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EXCELLENCE IN
CONDENSER CARE FOR

OVER 25 YEARS
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Offering:

Condenser Tube Cleaning System (CTCS)
Debris Filters (DF)

Self Cleaning Strainers (SCS)

Sponge Rubber Cleaning Balls
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Markets Addressed:
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Steam Powet Plants

Nuclear Power Plants
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History & Key Milestones

Development of
Automatic Ball
Order from largest Management System

GEA desalination project 2011
Energietechnik

divests stake to
Indian promoters

A

Rt:peat Orders
from MHI,

2009

1 Order for 2008 Doosan, Ansaldo,
p Russian CCPP
World’s 2007
First Export largest TCS
Installation in DN 3500
Malaysia 2006 |
t 2003 Supplies to International
Australia, patent for
New Zealand [E)ebrls _
Incorporated as xtraction arm
a IV with GEA 1998
Energietechnik
GmbgH, Germany 1994 v Largest supplier to
Order from desalination markets
1993 1000 MW NPP in Middle East
1985 First Supplies

in Americas
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CURRENT COMPANY SNAPSHOT

Major Market Share in India and Exports to 42 countries across the globe
» Supplied more than 2000 units (Tube Cleaning system and Debris filter)

= Design work for CTCS and Filter systems handled independently

= |SO 9001: 2008 certified

» Manufactured a Tube Cleaning System of maximum size DN 3500

= |nternational Patent for Debris Extraction Arm of Filters

R & D facilities that includes a unique performance Test Loop

Fully owned Subsidiary in Germany for manufacturing Cleaning Balls
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WHY the COLTCS is important:
- Corrosion and Fouling in Condenser tubes due to

Suspended Solids Scaling
Bio fouling Manganese Deposits
High TDS

- Increase in velocity due to blockage which cause erosion of tubes
- Tube has to cleaned to maintain the flow, optimize the heat transfer area, life etc

- Methods of tube cleaning are as follows:

Types Disadvantage

Acid cleaning Corrosion/erosion of tubes

Manual Mechanical cleaning Protective oxide films are removed
causing pitting in the future

Brush cleaning system High investment and Shut down
losses




Condenser and Power Efficiency relation

1. Condenser plays a very important role in power generation

2. Efficient performance of condenser minimizes turbine back pressure, this
helps in improved power generation

3. Every 1% loss in condenser efficiency affects 0.01% of total power
generation

4. Efficiency of condenser largely depend on cleanliness of condenser tubes

AND THUS THE TUBES HAS TO CLEAN




&)
A4

A “
ErRGineernng EhRerqgy. . .
GEPc-BGR ginering Siaky

How COLTCS increase the efficiency of Power
Generation

The use of condenser increases the specific work
output of turbine from (h, —h;) to (h, —h,) o
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Effect of Tube Blockages

Temperature

™ Steam temperature rise caused by tube blockages

Ts=41°C

Heat load Q = constant

Tube Blockages reduce CW flow

-= CW temperature rises

Tube blockages reduce heat transfer area
-= LMTD rises

-= steam temaerature rises by both effects

T.=21°C

> POWER LOSS

CW inlet CW outlet

10
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Temperature

N

Effect of Tube Fouling

Steam temperature rise caused by tube fouling
Ts=42°C

TTD =8K
LMTD

T,=34°C

Heat load Q and CW flow= constant

Tube fouling increases LMTD

CW temperature remains unchanged

-= steam temperature Ts raises

Ty=217C
2 POWER LOSS
CWinlet CW outlet

11
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So that’s why to chose COLTCS or Condensor On Load Tube Cleaning System

Working principle: Sending cleaning balls (Sponge rubber balls) to through the
condenser tubes (Diameter of the ball slightly > internal dia of tubes) so that the tubes
get cleaned online.

Advantages:

1. Maximum heat transfer rate in Condenser/heat exchanger

2. Lower turbine back pressure- which leads to max Power generation

3. Enhanced life of condenser tubes

4. Tube failure and thereby Shutdown and losses due to it is eliminated
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BENEFITS
MONETARY OTHER INDIRECT BENEFITS
1. Efficiency of Turbine 1. Time and Man-hours for periodic

checks

2. Fuel Savings
2. Fully automatic operation with

3. Eliminate chemical costs for alarms and control settings

cleaning
3. Ensuring the cleanliness of the

4. Replacement of tubes savings condenser tubes.

5. Shut down production loss

13
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WHY the DFS is important:

- Condenser water sources are sea water, lake, river water and the intake is huge
which incorporate lots of debris which are as follows:

Shells Plastics
Sticks Waste materials
Stones Paper

- Debris blocks the tubes leading to CW Velocity increase and thereby causing
erosion, pitting on the tubes

- Debris filter system removes the debris before the CW enters the CW tubes
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ON-LINE TUBE CLEANING SYSTEM

THE CONCEPT

—{ )

0% DEBRIS SEFARATOR - TYPE

10. GEARED MOTOR

17, FLUSHING PUMF SET

12. DEBRIS OUTLEY VALVE

13. D.P MEASURING SYSTEM (REMOTE SEAL)
14. BALL DISTREBUTOR

15, BALL GAUGE

16. CONTROL CABINET

(a) (3) )

DEBRIS FILTER SYSTEM

®

EXCELLENCE IN CONDENSER CARE

15
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A Typical P&I of Tube cleanlng system
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The Ball Separator installed in the C.W. Outlet separates the Cleaning Balls which are then pumped back
into the C.W. Inlet

Special Feature:

»  Individual drives for each screen

»  High Ball Collection efficiency

Various sizes & specifications:

Line size DN 200 (8 in.) to DN 3600 (142 in.) dia.
Flow rates 500 M'/Hr. (2201 gpm) To
110000 M’ /Hr. (484315 gpm)
Materials
Shell Carbon Steel, Stainless Steel,
Cupro Nickel
Internals SS 316 Ti, SS 317 LN, Cupro Nickel
Design Standards ASME / DIN /BS / BIS / JIS

17
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PNO | DESCRIPTION
2| SPONGE CLEANING BALLS |

1
3 i} o
|3 | WORM GEAR BOX
5 | SCREENACTUATOR
6
7
8
9

|6 | EXTRACTION ARM | ws M3 CW, Flow

EXTRACTION PIFE

1 ISOLATION '\'ALV! { *Blel’amﬂ;bn
10| DPMEASURINGSYSTEM

18
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Automatically measures and controls the DP across
the screens of the Ball Separator.

