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15/01/2019 03 As per BHEL Comments ALAM SALIM SKT

06/12/2018 02 As per BHEL Comments ALAM SALIM SKT

27/11/2018 01 As per BHEL Comments ALAM SALIM SKT

28/09/2018 00 FIRST SUBMISSION ALAM SALIM PC

Date Rev Description of Revision ALT CHD APPD

PROJECT 2x660 MW ENNORE SEZ COAL BASED STPP
AT ASH DYKE OF NCTPS, CHENNAI

CUSTOMER

TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LIMITED
(TANGEDCO)

CONSULTANT
DESEIN PRIVATE LIMITED

DESEIN HOUSE, GREATER KAILASH-II, NEW DELHI

EPC CONTRACTOR
BHARAT HEAVY ELECTRICALS LTD

PS-PEM, PPEI-BUILDING,
SECTOR-16A, PLOT NO. 25, NOIDA-201301

AC SUPPLIER

ROOTS COOLING SYSTEM PRIVATE LIMITED
B-53,HOSIERY COMPLEX,NOIDA,PHASE-II,NOIDA-201305JOB No. 412

STATUS CONTRACT DOC. NO: PE-V0-412-553-A019 Rev: 00
PACKAGE AIR CONDITIONING SYSTEM

TITLE TDS & GA of  Air handling Units  (AHU)along with foundation details

PREPARED BY ALAM -SD- 28/09/2018
CHECKED BY SALIM -SD- 28/09/2018

APPROVED BY P.C. -SD- 28/09/2018

01

01

A

00

0A

Page 1 of 14

REASON FOR RESUBMISSION: NO COMMENTS FROM TANGEDCO / DESEIN RECEIVED ON REV. 0 
DOCUMENT. ADDITIONAL DETAILS ARE INCLUDED IN THE DOCUMENT. SUBMITTED FOR 
APPROVAL PLEASE.

DOC MENT IS APPRO ED IDE TANGEDCO LETTER NO. SE/E/TH&H P/EE-7/M/AEE/M/F.EN SE
STPP/D.794 /19 DT. 15/02/2019

� BHARAT��HEAVY��ELECTRICALS��LIMITED�
PROJECT��ENGINEERING��MANAGEMENT�

(MECHANICAL��AUXILIARY)�

This�approval�status�shall�be�interpreted�as�laid�down�in�the�
contract�and�it�shall�not�relieve�the�contractor�from�his�
contractual�obligation.�
APPROVAL��CATEGORY��AWARED�����=��I�
CAT��I��������Approved�
CAT��II������Approved�with�Comments�as�Noted�
CAT��III�����Not�Approved�
CAT��IV�����Reference�Drawing�
Name:�

VIPIN�NAUNI� Signature:���� ���������

VIPIN NAUNI 
Reviewed by BHEL and 
found in order. Submitted 
for TANGEDCO / Desein 
Approval. 
2019.01.18 19:42:52 +05'30'
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S. No. DESCRIPTION SPECIFICATION SPECIFICATION SPECIFICATION SPECIFICATION
A. GENERAL
1 Item Air Handling Unit Air Handling Unit Air Handling Unit (DX -Type) Air Handling Unit (DX -Type)
2 Air Quantity (Each AHU) 54,200 CFM 31,700 CFM 10,000 CFM 10,000 CFM
3 Refrigeration Capacity (Each AHU) 111.00 TR 60.0 TR 30.0 TR 30.0 TR
4 Quantity 4 Nos. (2W + 2S) 2 Nos. (1W + 1S) 2 Nos. (1W + 1S) 2 Nos. (1W + 1S)
5 No. of Fan Per AHU 2 1 1 1
6 Type of AHU  Floor Mounted  Floor Mounted  Floor Mounted  Floor Mounted
7 Make RCS RCS RCS RCS
8 Model No.

10 Name of Building Power House Building(Main Building) Power House Building(Main Building) ESP-1 ESP-2
11 Serving Area  AC Area at EL (+) 17.00 m LVL AC Area at EL (+) 8.5 m LVL Switch Gear Room at EL (+) 4.00 m LVL Switch Gear Room at EL (+) 4.00 m LVL
12 Location of AHU EL (+) 24.00 m LVL EL (+) 8.5 m LVL  EL (+) 4.00 m LVL  EL (+) 4.00 m LVL
13 Power Supply 3 Phase, 415V±10%, 50 Hz±5% 3 Phase, 415V±10%, 50 Hz±5% 3 Phase, 415V±10%, 50 Hz±5% 3 Phase, 415V±10%, 50 Hz±5%
14 Overall Dimension (L x W x H) MM 5300 x 5600 x 3000 4400 x3000 x 3000 3350 x 2100 x 1580 3350 x 2100 x 1580
15 Static Weight With Fan & Motor (Approx.) 4000 3200 1500 1500
16 Dynamic Weight With Fan & Motor (Approx.) (Kg) 6400 5200 2400 2400
B. MATERIAL OF CONSTRUCTION
1 Casing

1.1 Type of Casing Double Skin Double Skin Double Skin Double Skin
1.2 Inner Skin 0.8 MM PLAIN G.S.S 0.8 MM PLAIN G.S.S 0.8 MM PLAIN G.S.S 0.8 MM PLAIN G.S.S

1.3 Outer Skin 0.8 MM PRE COATED G.S.S 0.8 MM PRE COATED G.S.S 0.8 MM PRE COATED G.S.S 0.8 MM PRE COATED G.S.S

2 Double Skin Panel

2.1 Type of Insulation PUF PUF PUF PUF

2.2 Thickness  50 mm ± 2%  50 mm ± 2%  50 mm ± 2%  50 mm ± 2%

2.3 Density 40 ±2 Kg /m3 40 ±2 Kg /m3 40 ±2 Kg /m3 40 ±2 Kg /m3

3 Frame

3.1 Material Aluminium Aluminium Aluminium Aluminium

3.2 Unit Base Material G.S.S. G.S.S. G.S.S. G.S.S. 
3.3 Fan & Motor Base Frame G.S.S. G.S.S. G.S.S. G.S.S. 
4 Condensate Drain Pan

