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Aqua's (1005 hp @ 3.3kV) Submerged Centrifugal Pumpsets
based Floating Pumping Station

to lift 444 mLp / 18,494 m’nr @ 140m

Water for the Initial-fill of the Lower Reservoir at
World's Largest Pinnapuram IREP

(Integrated Renewable Energy Project) with

1,680 MW Reversible Pump Turbines to store upto 10,800 MWh/day

PINNAPURAM

1680MW PSP
‘Andhra Pradesh

)
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Renewable Energy Storage

Pumped Hydro Energy Storage (PSP), uses two huge water reservoirs to store electricity.

Excess (renewable energy) Electricity is used to Pump water from Lower reservoir to the Upper reservoir - thereby
converting Electrical Energy into Geoditic (Static) Head of Water.

Then, whenever the Electricity is needed; Water from the Upper reservoir is released to flow back down to the Lower
reservoir through the same Pump / Turbine that transforms it electricity - i.e. re-converting Geodetic (Static) Head of
Water into Electrical Energy.

The idea is to store cheap green power during off-peak hours by raising water to a height and then releasing it into a
lower reservoir to generate electricity when demand increases.

The principle

Surge Tank

Upper Reservoir

Transformer
Electricity Delivery
Turbine Mode Flowdirection Flowdirection
Turbine Maode Pumping Mode
Electricity Consumption B CvIEfC

Pumping Mode

Motor]
( ) Maotor / Generator

Lower Reservoir o|l—

Pump / Turbine 5
- B

The Project: = ———
Hyderabad-based

<7/7 | % Greenko Group is
gr Vn <§ among the largest AP SolarPoun "ion pvt Ltd,
renewable energy b & Dot ok}

(RE) companies with an installed capacity of 7.5GW

across the Solar, Wind & Hydro generation assets Hlll'lllllll l.“"a Megﬂ Slllﬂr Pa“

spreadin 15 states. (World's Largest Solar Park)
Duration energy storage with up to 10,800MWh of

Pinnapuram is the World's Largest & 1" Gigawatt _ I
Daily storage..!

scale Integrated Renewable Energy Project (IREP)

"~ Valve

with Solar, Wind & Pumped Storage components that
can supply Schedulable Power On Demand (SPoD). It
is 1st of its kind stream, closed-loop GW scale Long
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_The Situation :

Two large artificial lakes were made for feeding the RPT’s which required a Initial charge of 1.4TMC of water.

Being Artificial Reservoirs, Water for Initial Fill was to be Pumped from nearly 14km
(from Gorakallu reservoir) & at a Static Lift of 96m

L

!

FSoutce Resenvoir
E‘.

Gorakallu reservoir has Shallow, Rocky terrian & has Huge Seasonal Water Level Variation.... &

CS_Pinnapuram_r2 @



Water Pumping Layout

CLIENT’s Original Scheme

Pumping
Relay Pumping RCC Intermediate ~ Natural  Station Lower
Intake PH1 Station PH2 Tank T1 Reservior T2 PH3 Reservoir

Optimized with the help of AQUA

)
"'7 B o s
-7’\" L
Relay
Pumping
Relay Pumping RCC Intermediate  Natural  Station Lower
Intake PH1 Station PH2 Tank T1 Reservior T2 PH3 Reservoir

AQUA's Proposed, Selected & Executed

Lower
Intake PH1 Reservoir

@ CS_Pinnapuram_r2
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O Construction of Tutate Well éo a Compler & Tedéous job:
Constraints: 4

Design & Approval Synchronisation issues for Statutory permissions issues from Multiple Authorities :

* LandAcquisition Collectorate,

Water Body Owner WRD,

Beneficiary Local Body / PHE,

often Forest Dept.,

aplethora of DPR & Proof Consultants.
* Resistance of Local Farmers,

Benefits 4 >
Cost ~

VT Pump based RCC Lifting Station

Cost a8
Benefits

SubCF Pump based Pontoon
n CFt [Benefits] Lifting Station

=0 (1+i)t

L CF; [Costs]
EO (1+i)t

Benefit-Cost Ratio =

However, before embarking on selecting any option of Lifting Stations, it's Benefit-Cost Ratio needs to be favorable.