‘Remote seal’ diaphragms ensure that measuring
lines do not get clogged with debris.

Houses a transmitter and limit value indicator.

21
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BALL RECIRCULATING SKID

The Ball Recirculating Skid is a composite unit with a Ball Recirculating , Ball Vessel and the Inlet and
Outlet Valves mounted on it.

Special Features:

& Aspecial pump to circulate the balls without any
damage into the cooling water inlet.

& Aball vessel with electrically operated ball valves
to facilitate automatic ball charging and
collection - hence totally maintenance free.

&  Ball Monitoring & Automatic Sorting System to
reduce operator interface (optional feature).

23
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A dedicated facility located in Germany to manufacture the complete range of Cleaning Balls including

high temperature balls for Desalination Plants. The plant is equipped to manufacture about 6 million
balls per annum.

Types

Sponge Rubber - Hardness selected to suit service conditions

High Temperature Balls - For application upto 140° C (280°F) -
Desalination MSF Plants.

Abrasive Balls - Ring/ Fully coated for removal of hard deposits.

Granulate Coated Balls - For use in Titanium & Stainless Steel
Tubes.

Application and Range:

26
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APPLICATION AND RANGE APPLICATION AND RANGE
FOR SEA WATER AND FRESH WATER WITH TEMPERATURE UPTO 80°C(176°F) FOR SEA WATER AND BRINE FLUID WITH TEMPERATURE UPTO 140°C(284°F)
{Desalination Systems)

@ Ramovel al Skt deposits
® For Cupranickel and 55 hubes

@ Ramovol ol Sah deposity
® For Copper and beoss tubes

Lo snbuny velocky
Luwar snibing yakociyy

® Remaoval of hard Scales Co Co

® Ramovol of Hard Scales CoCop, @ Far Copronicknl and 55 tubes

@ For Copoer and bross tubes

owwr wnkng velocty

(owe sinbing waitscity

® Ramavnl of Solt Scofes Mg 1OH)
& enie o For Cu 4 nd 55 a
® Ramovol of Solt Scoles Mg [OH), & Fe So, ® For Cupranickel - ond 55 ubes

® Far welded copper and brass tubas

@ For vuiress sieal, Horwam fubes

@ RB scouring bolls lov removol of hio
fouted layers

@ RG lar removing highly odhersnt
bio-fouled loyers
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Ball Recirculation Monitor (BRM)

Measures the percentage of cleaning balls with respect to basic
charge which are under circulation in the condenser.

28
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Ball Oversize Monitor
(BOM)

Statistically detects the number as
well as oversize and wear of the
cleaning balls in circulation.
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OPERATION ¢  AUTOMATIC
¢ MANUAL
INITIATION ¢ LOCAL
¢ REMOTE. (DCS)
INDICATION ¢ PROCESS MIMIC WITH INDICATION
¢ AUDIO/ VISUAL ALARMS FOR FAULT DIAGNOSIS
CONIROLSYSTEM ¢  CHOICE OF RELAY OR PLC BASED SYSTEMS WITH OR WITHOUT REDUNDANCY
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L
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Debris such as shells, sticks, stones, and plastics are the common cause of fouling of condenser and heat
exchanger tubes. A screening system located as close as possible to condenser water box is now regarded
as essential,

Tube Pitting corrosion Protective film
B

'"V'"-TYPE DEBRIS FILTER

GEA India offers Automatic Debris Separators in a wide range of sizes which fulfils these requirements.

31



Debris such as shells, sticks, stones, and plastics are the common cause of fouling of condenser and heat
exchanger tubes. A screening systeimn located as close as possible to condenser water box is now regarded

as essential.
Tube Pitting corrosion Protective filin
‘ L
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"V'"-TYPE DEBRIS FILTER

GEA India offers Automatic Debris Separators in a wide range of sizes which fulfils these requirements.
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The V-Type Debris Separator is designed to be used as a secondary filtering
systems in conjunction with travelling band screens.

Design Features

2 Filter basket perforations range from 1 to 10 mm.

= Normal flushing cycle of 1-3 minutes.

= Sticky debris, requires an additional facility for effective removal. A
high pressure water spray arrangement is provided on the outside of
the screen basket for * jet washing™. This is a special feature of GEA
design.

“  Low Back wash flow.

Various sizes and specifications

Line size DN 200 (8 in.) to DN 2800 (110 in,)

Flow rates 400 m'/Hr. (1761 gpm) To
65000 m'/Hr. (286186 gpm)

Materials

hell Carbon Steel, Stainless Steel,
Cupro Nickel
Internals SS 316 Ti, SS 317 LN, Cupro Nickel
Design Standards ASME / DIN/BS / BIS / JIS
Installation position Vertical / Horizontal. 33
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|2 | BIANKOLE

|3 | SCREENBASKET

| NNTECTIONARM
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A Typical P&I diagram of Debris Filter System
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Manufacturing Plant

Located about 50 kms (31 miles) from
Chennai (India).

Production capacity of 250 systems per
year.

Wholly owned subsidiary - M/s. Schmitz
GmbH, Germany for manufacturing the
complete range of sponge cleaning balls.

Approved by the following Quality Surveillance agencies.

Germanischer Lloyds, Hamburg.

