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15+ years of Bullet Proof Dewatering Duty
(despite upto 5000ppm Silt levels, where scores of Imported pumps have failed)

1500MW Nathpa Jhakri HEP

Hydro Power

Owned by m/s. SJVNL, the 6 x 250MW Nathpa Jhakri Hydroelectric is India’s Largest functioning HEP
& arguably One of the Largest Run of the River schemes in the World. This pinnacle of Indian HEP | weg3Graito=
Engineering is built on the mighty Sutlej River.
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The NJHPS includes a 62.5m-high concrete gravity dam, a large underground desilting complex & a HEP. The 2.5 km-long
reservoir is located in a very narrow valley & has a total live capacity of 343mm?. The maximum operating level is 1,495.5m
asl while the min draw down level is 1,474m asl & the reservoir is normally operated at 493m.

Considering the difficulties, a plethora of Global & Indian Engineering Companies like BHEL, GE Turbines, Siemens,

Kvaerner, ABB, Sulzer Eschyer Wyss; Jayprakash Associates, Foundation Continental Cons Corp. etc
were roped in to build this mammoth project.
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Hyd mlogv Silt Load: River Satluj at Wangtu Bridge
l~ y (2004 to 2006)
@ Year | PPM PPM PPM
Ll 2001 to 4000 | 40017 to 5000 | > 5000
2004 17 5 13
2005 23 8 %
2006 43 5 27
Average | 27.66 6.00 31.00

The total catchment tributary to the Nathpa
Jhakri dam is 49,820 km?, out of which 74% is
unregulated area. The river flow is comprised of
glacier melt, snow melt (estimated to be about 50%
of the runoff) & rainfall.

The catchment has a high soil erosion rate as a

result of Himalayan Fragile Geology & Steep
Topography. 4
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The Sutlej Riveris known for its high sediment loads
often above 5000ppm & the mean annual
suspended sediment load on NJHPS is upto
700,000 tons/ annum....!

@ CS_SJUNL_r1
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New Guide Vane Bushes &8 %
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Erosion of Turbine Vanes after just 1692h of Operation

L S e =] Water Sample from
Bottom of Shaft Gallery
" Drainage Sump.

Incidences of Flooding

Major Floodings: Nathpa Jhakri
Year Root Cause Effectiveness of D&D Pumps

1997 Flash Flood due to Cloud Burst in catchments
on Left Bank of River

2000 Unprecedented Flood well above the Design Imported Vertical Turbine pumps
Flood originating from Tibet side of River failed to cope up with the flood

2005 Flood in River due to Breach of Temporary Pareechu Imported Submersible Non Clog pumps
Lake on Spiti River (a Tributary of Satluj) inside China failed to cope up with the flood

3" Flooding : 4" September, 2005

a) #¢ The incidence of water leakage indide the tunliine foit of Unit HE was neported by operational stafy at tunbine Jloon
which was traced to be the abuoumal leakage from the fressene equalising fiipie (labapinth leakage ficte) covered under
checkened plate and located at ule side inside the tubiine pit. The Buttenfly valves Nos. 1 & 5 were also closed at
23:10 tns. The Existing ~Imponted " Drainage & Dewatering pumps (rated appror S60p) were not able
to control the incoming water nudhing out from the turbine it & nendened inopenative.”’

b) ¢4 The marimum water level in Powen Fouse note to E7 997.50m ar 19:00tns on 7. 9. 2005. Both the Tmported
VT prunpps a0 well as the Tnponted Submensible Hon Plog frumpo fadled to beets the Power Fouse dry **
....leading to submergence of the Power House upto the Exciter Bay.