4.1 Material SS-304 SS-304 SS-304 SS-304
4.2 Thickness 18 G 18 G 18 G 18 G

C. CENTRIGUGAL FAN
1 Air Quantity (Each  Fan) 27,100 CFM 31,700 CFM 10,000 CFM 10,000 CFM

1a Make/Model Nicotra/RDH 1000 K Nicotra/RDH 1000 K Nicotra/RDH 560 K Nicotra/RDH 560 K
2 Type of Fan DIDW,Centrifugal DIDW,Centrifugal DIDW,Centrifugal DIDW,Centrifugal
3 Type of  Blade  Backward Curved  Backward Curved  Backward Curved  Backward Curved
4 Fan Diameter 1000 mm 1000 mm 560 mm 560 mm
5 Outlet Velocity 8.0 m/s 9.3 m/s (Max) 9.2  m/s (Max) 9.2  m/s (Max)
7 Design Temperature 20.0 °C 20.0 °C 20.0 °C 20.0 °C
8 Static Pressure 120 mm WG 120 mm WG 120 mm WG 120 mm WG

10 Rated Speed 966 RPM 994 RPM 1571RPM 1571RPM
13 Fan absorbed power(BKW) 19.206 22.26 7.249 7.249

Motor Rating  (KW) 22.00 30.00 11.00 11.00
14 Total Efficiency 80.90% 82.60% 80.00% 80.00%
15 Static Efficiency 78.40% 79.1.% 76.60% 76.60%
16 Type of Drive Belt Driven Belt Driven Belt Driven Belt Driven
19 Impeller Static & Dynamic Balancing Statically & Dynamically Balanced Statically & Dynamically Balanced Statically & Dynamically Balanced Statically & Dynamically Balanced 
22 Performance Curve Enclosed Enclosed Enclosed Enclosed
23 Material of Construction

23.1 Casing Galvanized Steel Sheet Galvanized Steel Sheet Galvanized Steel Sheet Galvanized Steel Sheet

23.2 Impeller MS MS MS MS

23.3 Shaft MS MS MS MS

25 Fan Pulley
25.1 MOC MS MS MS MS
26 Motor Pulley

26.1 MOC MS MS MS MS
27 Vibration Isolator

27.1 Type of Isolator Cushy Foot Cushy Foot Cushy Foot Cushy Foot 

27.2 MOC Carbon Steel Carbon Steel Carbon Steel Carbon Steel
28 Damper

28.1 SA MVCD Yes, Provided Yes, Provided Yes, Provided Yes, Provided
28.2 SA BDD Yes, Provided Yes, Provided Yes, Provided Yes, Provided

D OTHER DETAILS
1 Painting

1.1 Casing  Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron)
1.2 Impeller Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron)
1.3 Common Base Frame Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron) Galvanized (Minimum 40 Micron)
2 Accessories

2.1 Motor & Fan Pulley Yes Provided Yes Provided Yes Provided Yes Provided
2.2 V-Belt Drive Yes Provided Yes Provided Yes Provided Yes Provided
2.4 Flexible Connection Yes Provided Yes Provided Yes Provided Yes Provided 
3 Reference Document/Drawing

3.1 General Arrangement Drawing of AHU Enclosed Enclosed Enclosed Enclosed

E. COOLING COIL REFER ATTACHED GA & COIL 
SELECTION

REFER ATTACHED GA & COIL 
SELECTION

REFER ATTACHED GA & COIL 
SELECTION

REFER ATTACHED GA & COIL 
SELECTION

F FILTER AS PER APPROVED DOCUMENT OF 
FILTER    (DOC NO:PE-V0-412-553-A035 )

AS PER APPROVED DOCUMENT OF 
FILTER    (DOC NO:PE-V0-412-553-A035 )

AS PER APPROVED DOCUMENT OF 
FILTER    (DOC NO:PE-V0-412-553-A035 )

AS PER APPROVED DOCUMENT OF 
FILTER    (DOC NO:PE-V0-412-553-A035 )

G TECHNICAL DATA SHEET OF MOTOR AS PER SUBMITTED  DOCUMENT OF 
MOTOR   (DOC NO:PE-V0-412-553-A022)

AS PER SUBMITTED  DOCUMENT OF 
MOTOR   (DOC NO:PE-V0-412-553-A022)

AS PER SUBMITTED  DOCUMENT OF 
MOTOR   (DOC NO:PE-V0-412-553-A022)

AS PER SUBMITTED  DOCUMENT OF 
MOTOR   (DOC NO:PE-V0-412-553-A022)

TECHNICAL DATA SHEET OF AIR HANDLING UNIT

2 66
412 553 1
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NICOTRA Gebhardt S.p.A.
via Modena, 18
24040 Ciserano - Loc. Zingonia (BG)
ITALIA
Tel.: +39 035 873 111 - Fax: +39 035 884 319
Website:www.nicotra-gebhardt.com
Email:info@nicotra-gebhardt.com

Customer
Project
Reference

RDH 1000 K
Single Unit - Ducted Outlet

Nicotra Gebhardt S.p.A. certifies that the fan shown herein is licensed to bear the AMCA Seal. The AMCA 
Certified Ratings Seal applies to air performance ratings only. Performance certified is for installation type B: free 
inlet, ducted outlet. Performance ratings do not include the effects of appurtenances (accessories). Power rating 
(watts, kW, or bhp) does not include transmission losses.