Lloyds Register of Industrial Services

36

PRODUCTION CENTRE-ISO 9001
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Certifications : ISO 9001

CERTIFICATE OF APPROVAL

This 1 10 cortify that the Quality Managemernt System of

GEA BGR Energy System India Limited
Chennai - 600018,
INDIA

has been approved by Lioyd's Regester Quality Assurancs
10 the following Quality Managerment System Standards

BS EN ISO 2001:2008
The Quality Management System o applicable 1

The design, sales, manufacture, management of erection and
commissioning and servicing of On Load Condenser Tube Cleaning
System and Debris Separators.

mincme = vatd only n anocation with the certiticale schodus Dewrng e samw rurnine
o whith the locmons spghoatie © tha spproval are isled

Apnrowe Onginal Apgroval. 18 My 2007
Certificate No: MUMDOE 1332
Curvent Corttfate

tifcate Eagary

&

Ju

hut) "‘,

12 Aegrites Qualty Asy
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Certifications : PED compliance

DET NORSKE VERITAS AS
STATEMENT OF COMPLIANCE

Satemen No. DNV-2010ND-PED-111004
This Statesnent consists of 2 pages

The prexswee equipmyniy

Ball Strainer

(Fquipment No. SIPAHISATINI & Serfal No. 1978)
maufactared by
GEA BGR Energy Systems (India) Limited

443, Guna Complex, Anna Salal, Teyrampet, Chennal - 600018, India

i5 found to comply with the requirements appiicadle o #
The equipment bas boen assessed with respect 10 Articke 3, Para 3 (i the Pressare Equipment Directive

e

Chensai, 2010-09-09
S DT NORSKE VERITAS AS
Intia
CTRA LR
d‘; o T S
Koamman Parthessrathy v . il
Mg Andairad Mronhat Gromgy Proviey Resgwmn e

o e e - s & e o o e o B S o s s v =5
P e B e Y e S T e
- | . y

-
o
o S o -

i
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Expertise in different metallurgy

" Body - Carbon Steel (A36, A516)

Carbon Steel Rubber lined
Duplex Stainless Steel

(S 31803/32205)

Cu-Ni 90:10

" Internals —SS 316 /S8S316L/3SS317L/
SS 317LNM
Duplex Stainless Steel
(S 31803/322095)
Cu-Ni 90:10

= Design — ASME Sec VIl Div |

= WBS/PQR- ASME Sec IX

41
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Experience in Condenser Care

India 1087

International 429 323 752

Total 1104 735 1839




EIGIHEENRGEREIGY. ..

International Supplies — Region Wise

Quantity in Nos.

Middle East 113 47
South East Asia /4 102
Far East 35 23
North Africa S99 50
South America 14

Russia & CIS 18 24
America 6

West Europe 11 2
South Asia (Excl India) 9 2

43
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International Supplies — Various sizes

Quantity in Nos.

sz [ TCs | DF |
< DN 1000 /6 /3
DN 1000 — DN 1800 195 150
DN 1900 — DN 2400 87 56
> DN 2400 2 14

44
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Installed CTCS & DF

Description Equipment Total MW
(Thermal &
Nuclear)
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' Partial Reference List of Customers

T=rm) QY AHYUNDAI
men () SIEMENS| ¢

" Singapore

O Public Utilities Board % @

TATA POWER

AL ID D
FRIPID

i Doosan Construction
TENAGA Electricity Authority of Cyprus

& Engineering
NASIONAL sermao % DAELIM
DUKE /FLUOR DANIEL"

- AM!;
@ OKiewit  10own

T AnsaldoEnergia



http://www.bv.com/../index.htm
http://www.kiewit.com/
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PRODUCT DEVELOPMENTS
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Test Loop with Condenser
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@ B7 @ VIEW FROM OUTLET WATER BOX
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Test Result

CONDENSER DATA :

No. of tubes : 203 Nos. Test Dates: 05.01.2012 - 09.01.2012 Ball Size: Dia. 23mm
Tube Internal Dia: 22 mm Condenser DP : 25.6 mbar Type of Circulation: Batch

No. of Ball catchers: 14 Nos. Water Flow: 541 m3/hr. No. of Balls Injected: 100 Nos.
No. of Tubes/catcher: 10 Nos. CW Pump Suction/Dis :  0.33 / 1.95 Kg/cm2 (g)

No. of Balls covered by Ball catcher: 140 Voltage / Frequency: 410V /50 Hz.

No. of Balls not Covered by Ball Catcher: 63

Total balls
NUMBER OF BALLS COLLECTED IN BALL CATCHER Total Balls | Total Balls
collected in | collectedin | Collected in
Ball Type | Test Date Ball Catchers
Ball Catcher | Ball Vessel
T1 T2 T3 |Ma|ms| B6 | B7 | B8 | C9 | ci0 | c11 [ c12 | c13| ci4 (A) (8) & ball Vessel
(A+B)
Nos. Nos. Nos. | Nos.| Nos.| Nos. Nos. Nos. Nos. Nos. Nos. | Nos. | Nos. | Nos. Nos. Nos. Nos.
05.01.2012| 6 4 5 s| 7| 6 4 5 6 5 7 6 | 4 5 75 25 100
RB |06.01.2012| 5 6 a4 |a|s| 7 6 4 5 6 5 4 | 6 5 72 28 100
MEDIUM 197.01.2012| 5 6 5 4| s 4 5 6 4 6 6 4 5 4 69 31 100
09.01.2012| 5 4 7 6| a| s 6 4 5 6 4 5 s | & 70 30 100
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OLD SCREEN DESIGN IMPROVED SCREEN DESIGN

5 WAL RIBS ’ | 'm”]

7 v W e, e £ 5 o et 36 1 !
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Ball Recirculating Monitor for Thermal Plants
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Automatic Ball Sorting System (Offline)

BALL SORTING SYSTEM &

GBS 2d auvromanc
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Automatic Ball Management System

AUTCMATIC BALL MANAGEMENT SYSTEM
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Uniqgue 8 Screen Design

59

DN 3500 size Ball Separator for 720 MW TPP/ Indonesia
———
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General Arrangement of Debris Filter

GEAR MOTOR DRIVE

0 WORM PLANATORY |
GEAR | GEAR SEALING
]

|
FLOW s !