Due to the Competitive CAPEX (especially the Cost of Civil Structures) & Low OPEX (Maintenance) required by
SubCF pumps, it's Benefit - Cost ratio was more favourable.

CS_Pinnapuram_r2 @
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Aqua’s Solution:

" 1005hp x 140m Aqua's SUbCF Pumpset '\ | HT Electrical Room on Sho
8 Tnstallation co a Scmple & Low Skitl Tack : - =

@ CS_Pinnapuram_r2
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Aqua’s Scope of Work

Design, Engineering, Manufacturing, Supply, Installation, Testing & Commissioning of Entire Floating
Pumping Station consisting of:

1) SubCF pumpsets 14W+1S, 1005hp @ 3.3kV 6) 1005hp 3.3kV FCMA Soft Starters with 3.3kV
(1321m3/hr x 140m) Capacitors

2) Pontoons along with Walkways 7) HT&LT Cables

3) SS Flexible & MS fixed Pipelines 8) Auxiliary Transformer 3.3 KV/0.415KV
4) Valves 9) DCDB cum Battery Charger Panel

9) 3.3 KV VCB Panels 10) Earthing etc.

Synchronization of
Hydraulic Engg + Pump + Pontoon + Walkway + Electricals + Piping
system design under a SINGLE ROOF for
Turnkey Responsibility

& Harmonious System Performance




Unforseen Problem
EL NINO NEARLY DRIED UP GORAKALLU RESERVOIR

Water Shore when the Project was Conceived Receded Water Shore when the Project was
in the Year 2022 Commissioned — A Huge Shift / Depletion

Desplte “EI Nino” causing unprecedentedly Low Water Level & Drlﬂmg of Water Shore away from
Planned Off-take point;
Thanks to AQUA's System, which could easily Lift Water under such Challenging and Unforeseen

Conditions.

@ CS_Pinnapuram_r2
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Aqua’s SubCF pumps:
- 1) Don't require any Costly, Huge Civil structures.

{;I Avoids the need for Time
‘ (7) Huge Consuming RCC Intake well
T|me Savings Avoids issues of ‘
Land Acquisition
(for Pumping Station)

Civil Cost

Ultra Low ManPower Requirement
Requires No Special Pre — Post /
Ancillary-Auxillary Operations; like :

* Suction Priming during Pump StartUp,
*Valve Opening- Closing during pump L

Starting- Stopping ®.
*Operating & Maintaining the Forced Water v

Lubrication systems operation.

@S' No need for Frequent Periodic.... @

(,V\‘“g /4 // %\\(\g / R% P\efllll/yg
<9
ARSDS ;
Double Suction SCF Pumpset - Shafts &/or Coupling  Gland Packing Oil &/or Grease

46 W hawve wsed 4gua's Sub(?7 pamps at maltiple sctes & baved on the very satisfactony nesults over the yeans,

we freferied to go with Agua yet again for Pinnagunam PSP s RawWater Tntakee syotem.

Wl e Agua gave Proactive & Competent Pre Order Tecluical Suppont, thanks te whickh we could
' Eliminate a Fived ROL Tutate Well (therely saving not only (Crones of Rupees in

Capital (ost, but aloo cutting dowan 18 - 2dmonttis (of (onstruction) Time).

Fowever, duning water drawl; due to EL Wino there was an unprecedented dipp in sounce Water

Level (& far away from oniginally conceived tapping fpoint): but thanks to the Plexibility of

Agua's Sabmenged pamp based Pontoon Pamping Station: we could otill draw water

satisfactondly - me%mm%emwma?wed?éé%mée%eﬂm

Conventional pamps.

