KMzl DODSON-LINDBLOM HYDRO POWER PVT. LTD.

Note:

Sub: Bhandardara HEP (12 MW): Ref No 0430
Clarification on Maximum Plant Output

It has been clarified to DOE that the Maximum Plant Output of BHEP (12 MW) can be 14.84
MW, based on the limitations imposed by the Hill Diagram provided by the plant manufacturer. To
support this we have already submitted manufacturer’s documents, drawings, Hill Diagram along
with tabulated data giving output at various discharge and head.

As regards our Letter No PP/MHB-152/3863 dated November 13, 2006, addressed to BVC,
wherein we have stated that maximum power that can be generated is 14.59 MW. With this letter
we also enclosed the documents which were same as presently provided to DOE. But the Hill-
Chart table provided was a tabulation prepared by DLHPPL from the Hill Diagram. It may be
noticed that in the table following is given:

HRL in Mtr Net Head in Mtr  Discharge in M? / Sec Average Gen Load at Generator

745.00 73.30 23.00 14.59
DLHPPL had made a mistake in reading the Hill Diagram while preparing the table. This is
evident from the table authenticated by VATECH, since at same parameters the Generator Output
is 14.84 MW.

New Table Figures are:

HRL in Mtr Discharge in M>/Sec NetHead in Mtr  Generator Output (MW)

745.00 23.00 73.30 14.84

The above figures are authenticated and the same should be considered.

For Dodson Lindblom Hydro Power Private Limited

Prem Paunikar
Director (Projects)



BLHP

Dodson-Lindblom Hydro Power Pvt. Ltd.

Regd. Office : 6, Shiv-Wastu, Tejpal Scheme, Road No.5, Vile Parle (East), Mumbaqi-400 057.
Tel. : (022) 2682 6819/ 6718/ 6594 « Fax: (022) 2683 4658 « E-mail : dihppl@dlzcorp.com

Shri Sameer Pendse By: Fax/ Courier
Bureau Veritas Certification (I) Pvt. Ltd. Ref:  PP/MHB-152/3863
Pune Office Date : November 13, 2006

Dear Sir,

Sub: BH-1 Clarification

Vide our letter PP/MHB-152/3854 dated November 8, 2006, we have clarified to you that
maximum power that can be generated at BH-1 with maximum Head is 14.59 MW. This
is also evident from the limitation imposed by the Hill chart. The maximum recorded
generation also is 14.5056 MW,

As required by you, we enclose here the Design documents for Turbine and Generator
supplied by the Manufacturer.

You may sce that the owner’s requirement stipulated is 12 MW + 17% overload. both for
Turbine and Generator,

Design and Test data are:

1) Turbine
3.2 QUTPUT

a)  Guaranteed (KW) 12564 + 17%
b) Max. expected Overload (KW) : 15500
¢) Optimum (KW): 12200

2) Generator
C 3.0 Electrical Qutput

a) Guaranteed : 12.000 MW + 17%
b) Max. expected overload : 15.111 MW

[t may be scen that Rated as well as Guaranteed output for both Turbine and Generator is
below 15 MW and even though Turbine is designed for overload of 15.5 MW and
Generator for 15,111 MW, we can not operate at these loads due to limitation imposed by
Hill chart. Overload Designs are adopted by manufacturer for various reasons, which
includes design deficiency. manufacturing deficiency and also ageing effect.



[FIH3[e] DODSON-LINDBLOM HYDRO POWER PVT. LTD.

We once again confirm that we will never go beyond limitations prescribed by Hill chart.
The Type Test documents which you have asked are not available with us.
Thanking You.

Sincerely,
or Dodson-Lindblom Hydro Power Pvt. Ltd.

Prem Paunikar
Director (Maharashtra Projects)

Cc: 1) Mr.Sandeep Lele, BVQI, Mumbai
. 2) Mr.llango Bharathi, Bunge, Mumbai.
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EXTHBIT C-3
MANUFACTURER'S DATA SHEETS

400 TURBINE

ltis proposed that the existing embedded spiral casing cum speed ring and the dralt tube be
2 used as it is or with only minor adjustments. To achieve the Owner’s requirement of a

1 Facility with an output of 12 MW and Lo achicve the ability to operate at a 17% overload
wpacity for cxtended periods of time, the generating components will be designed and tested
+4 toahigher rating.