1
DIRECTION i \[ \ |
i BQIA‘ml_GJ
PIPE
]
d EBRIS OUTLET PIPE
| DEBRIS OUTLET sad
GEAR
SAELING
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Modified Screen Basket IFinlm@ Arrangement

% Existing cleat arrangement for fixing basket with shell is of
box type.

% With increased filter size and turbulent flow, these cleats tend
to bend and leads to misalignment of basket & rotary
assembly.

< The modified BOSS & CLEAT type is very rigid eliminating the
possibility of misalignment of basket and rotary assembly.
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Effective Transmission of Motion by
Flanged Sleeve
< Earlier the transmission of rotation from gearbox to

injection arm assembly was Through Key and

fasteners on the sleeve component.
% These fasteners got sheared at high torque.

< To overcome this problem, Flanged sleeve is
introduced which is capable of transmitting high

torque.
D
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Effective Transmission of Motion by
Flanged Sleeve
<+ Key & fasteners eliminated and there by one weak

link in transmission was eliminated

% Transmission of motion is done through heavy

fasteners at enlarged PCD

< This design was validated with respective Gear box
at our R&D







Effective Transmission of Motion

GEAR MOTOR DRIVE

53 3
0*0
T CTIO WORM PLANATORY |
GEAR | GEAR SEALING
|
|
SLEEVE !
|
]
|
I
]
] |
i |
FLOW i | :
1 ]
DIRECTION i i \ | E
! ROTATING !
PIPE :
] |
! EBRIS OUTLET PIPE '
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Effective Transmission of Motion
(Flanged Sleeve)

"WORMGEAR |
t
U" SEAL s :
SCREEN
BEARING ~
N _m l}z&
DEBRIS OUTLET N\
;Qi; N
: e e
FLANGED 3\‘ '
S - —
‘Q\}:A\' NN |
L e !
FLOW = SN st — g
N N 1 ,

SLEEVE WITH KEY ARRANGEMENT FLANGED SLEEVE (MODIFIED DESIG RRANGEMENT
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Rigid & Effective of Extraction Arm

< In house developed high efficient profiled extraction Arm.
% This design works on differential pressure principle.
< High and uniform suction effect.

% This design was patented.

% With this design of extraction arm, no any back flushing

arrangement is required
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Debris Filter with, High Performance
tion Arm,
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Patent for our Debris Extractor

= @ = L TR
Sy m EP1521625B1

(12 EUROPEAN PATENT SPECIFICATION

(45) mo;‘m:ﬁm 181) t;%:

11032008 Sulletin 200811
{BE) Miamatord JpEcnon number

URKUNDE CERTIFICATE CERTIFICAT (21) Appicetion namter. OXSS620.8 PCTANZI02200140
. (22) Dwn of Ning 11.07.3002 (7)) wismatonad pubication rumber
£ el Niermit bescreinigt 1 Bereby cartified that « 1 et carsné quun bewat WO 2004907061 {22.91.2004 Gazetis 203404}
s 1o de i der Fatermschait Europens patent b beea granted  europlen & #t4 Sl pour = R e
dexchscbere Trtnding an spect 0 the ! décrite dans be (54} A DEBRIS FILTER WITH A ROTATING DEBRIS EXTRACTOR
wurpinches Puterd fir e inder  dmicribed in the patent specca fascicule de Breve, pour ey TRUMMERFANGER MIT ROTIERENDEM TRUMMEREXTRAKTOR
Pureresiteil beseithreies e tien for the Centracting States s contractants
oot sty el v ey FRIFE A DESAIG DOTE ITUN EXTRACTEUR DE DEBRIS ROTATI
104} Designated Convactng Ststos: (74) Aepscsantotive: Kensett, John Histen
) AT BE 0G CH CY ©Z OF DK E£F £5 5 FA G R Saunders & Dofeymarns,
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% Circular segmented Screen design

» Special Wedge Wire Profile

% Shorter Length of Filter

% Low Differential Pressure (20 mbar @ 2m/s)

< Rugged Construction
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GA of Wedge Wire Debris Filter

SCREEN BASKET

_GEAR MOTOR DRIVE

DEBRIS EXTRAXTION

BEARING ASSEMBLY

WORM PLANATORY
GEAR

_GEAR SEALING

FLOW
DIRECTION

DEBRIS OUT LET PIPE |
STATIONARY
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DN 2700 size Filter for Lungmen Nuclear Power plant / Taiwan .



Elbow Type Filter (DN 500) for Taichung Thermal / Taiwan
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RETROFIT

International Projects
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Plant Details

. N
DN SW

Year of
Supply

1 Tuanku Jaafar Power Station MALASYA 3 x 120 1992
—Unit4,5 &6 1100

2 Damanhour Combined Cycle  Egypt 1x110 DN 900 RW 2000
Power Plant

3 Gardabani Thermal Power Georgia 2 x 300 DN CT 1997

Station, Unit 9 & 10 1800
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(1) Customer TENAGA NASIONAL BERHAD
Date of Report March 1995
Outcome

Improvement of the Vacuum & Fuel Saving

Result:

« Malaysian Ringet RM909.79 x 365 days x 0.8 availability
factor x 0.9 load factor = RM 1239,092

« Savings equivalent to Indian Rs.136 lakhs
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Date : 2 March 1995

To GEA India

Fax No: 007-91-4342518
Altn M. Mahadavan

From ; Station Manager,

Tuanku Juafar Power Station,
Port Dickson

Please find enclosed a calculation of cost savings as a result of vacuum
improvement for Unit § as requested

Thank you.

(IR K I\'UK&K. AM)

STATION MANAGE

Tuanku Jaafar Yower Station
Port Dickso
Malaysia.

Slesan Jonooloktik Tuoniyu Ja'alal, Pelt Suo! 20, 71007 Poa Dickian, Nege Sembaan Dand Khus
Tol: 05471 199, 4712852 271681, 4AM732 A 271670, Fou 02174556

EIGIHEENRGEREIGY. ..