CS_SJVNL r1 @
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Hydro Power

¢) That's when Aqua was calledinto service - Aqua pumps from m/s Tata Power Ltd's BHIRA HEP (were diverted on loan basis)
to dewater the PH (where the Imported pump had failed)......& Aqua’s Ex Stock pump did it's dewatering job beautifully.

d) “... two pumps from Pune. i.c. of 200 LPS with a head of 65m gua” make Almedabad 100(se of
65WWWWM£WWWWW,”

- Source : CBIP : Manual on Prevention of Flooding of HEPs
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Due to failure of Imported Submersible Non Clog pumps
& Vertical Turbine pumps; the Power House was flooded

POWER HOUSE X-SECTION
( AFTER THE FILLING OF FLOOD WATER )

MUCK REMOVED
EL 10200 UP TO EL 982 = 8626 CUM
FLOOD WATER & \
FILLED LEVEL .

1500 1500

EL 1000.50 06 M OF MUCK

(SERVICE BAY)

EL 986.50
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|
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EL97500 Ml il o 1S EL 976.00

Failures of Imported VT Pumps:

The Drainage & DeWatering Pumps
were of Switzerland origin Vertical
Turbine type.

During Flooding, as the water level
starts rising their motors have to be shut

..... while during Regular HEP Running,
due to high Silt Content; their Pump
Water Lubricated Bush Sleeve
Bearings ERODE & cause Frequent
Pump failures.
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Failures of Vertical Turbine Pumps:
Technical Benefit of Aqua ASSHE :

Robust & Reliable
 No Failure of Bearings despite high siltin water
« No Rusting/Galling of Bearings despite upto 9months of rest

Vertical Turbine Pumpset Aqua’s Submerged Pumpset

(utilizes Water Lubricated Pump Bearings & u (utilizes Two, Zero Leakage Mechanical Seals)
Leakage Prone Rope Glands)

Rope Packing Mechanical Seal in
ot N in Cast Iron R RER Stainless Steel
R g T Gland Gland

Pump Bearings are exposed to Silt Water leading to Bearings are located deep inside the motor & are Totally Sealed by
their Erosion & possible Premature Failures. Two Mechanical Seals thereby are totally Protected from Water, Silt,
Rust & Galling

“746‘237424'@@96 & Dewatering Pumps desigued & cnstalled were of Vertical Junbine type with Motons
mownted on the lof. 4o the water level stanted niding, these Pumps had to be stopped once the water

neacked the level of molons, thus, rendening these Pumps ineffective to tackle the situation. . .

A suck, in futare Projects, the drainage & dewatening Pumpe shoald be of Submensible type do that
these can be wsed to Pump out the Water during the freniod of flocding.

Tu cace of TWAPS, all Ventical Turbine type Pumppe lave been neplaced with Submensible type Pampe
with (Contnol Panels located at Senvice Bay level, **

- Shri. N. C. Bansal
G.M & Head of Project, 2005

Failures of Imported Submersible Non Clog pumps:

Even before the Initial incidences (7997 & 2000) of flooding, SJVNL started realising the futility of Vertical Turbines pumps &
installed imported "Foreign Make" Submersible Non Clog pumps as an Insurance against flooding.

Unfortunately, during the 2005 incidence of flooding; even these "Imported Submersible Non Clog" pumps failed (apart from

Vertical Turbine pumps)...!

CS_SJVNL r1 @



conditions prevalent at Indian HEPS; like
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Hydro Power

The "ASSHE” (Hydro Electric) series of Aqua’s Submersible Slurry Pumps for Hydro
Electric Power stations are specially designed to perform reliably under the arduous

Major Difference of Sub Pumps between Sewage & HEP D&D Applications

Sewage Application

D&D Application for Hydro Projects

Sealing Designed for

Discharge Heads (Typically Eﬁ?g 20-30m) x;r? ;gfﬂg
Water Immersion Typically upto 10m Goes upto S0m!
Head Range + 10-20% Rated to -50%
Seal Isolation Plate No Yes
Motor’s Hermetic

10m Immersion

40m /75m Immersion

Back Flow / Water Hammer

Very Low
As NRV's religiously used &
Vertical Height of Pipe Line IS low.

High
As NRValves are often Eroded.