Sound Power Level [dB] Lw-tot LwA-tot
Hz 63 125 250 500 1000 2000 4000 8000

        
Inlet side External - Lwi 98.3 97.8 96.9 89.1 86.8 82.7 78.1 74.6     102.9 dB     93.3 dBA
Outlet side in-duct - Lwo 105.1 100 97.9 94.2 90.6 84.1 78.6 74.2     107.2 dB     96.2 dBA
Outlet side Ext. - Lwom 101.2 98.6 97.5 94.1 90.5 84 78.6 74.2     104.8 dB     95.9 dBA

Notes

Working Point Data

 Total EFFICIENCY 80.9 %
 Static Efficiency 78.4 %
 Static Pressure 120 mm wg
 Velocity Pressure 4 mm wg
 Total Pressure 124 mm wg
 Fan Power 19.206 kW
 Motor Power 21.127 kW
 Volume Flow 27100 cfm
 Air Velocity 8 m/s
 Fan Speed 966 rpm
 Temperature 20. °C
 Altitude 11. m
 Density 1.201 kg/m³
 Motor Efficiency 93 %
 Specific Fan Power 1.615 kW/(m³/s)
 FEG 85

Operational Limits
 Max. Power 37 kW
 Max. Fan Speed 1000 rpm
 Min. Temperature -20 °C
 Max. Temperature 100 °C
Copyright Nicotra Spa - Italy -
Dimensions and performances can be modified 
without prior notice
Version 3.3.0 - May 2, 2016 - printed 12/13/2018 at 4:40:33 PM
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NICOTRA Gebhardt S.p.A.
via Modena, 18
24040 Ciserano - Loc. Zingonia (BG)
ITALIA
Tel.: +39 035 873 111 - Fax: +39 035 884 319
Website:www.nicotra-gebhardt.com
Email:info@nicotra-gebhardt.com

Customer
Project
Reference

RDH 1000 K
Single Unit - Ducted Outlet

Nicotra Gebhardt S.p.A. certifies that the fan shown herein is licensed to bear the AMCA Seal. The AMCA 
Certified Ratings Seal applies to air performance ratings only. Performance certified is for installation type B: free 
inlet, ducted outlet. Performance ratings do not include the effects of appurtenances (accessories). Power rating 
(watts, kW, or bhp) does not include transmission losses.

Sound Power Level [dB] Lw-tot LwA-tot
Hz 63 125 250 500 1000 2000 4000 8000

        
Inlet side External - Lwi 97.3 97.6 97.8 90.5 87.9 84 79 74.9     102.8 dB     94.2 dBA
Outlet side in-duct - Lwo 103.9 99.6 98 95.6 92 85.3 79.6 74.7     106.6 dB     97.2 dBA
Outlet side Ext. - Lwom 100.1 98.1 97.6 95.5 91.9 85.3 79.6 74.7     104.5 dB     96.9 dBA

Notes

Working Point Data

 Total EFFICIENCY 82.6 %
 Static Efficiency 79.1 %
 Static Pressure 120 mm wg
 Velocity Pressure 5 mm wg
 Total Pressure 125 mm wg
 Fan Power 22.26 kW
 Motor Power 24.486 kW
 Volume Flow 31700 cfm
 Air Velocity 9.3 m/s
 Fan Speed 994 rpm
 Temperature 20. °C
 Altitude 11. m
 Density 1.201 kg/m³
 Motor Efficiency 93 %
 Specific Fan Power 1.6 kW/(m³/s)
 FEG 85

Operational Limits
 Max. Power 37 kW
 Max. Fan Speed 1000 rpm
 Min. Temperature -20 °C
 Max. Temperature 100 °C
Copyright Nicotra Spa - Italy -
Dimensions and performances can be modified 
without prior notice
Version 3.3.0 - May 2, 2016 - printed 12/13/2018 at 4:18:53 PM
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2 66
412 553 1

317 5

Page 7 of 14

B
y

VI
PI

N
N

A
U

N
Ia

t7
:3

8
pm

,J
an

18
,2

01
9

Page 377 of 703



NICOTRA Gebhardt S.p.A.
via Modena, 18
24040 Ciserano - Loc. Zingonia (BG)
ITALIA
Tel.: +39 035 873 111 - Fax: +39 035 884 319
Website:www.nicotra-gebhardt.com
Email:info@nicotra-gebhardt.com

Customer
Project
Reference

RDH 560 K
Single Unit - Ducted Outlet

Nicotra Gebhardt S.p.A. certifies that the fan shown herein is licensed to bear the AMCA Seal. The AMCA 
Certified Ratings Seal applies to air performance ratings only. Performance certified is for installation type B: free 
inlet, ducted outlet. Performance ratings do not include the effects of appurtenances (accessories). Power rating 
(watts, kW, or bhp) does not include transmission losses.

Sound Power Level [dB] Lw-tot LwA-tot
Hz 63 125 250 500 1000 2000 4000 8000

        
Inlet side External - Lwi 88.6 92.5 92.2 87.9 83.3 81.5 80 75.4     97.2 dB     90.6 dBA
Outlet side in-duct - Lwo 99.3 98.1 92.5 90.1 88.9 84.3 81.1 75.8     102.8 dB     93.6 dBA
Outlet side Ext. - Lwom 92.1 94.7 91.3 89.8 88.8 84.3 81.1 75.8     99.1 dB     93.1 dBA

Notes

Working Point Data

 Total EFFICIENCY 80 %
 Static Efficiency 76.6 %
 Static Pressure 120 mm wg
 Velocity Pressure 5 mm wg
 Total Pressure 125 mm wg
 Fan Power 7.249 kW
 Motor Power 7.974 kW
 Volume Flow 10000 cfm
 Air Velocity 9.2 m/s
 Fan Speed 1571 rpm
 Temperature 20. °C
 Altitude 11. m
 Density 1.201 kg/m³
 Motor Efficiency 91 %
 Specific Fan Power 1.688 kW/(m³/s)
 FEG 85

Operational Limits
 Max. Power 18.5 kW
 Max. Fan Speed 2100 rpm
 Min. Temperature -20 °C
 Max. Temperature 100 °C
Copyright Nicotra Spa - Italy -
Dimensions and performances can be modified 
without prior notice
Version 3.3.0 - May 2, 2016 - printed 12/13/2018 at 4:23:00 PM
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Total capacity 27.86 ton(ref.)

