 0599 B3P 36°08 T 40k S9USE URE] U3 UG JRadBil]
000 18852 [T SL¥0S PEOEE 2V 251 1690 X ERIIRS
L 500 ooe 500 060 [ [T THIEanG SIATEIAY
Z5ok 2501 250} TS0k 508 50 00°0% ’ ORI
18] 507 [24] 85'9 56'0 oy ] (¥4} LI
501 88°Z0Z £0'08¢ L2618 AT yo'LDL SULSHE lewsurJoye Buvedp  LILOW NIZL
50 |zsor 7505 %501 25°03 7501 00'0% Bl
€20 85'2 «©y 0L'G 00'L [A ] x4 YR
£0' WeLE 65666 94628 16'199 01'BLL [FYLIEY (uswmsu Joya BuvedD  Giuow ik
7501 7501 25°0k 504 2504 2501 00'04 weLAw|
3] 20T 'y T3] 8L ys'o e V|
[t 2800 Loy 0£°0C5 er'zen 16884 Yyt IWewisy) J9Ye BULBID LUK NIGL
25'04 501 250} 2504 =0 75703 0001 I
oy'0 3% 09 268 8z o0'8 L8'TH Isagiu)
B0'ZY ¥rP6T 0z :3-10 00640 83°664 Y3 10) uswepsu soye Buuedn  qiLel ng
750k z304 7504 504 504 908 000} . oL
150 oc'e Fiad yO'0 or'L Iy 26°'71 |ear010)
84'25 S6'PO% Rt £E'L55 25080 02808 [FYLIN wouystsu) sele Buaedy  yluow o
7501 2508 2501 2504 2504 2501 00704 luelinielu
490 Zve oy 919 -3 (3] BO°EY ' LT
50°co Fi3-1td 80 LY P10 £0'PB9 z2'0z0 121 L0TH ' wewiReu;soye Buued  YINOW WL
2508 7501 £9'04 2 S 1)) ol 0004 JusLH(E|
080 £5°¢ o8y 129 £9'L 008 8LgH (LI
1958 08663 06'528 21259 OEBAS 88'v0L eLoes [P E-1 pwaisy; oye Sudad  LILOW 1D
25704 7oL 40k 504 250t z8'0h 5ol 0004 unuyE)
160 't 4 90g 106 ae'y a4l e 08'CH 1SRy
21re 1oz 05°'0EE 88'26y 16'606 orGhL ST PR ¥ )12 ueieiey JoYe Busdy  YINOW WS
2500 z5'0l z5°04 ze'ol - egol 2504 ot 0004 jusLsiEty|
£0'} 8te aLe £5's 4] [:-¥] £z 144} (L]
vO'KE £8'0zz ToLYE 0Z'eLy sg'eeg 95'522 Lee [Ty jusueiey Joye Buosds  uivOW Uik
25704 Z5'0L 2504 z5'ol 50k 79'0k 5o 00°04 luauge
vt 152 133 23] 13 184 yi's 28'