Furnther more advantage we have with »bgua's solution o that, after the Tuctial Oue Jime Fill of

. 47N : we need only 10 20 15% (of Tuitial Water Luantum) as Make Up Water every year -

Returns on oar Scngle Oue Time investment. Adi .

iseshu Gopalam;
Director Greenko Group, Ex Director APGenCo

(11
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Greenka APDTIREP Pt ivate Limited 9[@(3{'11(")
LA LS T

K. venkatepwarie,
\ice-President, E&R
Pinnopuram PS5V

P B2ATA53RTT
Eails v

LP  PloaaBiros

2. Location and address:

1. Name of Vendar:

4, Wark Order No. & Date;

5. Contract Duration: N W — T

& Brief Description of Wark: Tvechur v & femmrogieniod OF Sebefieild ol
Tampy alery toite Asgivabel gauufeat &4 vk of toetee (e

7. Detalls of variation ‘amendments If any
Ref. Variation order (No. & date)

abdeh | pepte® #leEl
5

{r fioy ARDLRER FRM- 081, finte: 20112024

FARCTI T Lt 2314 l\';"_f_i_,_"'-" b
o e piny Tofel pulfonbeetleay

o

Mys Agua Machineries #vt L
Sy Na 422 S04(1 &7
s Hardarshan Estaie

Mear Expross Heghway,

RARADL, AHMEDABAD 825

Contract fiel Ne: 1) mLBaping Infraj AR [Ceniractf1OEY 327661 and amendmerts. 0014, 013
¥ e renning IntraANTLICE RS0 U0 and amandmans 0P, L9

oLl Paefficy Apilonf Bt L] o
p g 1207

dnvig Wil AR s EY e - )
b iref:\‘;:t:t\:n:‘?:mmd“q[ submersibile conarifugal Punin slirg 1 sl ied scquipmant & Pt — o pl!uun S IJ -
MEEIRY i Al Respects, T—05//0[2024
PRl Contractor Acteptance regards Work/Order

1t 4 centify that Evecting n,‘lﬂlnulnﬂ:mml.wﬂvl”nﬂulﬂlﬂmmr‘"l? Purnps (15 Nog) aleag with Completion Date:

4, b prm an i eandition nce

‘Name & Signature of the Stores n charge!
Date of Reconciliation statemen t
Narne and Signature of the taking over
person:

assgeioted equipment i1 part ol wsber PUMFIr SiAlem b Complere
05/10/2028, The Perlommance af thes pumps 1 satistastiry:

O & M- Site: E 3
0 & M- Head (If Applicable): I

e

Ragards, Name and signature of Quality (@ajac) ?y-l ,,Ql«
s ’
. e Team/Personi ____ i
T pankarsswarhs, M Name and Signature of the = 'I
Vice-President, E! : I J o
Pi:cnapnlam Pap Prafect Manager/in charge: 1.\ _\“};—1 >~ ,,c"__da} J
| emuatauzybe Pty g0
| V- Qe By D
. N— S b
RETENTION

DLP/Warranty perind of Work Drder:

imihbaptiabis by

Name & Signature of )

fistention Releass Rgmmmen.gauﬁn_:
1 N:ﬁl:_a"u{ﬂ' iisnb\ur! af

i ol 9 8 P R ko B -
s -l 2 ! £ Retention Release Clearance:
e e

N Rugged Pwnpo

= Robust Seluiions
Reliable Peosle

Aqua helped the Client Save :
4 Civil Structures (including 2 Pumping Stations).

A.

B. Gestation Time upto 15months.

C. Nearly ¥ 15.25Cr + in CAPEX.

D. Nearly ¥ 4.69Cr + in OPEX Energy in First year itself.
E. Nearly ¥ 54Cr + in OPEX Minimum Demand Charges.
F.

Nearly 1 Year of Production Loss (despite EI Nino severely depleting Source Water).

Aqua Machineries Private Limited

Www.aquapumps.com

Registered Office & Ma i
o _ _ nufacturing Plant:
vey 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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	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