Silt (Erosive) Content

Low
(Does not exceed 0.5 g/l (300ppm))

Very High
(Exceeds 1000ppm(71.67 g/l))

Main Criteria for
Hydraulic Design

Passage of Large yet Soft non
eroding solids

Erosion Resistance, High Head:;
High Head Variation

Material of Pump Casing

Brittle Cast Iron

Tough Materials like
Ductile Cast Iron or Cast Steel

Seal Isolation Plate

Head

No

100%

60%

Whenever the Power House floods, due to huge

increase in Suction Water Level: the Resultant
Pump

Power
120%

Head (against which the D&D pumps have to Start Up) IS
drastically Reduced demanding Higher Starting
Torque & Ample Reserve Margin from the motors

of the D&D pumpsets. 100%

Flow

Aqua's ASSHE pumpsets have ample reserve

margins to start up even under such conditions.

@ CS_SJUNL_r1

Flow

Yes

Drainage & Dewatering pumps (installed at leakage sump bottom) are often buried

under silt after long period of inactivity - hence such pumps require very High

Starting Torque & Ample Reserve Margin Motors to allow start up.

100% 130%

100% 130%




-

Hydro Power

Robust, Multiple DE
{ Bearing arraignments,
easily tolerate Heavy
" Thrusts (emanating due

Mechanical Shaft Seals

- Anti Drip, Fully
\ \» Synthetic; Super
U 8 Premium Grease
SO ® ensures a minimur

two, Independent; Seals
rated for 29bar pressure
capability for Lqgp life in

to wide head variation) fOr Regreasing Interva upto excess of 50,000h
Liogp life upto (F10h) of upto
1,00.,000h 75,000h
._?9' ; \
UOIOIOIOIOS A Strong Shaft
for Fail Safe
Water Hammer Resistant Robust Tank like Build Operation

Intelligent InBuilt Monitoring
39 Easy Monitoring (& Remote Contro/*) of your Pumpset's Health.
i @ * PSLD detects Pressurized Water Leakage from Mechanical Seals.
 CCWLD detects Accidental Water Leakage from Cable Sheath’s Cuts &/or Nicks into the Motor.
 SBWLD detect Accidental Water Leakage in to Motor’s Stator Chamber.

 BTDs inthe form of Bi-metallic Switches (for All Pumpsets) & RTD’s (PT100 - 3 Wire Simplex type - from Size > 150kW) to Monitor
Bearing Temperature (without any Additional Cost)”.

o WTDs inthe form of Bi-metallic Switches (for All Pumpsets) & RTD’S (PT100 - 3 Wire Simplex type - 1 per each Phase - from Size > 150kW) 10
Monitor Winding Temperature (without any Additional Cost)™ . #requires additional communication hardware

W
r‘(j r‘& » r — . R . @
zz % -1 @@
A oA
Saves (upto 75%) Saves (upto 66%) Low Life Cycle Costs
Spare Parts & Consumables™ 0&M Staff* (LCC)*

*(refer marketing@aquapumps.com for additional white papers)

Total Change over from Imported VT / Submersible Non Clog pumps to Aqua ASSHE Pumpsets:

Now SJVNL is using “Aqua” make Submersible Slurry Pumps of capacity 10nos x 300hp @ 80m - they are running since
2008 till date without any single breakbreakdown in heavy silt (often above 5000 ppm) laden water..!

Project: NJHPS, SJVN, Jhakri, Distt. Shimla (H.p)

No.of Pumps: 10 RPM: 1500
Motor: 300HP Head: 80M Capacity: 120 LPS

CS_SJVNL r1 @
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Installation at Site:
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No.: SNNINJHPSIPHMMMIE-IR#B

performance Certificate

Name of Manufacture: M/s Aqua Machineries pvt. Ltd. 3821, G.L.D.C. Phase-4,
Vatva, Ahmedabad, Gujarat.

Subject: submerged Centrifugal Pumps, Capacity = 120 LPS at 80
MT head Motor 300 HP/1500 RPM along with Control
panel and 35mt. Cable.