Atmospheric pressure 1.01 bar
Air flow 13550 cft/min

Inlet temperature 6.60 °C
Outlet temperature 10.94 °C

Dry bulb inlet temperature 22.40 °C

Dry bulb outlet temperature 12.66 °C

Relative inlet temperature 53.70

Relative outlet humidity 86.37

Inlet enthalpy 45.17 kJ/kg

Outlet enthalpy 32.26 kJ/kg

Inlet specific humidity 9.03 g/kg

Outlet specific humidity 7.85 g/kg

Fluid pressure drop 3.23 psi

Air pressure drop 86.02 Pa

Face velocity  on the coil 493.1 ft/min

Tubes external diameter 13.30 mm
Tubes internal diameter 12.48 mm

Fin thickness  0.1500 mm
Coil internal volume 39.33 L

Exchange surface 238.2 m2

Partial exchange coefficient air side 68.40 W/(m2 K)

Partial exchange coefficient fluid side 4670 W/(m2 K)

Global exchange coefficient 48.53 W/(m2 K)

Fluid side fouling factor 0 m2 K/W

Air side fouling factor 0 m2 K/W

Theoric DTML 8.47 °C

Density calculated at inlet temperature 1.19 kg/m3

Model

Fins material Aluminium
Tubes material Copper

Fluid inside tubes WATER

Customer

Cooling - Technical  Data

Sensible capacity 21.50 ton(ref.)
Latent capacity 6.37 ton(ref.)
Sensible/total capacity ratio  0.7714
Quantity of produced water 32.36 kg/h

Header pressure drops  0.8547 psi
Total pressure drops fluid side 4.0847 psi

�����
�������
�� Dec 2018
31.75x27.50 38T 4R 2115A 2.10P 38 
NC
31,75x27,5 - 1/2"

Date
Model

Air side

Fluid side

Fluid velocity 1.16 m/s
Fluid flow 85.40 Gal/min

%

%

2 66
412 553 1

24
54 2

Page 9 of 14
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Total capacity 33.35 ton(ref.)

Atmospheric pressure 1.01 bar
Air flow 15850 cft/min

Inlet temperature 6.60 °C
Outlet temperature 11.10 °C

Dry bulb inlet temperature 22.40 °C

Dry bulb outlet temperature 12.46 °C

Relative inlet temperature 53.70

Relative outlet humidity 86.99

Inlet enthalpy 45.17 kJ/kg

Outlet enthalpy 31.97 kJ/kg

Inlet specific humidity 9.03 g/kg

Outlet specific humidity 7.80 g/kg

Fluid pressure drop 4.84 psi

Air pressure drop 84.71 Pa

Face velocity  on the coil 488.0 ft/min

Tubes external diameter 13.30 mm
Tubes internal diameter 12.48 mm

Fin thickness  0.1500 mm
Coil internal volume 46.48 L

Exchange surface 281.6 m2

Partial exchange coefficient air side 67.96 W/(m2 K)

Partial exchange coefficient fluid side 5316 W/(m2 K)

Global exchange coefficient 50.23 W/(m2 K)

Fluid side fouling factor 0 m2 K/W

Air side fouling factor 0 m2 K/W

Theoric DTML 8.29 °C

Density calculated at inlet temperature 1.19 kg/m3

Model

Fins material Aluminium
Tubes material Copper

Fluid inside tubes WATER

Customer

Cooling - Technical  Data

Sensible capacity 25.64 ton(ref.)
Latent capacity 7.71 ton(ref.)
Sensible/total capacity ratio  0.7688
Quantity of produced water 39.18 kg/h

Header pressure drops 1.13 psi
Total pressure drops fluid side 5.97 psi

�����
�������
!9 Dec 2018
31.75x27.50 38T 4R 2500A 2.10P 38 NC

31,75x27,5 - 1/2"

Date
Model

Air side

Fluid side

Fluid velocity 1.34 m/s
Fluid flow 98.52 Gal/min

%

%

2 66
412 553 1
5

31 7
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Direct Expansion - Technical  Data

Total capacity #��� ton(ref.)

Atmospheric pressure 1.01 bar
Air flow 10000 cft/min

Refrigerant flow 8.33 Gal/min

Evaporation temperature 10.00 °C
Condensing temperature 52.00 °C

Dry bulb inlet temperature 28.00 °C

Dry bulb outlet temperature 15.18 °C

Relative inlet temperature 55.00

Relative outlet humidity 100.0

Inlet enthalpy 60.81 kJ/kg

Outlet enthalpy 41.81 kJ/kg

Inlet specific humidity 12.97 g/kg

Outlet specific humidity 10.64 g/kg

Fluid pressure drop 17.46 psi

Air pressure drop 133.3 Pa

Face velocity  on the coil 486.3 ft/min

Fluid velocity (Gaseous phase) 3063 ft/min
Fluid velocity (Liquid phase)  0.3632 m/s

Tubes external diameter 10.30 mm
Tubes internal diameter 9.60 mm

Fin thickness  0.1500 mm
Coil internal volume 32.66 L

Exchange surface 218.9 m2

Partial exchange coefficient air side 66.86 W/(m2 K)

Partial exchange coefficient fluid side 3761 W/(m2 K)

Global exchange coefficient 65.14 W/(m2 K)

Overheating degrees 6.00 °C
Subcooling degrees 10.00 °C

Pressure drop in degrees 5.52 °C

Fluid side fouling factor 0 m2 K/W

Air side fouling factor 0 m2 K/W

Medium logarithmic deltat 7.31 °C

Density calculated at inlet temperature 1.16 kg/m3

Model

Fins material Aluminium
Tubes material Copper

Fluid inside tubes R22

Customer

Sensible capacity 20.58 ton(ref.)
Latent capacity 9.06 ton(ref.)
Sensible/total capacity ratio  0.6943
Quantity of produced water 45.96 kg/h

Header pressure drops  0.9431 psi
Total pressure drops fluid side 18.4031 psi

�����
�������
!9 Dec 2018
25.40x22.00 47T 6R 1600A 2.10P 20 NC

25,4x22 - 3/8$

Date
Model

Air side

Refrigerant side

%

%

2 66
412 553 1

1
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Document is approved by TANGEDCO vide their 
letter no. SE/E/Th&HyP/EE-7/M/AEE/M/F.En SEZ 
STPP/D.747 /18 dt.26.12.2018.  
Due to internal issue of AC Supplier (M/s RCS) with 
the Pump manufacturer (M/s M&P), make of 
pump is changed to M/s Flowmore (Approved 
Make). BHEL has reviewed the revised document 
and assures that the pump parameters / civil input 
is same. Submitted for approval please. 