SAVING IN FUEL OLL FOR AN IMPROVEMENT IN CONDENSER
VACUUM BY ISMBAR FOR UNITS AFTER INSTALLATION OF
GEA INDIA CONDENSER ON LOAD CLEANING SYSTEM

Vacuum improvement at 120 MW IS mba

From Stage 3, Vacuum correction curve, exhuust pressure correction factor,
%o change in heat rate when vacuum smproves by 13 mbay 1s - 0.62%

For a load of 120 MW, the Turbine Heat Rate = 8492 Kj/KWH
(Design Value)

Current fuel oil price = RM260/tonne and Gross Calorific Value of fuel oil
= 43,350 Ky/KG

Cost of 1G) of energy = RMG.00

Change in heat e = - (L.62/100 x 8492
3265 KIKWH

Daily Savings
Change in heat rate x installed capacity x fuel oil cost per GJ
§2 G5 (KJ/EKEWH x 120 x 1000 x RME 00/ 1,000,000
= RM37.91 per hour
= RM909.79 per day

The annual cost savings: assuming & 0.8 avalabiliy factor and o 0.9 load
factor 1§

(Saving per day x No. af davs per year x avaitlability factor x load factor)

= RM909. 79 x 365 x 0.8 x 0.9 = RM239.092
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(2) Customer Damanhour Combined Cycle Power Plant
Date of Report 03.12.2012

Outcome
Maintaining load and increase in vacuum

Result:
Before installation of COLTCS - Year 1999
Vacuum -0.869 kg/cm2
Unit Load 104 MW

After installation of COLTCS
Condenser Vacuum -0.89 kg/cm2
Unit Load 109 MW
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DANANHOUR ELACTRICAL PRODEE TION XECTOR

FINAL ACCEPTANCE CERTIFICATE

SYSTEM : Condenser On Load Tube Cleaning

System And Debris Filter System December 3, 2012
PLANT : Damanhour Combined Cycle Power

Plant

PERFORMANCE CERTIFICATE

CONTRACTOR  : GEA Energy System (India) Ltd.
OWNER : West delta Electricity Company, Egypt This is to certify that M/s GEA BGR Energy System India Limited has suppliod Tiube

Issuance dafe.of TOAC ‘M ay 07, 2001 . Cleaning System of DN 900 size and Debris Filter System of DN 900 size for our

End date of warranty period  : November 06, 2002 D s !
: 4 iy combined ('_I'i‘/‘- Power Station owned by West Delra Electricity

This final acceptance certificate,indicates that GEA INDIA did

not have any obligation or comment for the systems.

The owner accepts to issue this final acceptance certificate. All the System of our power station are performing well and wor Ring ot

Praduction Co. . in Alexandria Republic of Egypt | in the Year 2000

The condenser vacuum has been maintained as result of system performance since

Fou D.a.manhuui- CCPP For GEA INDIA camnussianing of the yvstem

AUTHORISED SIGNATORY

;{% £c :-f%c?r‘

SL 20\
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(3) Customer Gardabani Thermal Power Station
Date of Report 15.10.1998

Outcome
Condenser Efficiency Improved

Result:
Before installation of COLTCS - Year 1996

Condenser Efficiency 86%

After installation of COLTCS - Year 1998

Condenser Efficiency 96%
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REPUBLIC OF GEORGIA
ENIROY AND ELECTRIFICATION
DEPARTMENT " EAKKNERCO"
PIU-WORLD BANK/EBRD ¥ROJECTS
1 Vekua St. Tbilisi, 380005, Georgia.
Tel /Pax: 995 32 93 38 25

N 15 October, 1998

Mr B.G. Raghupathy,
GEA India,

via fax: 91 44 4342818

EBRD POWER REHABILITATION PROJECT
Condenser Tube Cleaning System,

Dear Mr, Raghupathy,
The Condenser Tube Cleaning System,
the Debris Fllter, and tha
Acid Doesing Systems,

supplied by GEA India, on 3 turnkey basis, have been coperating
smoothly since their commigsioning in Januury, 1998, Their uss
tiae been limired to the 300 MW Unit 9 at Gardabani, and will be

extended to Unit 10, when it's rehabilitation i& completed in
1599,

The success of these gystems has more than paid for our
investment.

Afrer three anc one half years of operation, the sfficiency
af the condenser had been reduced to below 86%. After GEA
had cleaned the cooling circuit and-condenser tubes, during

commisgioning of the systems the efficiency had improved to
96%

With your assistance we have fine tuned the applications
‘and now backflush the Debris Filters every & hours, and
operate the Condenser Tube Cleanine System for £ hours per
day. Consumption of balls is approximately 400 every 25
days. Using the sbove rogime has increased the efficiency
af the condensar to 98%

i he systems,
We are obviously very pleased with the success of t
and thank you for your support to the project at all times.

Regards,

Ve seel

Douglas Wopd™
Project Manager o6
RERD Consultant. ’
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Letter of Appreciation — 4000 MW CCPP

‘ CTCI CORPORATION
0. 50C 0 INONGSHANN RD. YAPE! 11188, TEL {90k 2-203)-0000
TANAN, REPUOLIC OF CHNA %ﬁm

Date : Feb. 1, 2012

To whosoever it may Concem

This Is o confirm GEA BGR Energy System India Lid supplied & commissioned
Condenser Tube Cleaning Systems and Debris Filter systems for the 6 x 720 MW
TPC/ Dah Tamn CCPP in Taiwan as per delails below:

ForStoge | :2 x 720 MW CCPP

C1Cs : 4 x DN 2200 for Condensar

Debris Filter : 4 x DN 2200 for Condenser

CI1Cs : 2 x DN 900 for CCW Hea! Exchanger

Detbris Filter : 2 x DN 900 for CCW Haat Exchanger
14 w P

C1Cs : 8 x DN 2000 for Condenser

Debris Filter 1 8 x DN 2000 for Condenser

C1CS 4 x DN 1200 for CCW Heat Exchanger

Debrs Fiter : 4 x DN 1200 for CCW Heol Exchanger

These equipment were commissioned in stages and are in operation since 2008,
CICI Corp is happy with the performance of these units and same have been
honded over to Taiwan Power Compaeny for regulor operafion,

CICI Corp wishes fo place on record the sncere apprecioftion for the support
rendered by GEA-BGR and wish them oll success.