Qty: 10 Nos.

LOA No SIVN/NJHPS/ DGM/P&C/Pkg-014 (O&M)/2007/ 244-50

Dated: - 18/04/2007.

The above installed materials by the manufacturer in year 2008 are working satisfactory

%

J.S A \b

0. P. Snghd
S Manager 0 S0

Reff No: SIVN/NIHPS/PHMM-

Name of Manufacture:

LOA No. :

Capacity :

Qty:

are found satisfactory.

Drainage & Dewatering system in year

Hydro Power

et
Nathpa Jhakri Hydro Power Station

38 Date: 11[54/21-11.

performance Certificate

M/s Aqua Machineries Pvt. Ltd. Ahmedabad, Gujarat.

§JVN/NJHPS/ DGM/P&C/ Pkacka ge-014 (0&M)/ 2007/244-50 Dated: -
18/04/2007

submerged Centrifugal Pumps, Capacity - 120 LPS at 80 M head, Motor
300 HP/1500 RPM along with Control panel and 35mt. Cable.

10 Nos.

The above said pump sets were installed at Nathpa Jhakri Hydro Power Station (6x250 Mw) for

2008. The performance of Submersible Dewatering Pump sets
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sjvn.nic.in

Project Office : Jhakri, District Shimia-172201

Tele: 01782-275201, 234102, 275461 www.sjvn.nic.in
Corporate H.Q. : Shakti Sadan,Shanaf,
Shimia-171006 (HP)
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Hydro Power

tasET fafies
SJVN Limited

umm#mumnmamnﬂ

A 'Mini Ratna’ & Schedule "A’ PSU
CIN: L4010HP19828G 01008409

' Ao grra:q‘r Frég) ufar =9 mﬁﬂq:.
Nathpa Jhakri Hydro Power Station )

Large enough
to Deliver... '

Ref. No. SIVN/NJHPS/PHMM: — SR Dated: :mlm [::.ua_4_

<.Small enough
to Care pPerformance Certificate

M/s Aqua Machineries Pvt. Ltd. Ahmadabad, Gujarat.

Name of Manufacture: -
i- 2
l LOA No SNNINJHPS!DGMIE&CJP::ckage-ﬂM{D&M];‘ZDﬂ?!lM-SD dated: - 18/04/
| 300
Capacity: submerged centrifugal Pumps, Capacity-120 LPS at 80 M head, Motor
o HP/1500 RPM along with control panel and 35 mt. Cable.
Qty: 10 No.

. : &
| stalled at Nathpa Jhakri Hydro power Station (6x250 mMw) for Drainage

bove said pump sets were in d satisfactory.
:.-Ew:tering svste':n in year 2008. The performance of Submersible Dewatering Pump sets aré foun
' 9« 2 7| \7’
7.
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y - Shimia-172201
Project Office : Jhakri, Distnct

W I‘l‘dﬁﬂ gl Ftell- 19l 172201 Tele: 01782- 275201, 234102, 275461 mn“
OIN. 01782275201, 734102, 275401, www.sjvn.nic.in Corporate HQ. Shakti Sadan, Shana:
e1lle ysuraE: nid e, A Shimia- 171006 (HP)
- 7i00e (80 e w— SAVE ENERGY FOR BENEFIT OF SELF AND NATION
N A TR & A ok odl

Aqua's unique combination of R&D, Engineering Passion &
Reliable Services rendered by Aqua’s ASSHE pumps to D&D duties
of Indian HEPs has recognized by m/s BHEL vide it’s Prestigious

“Best Quality Pump Vendor Award”

Aqua Mach neries Prlvate lelted

Www.aquapumps.com

Registered Office & Manufacturing Plant
Survey No. 504/1-2, 442/2, Near Haridarshan Estate, Near Express Highway, Ramol, Ahmedabad-382 445. Gujarat, India.

marketing@aquapumps.com
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