NAYAB NAYAB RK 

15/12/2018 01 Revised as per TANGEDCO / DESEIN comments. 
Compliance sheet enclosed. ALAM SALIM PC 

28/09/2017 00 First Submission for approval ALAM SALIM PC 
Date Rev Description of Revision ALT CHD APPD 

PROJECT 
2x660 MW ENNORE SEZ COAL BASED STPP 

AT ASH DYKE OF NCTPS, CHENNAI 

 

CUSTOMER 
 

 TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LIMITED 
 (TANGEDCO)

CONSULTANT 
DESEIN PRIVATE LIMITED 

DESEIN HOUSE, GREATER KAILASH-II, NEW DELHI 

 

EPC CONTRACTOR 
BHARAT HEAVY ELECTRICALS LTD 

PS-PEM, PPEI-BUILDING, 
SECTOR-16A, PLOT NO. 25, NOIDA-201301 

 

AC SUPPLIER 
ROOTS COOLING PRIVATE LIMITED 

B-53,HOSIERY COMPLEX,NOIDA,PHASE-II,NOIDA-201305
JOB No. 412 

STATUS CONTRACT DOC. NO: PE-V0-410-553-A020 Rev: 
02 

PACKAGE AIR CONDITIONING SYSTEM 

TITLE TDS & GA OF CONDENSER & CHILLED WATER PUMP ALONG WITH FOUNDATION 
DETAILS 

PREPARED BY ALAM -SD- 28/09/2017
CHECKED BY SALIM -SD- 28/09/2017 

APPROVED BY PC -SD- 28/09/2017 

� BHARAT��HEAVY��ELECTRICALS��LIMITED�
PROJECT��ENGINEERING��MANAGEMENT�

(MECHANICAL��AUXILIARY)�

This�approval�status�shall�be�interpreted�as�laid�down�in�the�
contract�and�it�shall�not�relieve�the�contractor�from�his�
contractual�obligation.�
APPROVAL��CATEGORY��AWARED�����=��I�
CAT��I��������Approved�
CAT��II������Approved�with�Comments�as�Noted�
CAT��III�����Not�Approved�
CAT��IV�����Reference�Drawing�
Name:�

VIPIN�NAUNI� Signature:���� ���������

VIPIN NAUNI 
Document is reviewed 
by BHEL and found in 
order. Submitted for 
customer approval. 
2020.02.13 12:51:17 
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TECHNICAL DATA SHEET  SALE19084223-10 Rev. 01 

Customer:  Root Cooling System Pvt. Ltd. 
 

Project      :  TANGEDCO-ENNORE STPP 
                                                                                                                    Date: 23.10.2019 

S. No Description  
General Information: 

1.  Application Centrifugal Water Pump 

2.  Duty Continuous 

3.  Quantity  02 Nos. 

4.  Liquid  WATER 

5.  Specific Gravity of Liquid 1.0  

6.  Temperature (Deg. C) Ambient  
Specifications: 

7.  Pump Make  FLOWMORE  

8.  Pump Type  Horizontal End Suction Pump  

9.  Pump Model / Size  5625 / 150 x 125 mm 

10.  No. of Stage  Single 

11.  Full Load Speed of Motor 1475 rpm  

12.  Capacity (M3/Hr.) 215 M³/Hr. 

13.  Total Differential Head (Mtr.) 32 M 

14.  Shut Off Head (Mtr.) 36.5 Mtr. 

15.  Pump Efficiency  79.5 %  

16.  Pump Input (BKW) 23.57 KW  

17.  Motor Rating  30 KW / 4P 

18.  Motor Type TEFC / Horizontal  Induction Motor /IE-3 

19.  Type of Bearing Lubrication  Grease 

20.  Type of Impeller / Rated Dia (mm) Enclosed / 318 mm (Approx.) 

21.  Type of Pump Motor Coupling Flexible (Spacer Type) 

22.  Flange Drilling Standard  ANSI B 16.5, 150 LBS 

23.  NPSHR (At duty point)  2.0 Mtr. 

24.  Noise Level 85 dBA at 1 M 

25.  Vibration Level 75 Microns 

26.  Bearing No. ( DE/NDE) 6310Z-C3 

27.  Bearing Life (Hrs) 20000 

28.  Bearing Type / Make Antifriction  (SKF / FAG) 

29.  Max. power consumption in entire 
range of operation 

 25.10 kw 

30.  Direction of Rotation CCW from DE 

31.  Type of coupling Spacer 

   

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CH P MP - TG HALL
APPLICATION : CHILLED ATER S PPL
Q ANTIT : 2 NOS
LOCATION - TG B ILDING, AC PLANT ROOM
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32.  Painting Details 

i) 2 Layers of Zinc Phosphate epoxy primer, 
DFT-75 Microns. 
ii) 2 Coat of Chlorinated Rubber paint, Total 
DFT 60-80 microns 
iii) Color shade : IS-5 Shade 217 (Sea Green) 

Material of Construction  

33.  Casing  2 % Ni CI (IS 210 FG-260) 

34.  Impeller   Bronze ( IS 318 LTB-II) 

35.  Casing Wearing Ring Bronze ( IS 318 LTB-V) 

36.  Pump Shaft  SS-410 (ASTM A276) 

37.  Shaft Sleeve  SS-316 (ASTM A276) 

38.  Gland Packing 
Graph. Impregnated Cotton Yarn (Non -
Asbestos) (Champion Make  Style No-3116) 

39.  Gland  CI (IS 210 FG-260) 

40.  Fasteners  MS (IS-1367,Gr-4.6) 

41.  Base Plate  MS Fab (IS 2062) 
 

NOTE:  
 

1) Inspection & Testing shall be as per approved QAP. 
 