8est Regards
For CTCI Corporation,

Mrh I A

Mr. Michael Hong
Project Director/ Dah Tam CCPP Project 88
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Fuel cost saving with CTCS

SAVING IN FULL OLL FORAN IMPRONVEMENTIN CONDENSER
VACLUMBY ISMBARFOR UNIT A AFTER INSTALLATION OF
GEA INDIA CONDENSER ON LOAD CLEANING SYSTEM

Vacstmm uspeoverent ar £20 MW 15 mbun

Fromn Stage 3 Vacum correstion curve, evlinust pressare correction Thctor
"o change W heat tate when vacusant impooves by 15 mhar » a2

P i Joad of 120 MW, the Turbwne Hem Rate R49Y KyKWhH
(Dessgn Vihue)

Curvent fued ol prige = RM200V1ona wsil Ciroas Calonfie Valwe of fued ol
1335081 K0

Cust of 10 of enerpy RMo.on

Chumge m hoal raie 0620100 5 83492
S165 K IRWH

Duoely Savinys
Change w beor rate x snvaalied capacrty x fuel ol cost per G
STAAIRURWH « 120 o 1000 8 RAG 0001 000,000

RMIT ST prer honir

RMW 79 per ey

The sl ¢ont savings, asaumitng u O 8 gvailabifity factor und o 09 load
Lochie s

ISavang pet doy x Nooof dass per yeur  avslability factor x lond factorn)

RAM. 798 305 s UK x 09« RMIIS 09

Saving of US$ 65000 p/a on a 120 MW power plant
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Letter of Appreciation — MHI

MITSUBISHI HEAVY INDUSTRIES, LTD.
NAGASAKI PLANT EQUIPMENT FURCHASING GROUP
1 ARSI (R, Nagatal 090 S5 10 Sty

16 Juse 2010
To whower & may conoem
We confon the purchass of Condenss Tube Chsning Systams and Debiis Fiers of see DN 1800 from
Messrs. GEA BGR Enevgy System Indis Lid % ® O Mon Thermsd Powes Plant Proect, for which we
parformed the EPC contract,
Tha equipmsnd was manuipciurad In & suppled Som s and commissionad it Octeber 2008, and e
porsrmanos Of ™ha camo 6 satelactory. Thara ams ha outntandng e oo af dooa regandoy e
RyUperE supptied by Mesars. GEA BGR Enargy Sysiam India L

Yours Sncefely

2l

Dty Manaonr

Pant Engresing & Procumment! Deparvket

Power Systems Plant Engnesrdng & Coostrucion Divson
Power Systems Headquarerns
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Ref : R Date: W0/ fralas
Balgtt

Letter of acknowiedgement

As discussed and agreed upon with Doosan and MEW, GEA BGR ENERGY
SYSTEMS LIMITED had carried out modification works in the DN 1800 Ball
Strainer installed in the D4 unit of Sasbiva Desalination Plant. The modifications
were required, in vrder to muke the system suitable for site CW conditions.

MEW acknowledges the significant efforts put in by GEA-BGR in modifying the
system and making it suitable for site CW conditions. MEW has noted that ball
recovery in the modified system is consistently above 99% for the last 20 days,
MEW would like to observe the performance over the next 3 months and issue
final performance certificate to GEA-BGR.

"MEW would like to place on record its appreciation for the efforts rendered so far
by GEA BGR ENERGY SYSTEM LIMITED.

\
RN 5. a7, [+ B . oyt PN ¢
Eng.BndcrAl/S&v lﬂk'ﬁ;’ﬁ/p/’”-u
MEW Project Manager v =

..)/r I+
Sabiya Distillation Project (1, 1l & Hi)
Ministry of Electricity & Water - Kuwait
-/uvu WTATION 11
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Performance Certificates

1

NETALEX MWMEMTC Sm 2 TO s H IB A TOSHIBA INTERSATIONAL GURFORATION PTY. LTO.

OHrTOAALL TOR 1O A f‘c"‘wm"mﬂ.mw‘ RUCTION SITT
S5 0% SO SAHTOR) ‘ CALLIDE POWES ..,::Tuotgn;
. e £ PSARITRASBR RS SINILE- (O7) 4182 8213
CALLIDE 'C' SITE OFFICE e s R s

EHCDT-0415/F7
APRIS, 1097

7 December, 2001
MINUTES OF WEETING MELD BETWEEN GEA ENERGY SYSTEN(INDIA)LTD. AND

SUMTSHO WETALEX CORPORATION, AT SUMISHO METALEX CORPORATION TOKYO HEAD

OFFICE ON APR1S,1987. Aftention: GEA Energy System (India) Limited
SUB : COMMISSIONING OF LOAD TUBE CLEANING 5YSTEM - TOSHIBA TEST CONDENSER To Whom I+ May Cuncer. )

GEA. Intiia wupplied the Tube Cleaning System for tie Australian c:allide:C” ijecit;c 2
GEA ENERGY SYSTEM({INDIA)LTD, REP ME.VIJAYARAJ VISITED TO JAPAN ON % 420 MW Coal fired Units, The system has now been in operanon trom the 12 of December
:m::nn T0 COMMISSIONING THE TUBE CLEANING SYSTEM IN TOSHIBA NISHINAKI 000 and has operated at a ball recovery rate of greater than 99% and from an gperadonal

INTERLOCK  AND DEMONSTRATED ABOUT TUBE CLEANING SYSTEM TO TOSHIBA AND |
SUMISHO METALEX CORPORATION OFFICIAL

CLEANING BALLS ARE OIRCULATED THROUGH THE SYSTEN ON APR14/15,1997, |
THE BALL COLLECTION RATE 1§ 86PCT, SOPCT, 100PCT RECOVERARY.