1.General

a) Malke : SULZER HHYDRO
b) Type ; Vertical FFrancis
c) Unit sctting fevel : (-5.25)

(Guide vance center
line to TWL)(M)

L Rated net head (M) : (.00
3. Operating Data for design and testing
3.1 Discharge
! ! a) Guaranteed (cum/sce) : 23.07
y b) Optimuni (Cum/sce) : apnrex. 215
j 3.2 Output
j a) Guaranteed (kW) : 12564 4+ 17%
‘51 b) max. expected averload(k W) 15500
'] ¢) Optimum (KW) : approx. 12200 ‘
3.3 Efficiency
a) Guaranteed (9%) : 92.1
L) Optimum (Vo ; 93.3
1 4 Speed
a) Design (RPNT) : 4280
b) Maximum runaway speed ; 880)
(RPN
.S
R Maximum pressure rise (%% : 35001, stat.

7. Runner
a) Naterial

Stainless steel

B M0, 1900 (069



13.

15.

Fus1 30, 1999

(CrN1 - 13:4)

*h) Discharge diameter (numn) : 1550
*c) No. or runner blades : )

“,
Shalt ‘
i) Material ; Forped steel

CK3SN (DIN 17200)

Guide Vanes (wicket gates) and Operating Mechanism

a) Material of guide vances ; Stainless stecl
(Cr:NE-13:4)
L) Number ol guide vanes : 20 (Nos.)

Stay Rings and Spiral Casing
a) Muaterial and dimensions : As is where s,

Draft Tube Liner

a) Material and dimensions : As is where is.

Turbine Guide Bearing
a) Type ol bearing Oil lubiicaied bearing
Shaft Seal

a)  Type

b) Material

Mecchanical scal
Special non-mctallic material

c) Cooling/IFlushing water Required from cooling walter
requirements and source circuit

d) Nicro strainer included : Yes

c) Maintenance scal ; Yes

Guide Vane Scrvomoltors
a) Location

Inside of turbine pit
b) Type

Double acting
<) Nonnal oil pressure (Kpeem'): Fess than 160

Guaranteed Particulars for Total Rotirting Mass

a) Pressure rise for full toad : 735
throw off (above max
stalic pressurc)(%i

b) speed rise (above rated
speed) for full toad throw
off (Vo)

approx. 60)

(70 | /
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Llevalions

i)

b)
¢)

Discharge channel might be modificd (o raisc

Bottony of dialt tuhe exil
(N1

Top ol diaft tube exil (M)

Deepest point of the drall
tube (M)

Turbine floor level (M)

Highest clevation of cranc
hook (M)
Unloading/maintenance
bay [oor level

(-71

Same as existing levels

downslreanm waler level



EXTHBET -3
MANUFACTURER'S DATA SHEETS

Lo achicve the Owner's requirement ol a Facility with an output ol 12 MW and to
achicve the ability o opevate ata 172 overload capacity T extended |)LII()(]% ol time, the
generating components will be designed and tested 1o o higher rating.

3.4 not uscd
3.5 nol uscd
C3.6 GENFRATOR

Lilectneal Ouipuyg

a) Guaranteced 12.000 MW 7%,
L) max. expected overload 1S.H1 MW
Above sea level 1000 M
5 Rated voltage 1 kv
Range of voltage regulation -10.07 10.0 %
Rated power factor 0.9
?* Rated lieguency 50 Iy
; Rated speed 4286 /imin
5 Runaway-speed 880 1/min
;‘ﬁ . Moment of incrtia (WR?) 65 tm?
9