 
 
 

 
 
 
 
 
 
 
 

1

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CH P MP - TG HALL
APPLICATION : CHILLED ATER S PPL
Q ANTIT : 2 NOS
LOCATION - TG B ILDING, AC PLANT ROOM

Mechanical Seal Provided, Faces Carbon v/s Si C.
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FLOWMORE LIMITED

PERFORMANCE CURVE

Model
CAPACITY 215 M³/Hr. Pump Input

32 Mtrs NRPS R 2.0 Mtr Sp Gr 1
SOH 36.5 Mtrs Speed

79.5 % RATING 
1475 rpm

Efficiency 30 KW/4P

Client     : - M/S ROOTS COOLING SYSTEM PVT. LTD Description : CHW Pump,CCR 
Project      : - TANGEDCO-ENNORE STPP 5625-150X125

23.57 KW
HEAD
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C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CH P MP - TG HALL
APPLICATION : CHILLED ATER S PPL
Q ANTIT : 2 NOS
LOCATION - TG B ILDING, AC PLANT ROOM
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TECHNICAL DATA SHEET  SALE19084223-20 Rev. 01 

Customer:   Root Cooling System Pvt. Ltd. 
 

Project      :  TANGEDCO-ENNORE STPP 
                                                                                                                    Date: 23.10.2019 

S. No Description  
General Information: 

1.  Application Centrifugal Water Pump 

2.  Duty Continuous 

3.  Quantity  02 Nos. 

4.  Liquid  WATER 

5.  Specific Gravity of Liquid 1.0  

6.  Temperature (Deg. C) Ambient  
Specifications: 

7.  Pump Make  FLOWMORE  

8.  Pump Type  Horizontal End Suction Pump  

9.  Pump Model / Size  5625 / 200 x 150 mm 

10.  No. of Stage  Single 

11.  Full Load Speed of Motor 1475 rpm  

12.  Capacity (M3/Hr.) 307 M³/Hr. 

13.  Total Differential Head (Mtr.) 35 M 

14.  Shut Off Head (Mtr.) 39.5 Mtr. 

15.  Pump Efficiency  80.5 %  

16.  Pump Input (BKW) 36.35 KW  

17.  Motor Rating  45 KW / 4P 

18.  Motor Type TEFC / Horizontal  Induction Motor /IE-3 

19.  Type of Bearing Lubrication  Grease 

20.  Type of Impeller / Rated Dia (mm) Enclosed / 328 mm (Approx.) 

21.  Type of Pump Motor Coupling Flexible (Spacer Type) 

22.  Flange Drilling Standard  ANSI B 16.5, 150 LBS 

23.  NPSHR (At duty point)  2.0 Mtr. 

24.  Noise Level 85 dBA at 1 M 

25.  Vibration Level 75 Microns 

26.  Bearing No. ( DE/NDE) 6313Z-C3 

27.  Bearing Life (Hrs) 20000 

28.  Bearing Type / Make Antifriction  (SKF / FAG) 

29.  Max. power consumption in entire 
range of operation 

 40.05 kw 

30.  Direction of Rotation CCW from DE 

31.  Type of coupling Spacer 

   

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - TG HALL
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - TG B ILDING, AC PLANT ROOM
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32.  Painting Details 

i) 2 Layers of Zinc Phosphate epoxy primer, 
DFT-75 Microns. 
ii) 2 Coat of Chlorinated Rubber paint, Total 
DFT 60-80 microns 
iii) Color shade : IS-5 Shade 217 (Sea Green) 

Material of Construction  

33.  Casing  2 % Ni CI (IS 210 FG-260) 

34.  Impeller   Bronze ( IS 318 LTB-II) 

35.  Casing Wearing Ring Bronze ( IS 318 LTB-V) 

36.  Pump Shaft  SS-410 (ASTM A276) 

37.  Shaft Sleeve  SS-316 (ASTM A276) 

38.  Gland Packing 
Graph. Impregnated Cotton Yarn (Non -
Asbestos) (Champion Make  Style No-3116) 

39.  Gland  CI (IS 210 FG-260) 

40.  Fasteners  MS (IS-1367,Gr-4.6) 

41.  Base Plate  MS Fab (IS 2062) 
 

NOTE:  
 

1) Inspection & Testing shall be as per approved QAP. 
 
 
 
 

 
 
 
 
 
 
 
 

1

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - TG HALL
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - TG B ILDING, AC PLANT ROOM

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

Mechanical Seal Provided, Faces Carbon v/s Si C.
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FLOWMORE LIMITED

PERFORMANCE CURVE

Model
CAPACITY 307 M³/Hr. Pump Input

35 Mtrs NRPS R 2.0 Mtr Sp Gr 1
SOH 39.5 Mtrs Speed

80.5 % RATING 
1475 rpm

Efficiency 45 KW/4P

Client     : - M/S ROOTS COOLING SYSTEM PVT. LTD Description : CDW Pump,CCR 
Project      : - TANGEDCO-ENNORE STPP 5625-200X150

36.35 KW
HEAD
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CONS LTANT: DESEIN
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TECHNICAL DATA SHEET  SALE19084223-30 Rev. 01 

Customer:   Root Cooling System Pvt. Ltd. 
 

Project      :  TANGEDCO-ENNORE STPP 
                                                                                                                    Date: 23.10.2019 

S. No Description  
General Information: 

1.  Application Centrifugal Water Pump 

2.  Duty Continuous 

3.  Quantity  02 Nos. 

4.  Liquid  WATER 

5.  Specific Gravity of Liquid 1.0  

6.  Temperature (Deg. C) Ambient  
Specifications: 

7.  Pump Make  FLOWMORE  

8.  Pump Type  Horizontal End Suction Pump  

9.  Pump Model / Size  5625 / 200 x 150 mm 

10.  No. of Stage  Single 

11.  Full Load Speed of Motor 1475 rpm  

12.  Capacity (M3/Hr.) 350 M³/Hr. 

13.  Total Differential Head (Mtr.) 32 M 

14.  Shut Off Head (Mtr.) 37 Mtr. 

15.  Pump Efficiency  83.5 %  

16.  Pump Input (BKW) 36.35 KW  

17.  Motor Rating  45 KW / 4P 

18.  Motor Type TEFC / Horizontal  Induction Motor /IE-3 

19.  Type of Bearing Lubrication  Grease 

20.  Type of Impeller / Rated Dia (mm) Enclosed / 320 mm (Approx.) 

21.  Type of Pump Motor Coupling Flexible (Spacer Type) 

22.  Flange Drilling Standard  ANSI B 16.5, 150 LBS 

23.  NPSHR (At duty point)  2.2 Mtr. 

24.  Noise Level 85 dBA at 1 M 

25.  Vibration Level 75 Microns 

26.  Bearing No. ( DE/NDE) 6313Z-C3 

27.  Bearing Life (Hrs) 20000 

28.  Bearing Type / Make Antifriction  (SKF / FAG) 

29.  Max. power consumption in entire 
range of operation 

 38.59 kw 

30.  Direction of Rotation CCW from DE 

31.  Type of coupling Spacer 

   