TOTAL SYSTEM, AND RECOVERARY PERFORMANCE 15 SATISFACTORY.

THE INSPECTION REPORTS WITH TOSHIBA SIGNATURE ARE ENCLOSED.

BCS! RC§ard31:. .
Enged Van de Wetering
Commissicning Engineer .
‘ Wowmauﬂm
GEA ENERGY SYSTEM(INDIA)LTD. SUMISHO METALEX CORPORATION,
re £ . ——
S - (_(/.__-’ ’ _-j',’:—‘—_\ "/ § ’/ /—-’ﬂ:‘- : “T W e "u A
S VIJATARAS, GR-MARAGER L 1P (L A e h
FIELD ENGINEER PLANT MATERIAL TEAM C¢ -
POWER DEPARTMENT
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Performance Certificate

Date: August 16th, 2011

This is to contify that the equipment as per details attached at below tabic s instalied and
commissioned i Tanjung Jati B power plant at Unat-182 e the yess of 2005 and in being
operation until now successfully without nay major trouble/incident

| Name of Kquipment Condenser On load Tobe Cleaning System

Ares of Instaliation Condenser

Location Unit Voit 1&2

Coaling watcr Pipe Size DN3560

Year of Installation and commission 2005

Name of Supplier GEA BGR ENERGY SYSTRM INDIA LIMITED
Supplied Through Foster Wheeler

Average Ball Recovery 0% T
Overnll Performance Satisfactory

The shove cemificate = boing iswed 1o GEA BGR ENERGY SYSTEM INDIA LIMITED upoo theis
e

For TJB

Stgnature: %

Nowx Casanily

Sl Mach: By 93
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Performance Certificates

Miniwiry of Flesincity A Esorg 'm -
c?v ‘.’“‘f Q13

Electnoty Production Ly ¥ -i’ R
ew - Al peoect % ov— ?, D o) 248 2 3 Lo § 3 pio

Middle Dalta

November 25, 2012

M/s.GEA BGR Energy System India Limited
Chennai, India.

Dear Sirs,

PERFORMANCE CERTIFICATE

Candenser On Line Tube Cleaning Systems of DN 1800 size and Debris
Filter Systems of DN 1800 size were supplied and commissionac by your
company for our ELATF Power Station (awned by Middle Delta
Electricity Production co., in Republic of Egypt) In the year 2008 for
Unit# 1

All the Systems performance of our power station s extremely

satistactory

Hest Regards

AUTHORISED SIGNATORY
ENG/ Mohamed El Samd El Abd

MDEPCo., Ef-Atf Project Manager

Ministrv OF Electricity & Energy
Egyptian Electricity Holding Co.
Cairo Electricity Production Co. b S =Y 3 2l T
El-Tebbin Power Planet F: u’fﬁ_:___. St
Tel25010251 Fax: 25010250 i

-

Youya¥o. [ SU YO YY) I

November 21, 2012

PERFORMANCE CERTIFICATE

This is to certify that M/s.GEA BGR Energy System India Limited have supplied Tube
Cleaning Systems of DN 1800 size and Debris Filter Systems of DN 1800 size for our 2 x 350 MW
EL Tebbin Power Station, owned by Cairo Electricity Production co., in Republic of Egypt, in

the year 2007 for Unit # 1 and 2.

All the Systems of our power station are performing extremely satisfactory since

AUTHORISED, SIGNATORY

AL ——
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MAHARASHTRA STATE POWER GENERATION CO. LTD.,
7/ SOOI TEOMD Thermal Power Station, Parli-Vaijnath

CORPORATION A mm G, “POWERGRID® M Office of the Chiel Engineer

X e : Parli-Vaijaath. Parli Thermal Power Station,
ME CONBORTIUM OF WETBUBIEMI HEAVY MDUSTIIES, LTD. & TOYOTA TRUSHO CORPORATION Phone No.: 02446-222357, 58, 59 MAHAGENCO M. 5. Power Generation Co. Lid.,
FAX No. 1 02446222402 Parti-Vaijnath 431520 (Dist- Beed)
Emalt: be_cepenprichsinchamet.in 150 9001-2000 Muharashtrs State.
01/12/2012 3 :
Ref No: Dy C E2SOMWANPTPSTMNo. 9 108 60 quxﬂ%w*
To whom so ever it may concern 1 "
We confirm that Condenser Tube Ceaning systems and Debris Filter Systems of CERTIFICATE

size DN 1800 have been s jcsi A fe (3F 2 o ] TP o5 R ¥ o~ : 3
size DN 1800 have been supplied and commissioned by M/s GEA BGR Energy This is to certify that M/s.GEA BGR Energy System have supplied Condenser

System India Ltd for our 2 x 650 MW Abu Qir Thermal Power Praject in Egypt On Load Tube Cleaning Systems of Size DN 2200 for Units # 6 & 7 (250 MW) at
The systems are working airight and the performance found to be satisfactory. NPTPS, Parli-V,
Yours sincerely

The performance of Condenser On Load Tube Cleaning System was reviewed
& checked by representative of M/s GEA BGR from dated 31/07/2012 to
07/0872012 and found satisfactory.

Yasuhiro Saito

Site Manager

The service support provided by M/s.GEA BGR Energy System India Limited
from the date of commissioning of the system is l'oun& 1o be satisfactory.

This performance certificate is issued as per request of M/s GEA BGR Energy
Systém India Limited vide application Dtd. 08/08/2012.

I

Chief Engineer
TPS, Parli-Vaijnath
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fteras wad SR 3w sitem s
NUCLEAR POWER CORPORATION OF INDIA LIMITED A
TIATHTET AR WIS e -30de
b RAWATBHATA RAJASTHAN SITE UNIT-384

L1 AN

NORR Site Unit-3&4HOPN201 28/ DATE: 11092012

CERTIFICATE

This is to certify that CONDENSER ON LINE TUBE CLEANING SYSTEM
was supplied by M/s GEA-BGR Energy System India Limited to RAPS-4
(Line size DN 1800 Lake water application) 220 MWe units, in 1994 and
commissioned in 2000, The system was operated intermittently till the
year 2003 The system was re-commissioned (n 2011 after rectification of
problem which was causing escape of balls. Since then the system
operation & performance is found to be satisfactory till date.