PR

Permissible mnbalanced load

3 (negative sequence current systein)
a of rated curient X, 8 Yo
P .
fJ Insulation Class
q Stalor winding I’
f Rotor winding I
¥
i Lemperanne Rise
N
Atrated voltage 11 kV. rated liequency
and continuous.p; Hing of 15925 MVA
with cooling air-inlel lemperature of miax. 10 "
(Cooling water max. RIVAN QS
. Stator \vin(ling(li'l‘l)mpllm(l) max. 85 K
Rotor winding (resistance method) max. 90 K
Temperature Rise (max. expected overload)
Atned voltape TRV, fared frequency
and continuous ratinpy of 16790 MVA
with conling air-inle femperture of nny. 40 e
(Coaling water max. 3¢ ) '
Stator winding (LT mcthody Ny 108 K
Rotor w inding (resistance method) N, 110 K
August 30, 1999 C-74



Loy

Eliciencies
Referring to s winding temperatne of 75 "Cand o continaous sating of 15925 MVA,

Included: - losses ol exeitation cquipment

- pencrator porbon of theast bearing Tosses.

Cicnerator mode

al power lactor 0.9

and 100% load 97.62%
75%% toad 07.38%,
5096 load 96.69'%,
2595 load (approximately) 94.90%

Summation of Losses

at continuous rating of 15.92S MVA and p.[L @ 0.9

Gen. Maode
Core loss + windage losscs 1573 kW
generator portion of bearings 33 kW

stator-1"R losses 1

stray-load losscs 1098 kW

rotor-FR Josses | 491 kW
excitalion circutt fosses
totat losses 392 kW
Copper osses are relenred o a winding femperature of 757,
The losses will be guaranteed with 10% tol. (exceptthe exciter losses). .
Reactance

Ditect-axis synchionous rcactancee Xd

unsaturated 195.4
Quadiatuic-axis synchionous reactance Xq

unsaturated 67.6
Transient reactance Xd-

unsaturated 248

sattated 228
Direct-anis subtiansient reachimee N

unsatiated 20040

saturaled 178

. ) kY
/ (
August 30, 1999 75

1.0

97.94%
97.73%
97.10%
94.91%

The elficiencies me guarantecd with (100-cta)/10 (o . (exceptthe values for 25% load).
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Quadiature-axis subtiansicnt reactanee

unsatuited
Negative pluse-seguenee reactnee
Zero phase scquence teactancee
Time Constanls

dircct-axis transicnt open cireuit
time constant Tdo’

direct-uxis fransicnt short cireuit
time constant Td

armature winding short circuit
time constant Ta

direct-axis subtiansicnt short cucuit
time constant Tdr

—_

anther Blectiieal Dala
Shott cticuit 1atio relerred o
the no-lToad chatacteristic

3-phase sustained short citcuit

current with excitation for continuous
rating of 15925 MVA p.1. 0.9

Instantancous short circuit current
peak voltage at rated operation

Rise ol voltage after removal of

full foad (without AVR) p 1 0.9

The gencrator will be capable to supply ot

zero power factor over excited and THkV
continuously without exceeding the speciticd roton
temperature tise

The generator will be capable (o supply at

zero power factor under excited and 1TkV
conlinuously with a residual positive excitation
of appr. 10% of no-load excitation

Telephone harmonic factor ace. 11:C 34-1;

Lixcitation (see bxciter data sheet for details)

Static excitation withont exciter

connccted to the alternator shpoings

August 30, 1999 (-706
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Generator mode 15,925 MVA

4 exciter vollape M v
' exciter canent 1O0H A
¢
power Lactor 1.0 '
exciter curent 839 A
no-load excitation:
exeiter current 567 A
Design Delails
v
Number of external winding ends
of staton O
stator winding connection star - 7 - fold
ey nuniber of stator sections 2
: nominal stiess in the totor attan-away speed
3 max. 679 ol the yiclkd stiength of material
Weights
Total netwerght ol the gencrator &7.5 {
ready for seivice
weight of stator 320 {
weight ol rotor 46.0 t
3 | o
5 heaviest part for erection 50.0 t
(valid for the rotor incl. lifting device) .
% licaviest part for transpaort 40.0 l
' (vahid for the stator)
: Dimensions
!‘
: Stator frame diameler 4800 mm
frame lenpth 1600 mm
max. tansport dimensions (I x\Wxlt) S000x3000x KO0 mn
;
. .
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