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - SER ICE B ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - SER ICE B ILDING ROOF
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32.  Painting Details 

i) 2 Layers of Zinc Phosphate epoxy primer, 
DFT-75 Microns. 
ii) 2 Coat of Chlorinated Rubber paint, Total 
DFT 60-80 microns 
iii) Color shade : IS-5 Shade 217 (Sea Green) 

Material of Construction  

33.  Casing  2 % Ni CI (IS 210 FG-260) 

34.  Impeller   Bronze ( IS 318 LTB-II) 

35.  Casing Wearing Ring Bronze ( IS 318 LTB-V) 

36.  Pump Shaft  SS-410 (ASTM A276) 

37.  Shaft Sleeve  SS-316 (ASTM A276) 

38.  Gland Packing 
Graph. Impregnated Cotton Yarn (Non -
Asbestos) (Champion Make  Style No-3116) 

39.  Gland  CI (IS 210 FG-260) 

40.  Fasteners  MS (IS-1367,Gr-4.6) 

41.  Base Plate  MS Fab (IS 2062) 
 

NOTE:  
 

1) Inspection & Testing shall be as per approved QAP. 
 
 
 
 

 
 
 
 
 
 
 
 

1

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - SER ICE B ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - SER ICE B ILDING ROOF

Mechanical Seal Provided, Faces Carbon v/s Si C.
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FLOWMORE LIMITED

PERFORMANCE CURVE

Model
CAPACITY 350 M³/Hr. Pump Input

32 Mtrs NRPS R 2.2 Mtr Sp Gr 1
SOH 37 Mtrs Speed

83.5 % RATING 
1475 rpm

Efficiency 45 KW/4P

Client     : - M/S ROOTS COOLING SYSTEM PVT. LTD Description : CDW Pump,Service Building 
Project      : - TANGEDCO-ENNORE STPP 5625-200X150

36.53 KW
HEAD
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TECHNICAL DATA SHEET  SALE19084223-40 Rev. 01 

Customer:   Root Cooling System Pvt. Ltd. 
 

Project      :  TANGEDCO-ENNORE STPP 
                                                                                                                    Date: 23.10.2019 

S. No Description  
General Information: 

1.  Application Centrifugal Water Pump 

2.  Duty Continuous 

3.  Quantity  02 Nos. 

4.  Liquid  WATER 

5.  Specific Gravity of Liquid 1.0  

6.  Temperature (Deg. C) Ambient  
Specifications: 

7.  Pump Make  FLOWMORE  

8.  Pump Type  Horizontal End Suction Pump  

9.  Pump Model / Size  5625A / 125 x 100 mm 

10.  No. of Stage  Single 

11.  Full Load Speed of Motor 1470 rpm  

12.  Capacity (M3/Hr.) 150 M³/Hr. 

13.  Total Differential Head (Mtr.) 30 M 

14.  Shut Off Head (Mtr.) 34.5 Mtr. 

15.  Pump Efficiency  78.5 %  

16.  Pump Input (BKW) 15.61 KW  

17.  Motor Rating  22 KW / 4P 

18.  Motor Type TEFC / Horizontal  Induction Motor /IE-3 

19.  Type of Bearing Lubrication  Grease 

20.  Type of Impeller / Rated Dia (mm) Enclosed / 307 mm (Approx.) 

21.  Type of Pump Motor Coupling Flexible (Spacer Type) 

22.  Flange Drilling Standard  ANSI B 16.5, 150 LBS 

23.  NPSHR (At duty point)  2.2 Mtr. 

24.  Noise Level 85 dBA at 1 M 

25.  Vibration Level 75 Microns 

26.  Bearing No. ( DE/NDE) 6310Z-C3 

27.  Bearing Life (Hrs) 20000 

28.  Bearing Type / Make Antifriction  (SKF / FAG) 

29.  Max. power consumption in entire 
range of operation 

 16.77 kw 

30.  Direction of Rotation CCW from DE 

31.  Type of coupling Spacer 

   

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - ADMIN B ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - ADMIN B ILDING ROOF
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32.  Painting Details 

i) 2 Layers of Zinc Phosphate epoxy primer, 
DFT-75 Microns. 
ii) 2 Coat of Chlorinated Rubber paint, Total 
DFT 60-80 microns 
iii) Color shade : IS-5 Shade 217 (Sea Green) 

Material of Construction  

33.  Casing  2 % Ni CI (IS 210 FG-260) 

34.  Impeller   Bronze ( IS 318 LTB-II) 

35.  Casing Wearing Ring Bronze ( IS 318 LTB-V) 

36.  Pump Shaft  SS-410 (ASTM A276) 

37.  Shaft Sleeve  SS-316 (ASTM A276) 

38.  Gland Packing 
Graph. Impregnated Cotton Yarn (Non -
Asbestos) (Champion Make  Style No-3116) 

39.  Gland  CI (IS 210 FG-260) 

40.  Fasteners  MS (IS-1367,Gr-4.6) 

41.  Base Plate  MS Fab (IS 2062) 
 

NOTE:  
 

1) Inspection & Testing shall be as per approved QAP. 
 