Senior Operation Engineer
RR Site Unit-3&4

'm"
w.m
"y OMcer
Np’-.‘

n
’45;5?

To,

GEA-BGR ENERGY SYSTEM INDIA LTD.
443, ANNA SALAL, TEYNAMPET,
CHENNAI-600018

EIGIHEENRGEREIGY. ..

ey SR TR it gl e [

NUCLEAR POWER CORPORATION OF INDIA LTD s,
s BN 1
i e EEO1 9

m‘r:_r qeY AT W e
TARAPUR ATOMIC POWER STATION s« o seoree b o

ANIGY SO
Tarapur Maharashtra Site

- Seeh det 8 EL R T fewEt Y Ne e ; 5
PO - TAPP, Motass (WS Ofst. Thane, Mahamehten ~ 401 304 sron v ‘I
EMI m'-;f.lﬂ\:pl‘lﬁ"coh.um N
rajendraguptafians )4 com — — —
o - SNTIGE - A S AN S eqYe e SRR e 3108/2012
No. TAPS-384 /OPN /08100/12/5/ Date - 31/08/2012

CERTIFICATE

This & certified that On Load Tube Cleaning Systems were supplied by WS GEA
BRG Energy System India Limited to TAPS-384 (Line Size DN 2000 Sea water

application) 500 MWE units in the year of 2004

The systems were commissioned in the yoar of November-2005 and are in servica

till date.

The systems operation in both the units is satisfactory

\&&)(«

(s & par R. K. Gupta)
wareer wdes Operation Superintendent

To

GEA-BRG ENERGY SYSTEM INDIALTD;
443 ANNA SALAL TEYNAMPET
CHENNA| - 800018
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EGYPFTIAN ELECTIICITY MOLDING COMPANY ." d “‘ it e il &5 s Sidi Kn'r Power Plant );__)S _5.;?.; ;.LD‘.S u:M
MIDDLE DELTA ELECTRICITY PRODUCTION COMPANY . r h 9 75() M . ; . a B o
(MOEPC { R D bt i bl e iy 750 MW Combined Cycle Al 5yl Aaas £y s
NUBANIA I POWEN STATION COMBINED CYCLE .',‘ SALH ot it bl il e Power Stafion Proiect i i o
A ( h on jec },\,’O- 5
Noverrber 3.5 TO: WHOMSOEVER IT MAY CONCERN
YE N B DATE: October 2, 2012
Ws.GEA B gy System India Limited & ;

This is to certify that M/s. GEA BGR Energy System India Limited has supplied two
nos. of Condenser Tube Cleaning System of size DN 1800 and Debris Filter system of
size DN 1800 for our 750 MW Combined Cycle Power Station at Sidi Knr owned by

PERFORMANCE CERTIFICATE West Delta Electricity Co. in Alexandria, Egypt.
r G sine The systems are performing extremely satisfactorily since commissioning in May 2010

s 1 to cedify that we have the foliowing equipments supplied by your company i our 750 MW . - b
Nubaria Combined Cycle Power Station owned by Middie Delta Electricity Production <o, in This certification issued under M/s.GEA BGR Energy System India Limited request
Reoubiic of Eqvai without any responsibility to West Delta Electricity Co.
Tube Cleaning Systems = ON 1800 size
Debris Filter Systems = DN 1800 size

ear of sup

+ SlF n ;'u y
58 \

AUTHORISED SIGNATORY g«sﬁb—\

Oclober 2, 2012
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December 02, 2012

PERFORMANCE CERTIFICAT

This is to certify that M/s.GEA BGR Energy System India Limited has supplied
Two nos. of Tube Cleaning Systems of DN 500 size for our 2 x 5000 ton / day
sidi krir desalination plant in Republic of Egypt.

\ The Tube Cleaning Systems of our Desalination plant are performing

satisfactory since commissicning in the year 1998.

Eng :Hasssan El Sayed Abd Elaziz

_Haszme—

General Manager
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GLOW ENERGY PUBLIC COMPANY LIMITED

4.'. -"‘:N:T.—!: ST Foee  es g, Saom Sathers T Verraes Sathoen, Barghub (0123 Thatmd
WoeES2EIN 1500 1 Few 6% 2670 1525 D

Date: 31.08.2011
Project H Glow 115 MW CFB # 3, Rayong, Thailand

System H Condenser On Load Tube Cleaning System &
Debris Filter System

Supplier : GEA—-BGR Energy System India Limited

Condenser On Load Tube Cleaning System [Size: DN 1500] and Debris Filter
Systems [Size: DN 1500] were supplied by GEA — BGR Energy System India
Limited for Sea Water application at Glow Site — Thailand.

Ball Recovery in COLTCS is more than 95% and Debris Filter Differential
Pressure is maintaining between 3 to 5 mbar.

Performance of the above said systems are observed and found satisfactory
since August 2009 from the date of Commissioning.

Regards,

™ Gey

e L0t by v sy

- | Sep .,

Tananchai Chaisrakaew
Project Manager

Glow Energy Public Company Limited

11, 1-5 Road Map Ta Phut Industrial Estate,
Muang, Rayong 21150.

EIGIHEENRGEREIGY. ..
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TATA

Date: 19/10/2012

TO WHOM SO EVER IT MAY CONCERN

Performance Certificate for Debris Filter and TCS

GEA BGR has supplied tube cleaning & Debris filters (Size DN 1800) for 250 MWs
plant in Unit no. 8. For sea water application.

The both TCS & debris filter performance is satisfactory since commissioning in
2009. The after sales service & spares availability provided by GEA BGR is
satisfactory

Qe

SR Kamat
Head Mechanical Maintenance

g S. R KAMAT
A8 Gen Mana

The Tata Power Cag'::a
Trombay, Mumbal-400 074
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Thank you