 
 
 

 
 
 
 
 
 
 
 

1

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - ADMIN B ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - ADMIN B ILDING ROOF

Mechanical Seal Provided, Faces Carbon v/s Si C.
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FLOWMORE LIMITED

PERFORMANCE CURVE

Model
CAPACITY 150 M³/Hr. Pump Input

30 Mtrs NRPS R 1.5 Mtr Sp Gr 1
SOH 34.5 Mtrs Speed

78.5 % RATING 
1470 rpm

Efficiency 22 KW/4P

Client     : - M/S ROOTS COOLING SYSTEM PVT. LTD Description : CDW Pump,Admin Building 
Project      : - TANGEDCO-ENNORE STPP 5625A-125X100

15.61 KW
HEAD
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TECHNICAL DATA SHEET  SALE19084223-50 Rev. 01 

Customer:   Root Cooling System Pvt. Ltd. 
 

Project      :  TANGEDCO-ENNORE STPP 
                                                                                                                    Date: 23.10.2019 

S. No Description  
General Information: 

1.  Application Centrifugal Water Pump 

2.  Duty Continuous 

3.  Quantity  04 Nos. 

4.  Liquid  WATER 

5.  Specific Gravity of Liquid 1.0  

6.  Temperature (Deg. C) Ambient  
Specifications: 

7.  Pump Make  FLOWMORE  

8.  Pump Type  Horizontal End Suction Pump  

9.  Pump Model / Size  5625 / 65 x 40 mm 

10.  No. of Stage  Single 

11.  Full Load Speed of Motor 1450 rpm  

12.  Capacity (M3/Hr.) 30 M³/Hr. 

13.  Total Differential Head (Mtr.) 25 M 

14.  Shut Off Head (Mtr.) 30 Mtr. 

15.  Pump Efficiency  50 %  

16.  Pump Input (BKW) 4.08 KW  

17.  Motor Rating  5.5 KW / 4P 

18.  Motor Type TEFC / Horizontal  Induction Motor /IE-3 

19.  Type of Bearing Lubrication  Grease 

20.  Type of Impeller / Rated Dia (mm) Enclosed / 240 mm (Approx.) 

21.  Type of Pump Motor Coupling Flexible (Spacer Type) 

22.  Flange Drilling Standard  ANSI B 16.5, 150 LBS 

23.  NPSHR (At duty point)  2.5 Mtr. 

24.  Noise Level 85 dBA at 1 M 

25.  Vibration Level 75 Microns 

26.  Bearing No. ( DE/NDE) 6310Z-C3 

27.  Bearing Life (Hrs) 20000 

28.  Bearing Type / Make Antifriction  (SKF / FAG) 

29.  Max. power consumption in entire 
range of operation 

 4.17 kw 

30.  Direction of Rotation CCW from DE 

31.  Type of coupling Spacer 

   

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - ESP B ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - ESP B ILDING, AC PLANT ROOM
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32.  Painting Details 

i) 2 Layers of Zinc Phosphate epoxy primer, 
DFT-75 Microns. 
ii) 2 Coat of Chlorinated Rubber paint, Total 
DFT 60-80 microns 
iii) Color shade : IS-5 Shade 217 (Sea Green) 

Material of Construction  

33.  Casing  2 % Ni CI (IS 210 FG-260) 

34.  Impeller   Bronze ( IS 318 LTB-II) 

35.  Casing Wearing Ring Bronze ( IS 318 LTB-V) 

36.  Pump Shaft  SS-410 (ASTM A276) 

37.  Shaft Sleeve  SS-316 (ASTM A276) 

38.  Gland Packing 
Graph. Impregnated Cotton Yarn (Non -
Asbestos) (Champion Make  Style No-3116) 

39.  Gland  CI (IS 210 FG-260) 

40.  Fasteners  MS (IS-1367,Gr-4.6) 

41.  Base Plate  MS Fab (IS 2062) 
 

NOTE:  
 

1) Inspection & Testing shall be as per approved QAP. 
 
 
 
 

 
 
 
 
 
 
 
 

1

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL
AC S PPLIER: ROOTS COOLING S STEM
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAG NO: CD P MP - ESP B ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT : 2 NOS
LOCATION - ESP B ILDING, AC PLANT ROOM

Mechanical Seal Provided, Faces Carbon v/s Si C.
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FLOWMORE LIMITED

PERFORMANCE CURVE

Model
CAPACITY 30 M³/Hr. Pump Input

25 Mtrs NRPS R 2.5 Mtr Sp Gr 1
SOH 30 Mtrs Speed

50 % RATING 
1450 rpm

Efficiency 5.5 KW/4P

Client     : - M/S ROOTS COOLING SYSTEM PVT. LTD Description : CDW Pump,ESP Building 
Project      : - TANGEDCO-ENNORE STPP 5625-65X40

 4.08 KW
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18/12/2018 0` As per BHEL Comments ALAM SALIM SKT 

27/11/2018 00 FIRST SUBMISSION ALAM SALIM PC 

Date Rev Description of Revision ALT CHD APPD 

PROJECT 2x660 MW ENNORE SEZ COAL BASED STPP 
AT ASH DYKE OF NCTPS, CHENNAI

CUSTOMER 

 TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LIMITED 
 (TANGEDCO)

CONSULTANT 
DESEIN PRIVATE LIMITED 

DESEIN HOUSE, GREATER KAILASH-II, NEW DELHI

EPC CONTRACTOR 
BHARAT HEAVY ELECTRICALS LTD 

PS-PEM, PPEI-BUILDING, 
SECTOR-16A, PLOT NO. 25, NOIDA-201301

AC  SUPPLIER 

ROOTS COOLING SYSTEM PRIVATE LIMITED 
B-53,HOSIERY COMPLEX,NOIDA,PHASE-II,NOIDA-201305 JOB No. 412 

STATUS CONTRACT DOC. NO: PE-V0-412-553-A022 Rev: 00
PACKAGE AIR CONDITIONING SYSTEM

TITLE TDS & GA of Motor for Air Handling Units(AHU)   

PREPARED BY ALAM -SD- 28/09/2017
CHECKED BY SALIM -SD- 28/09/2017

APPROVED BY P.C. -SD- 28/09/2017

A

00

TDS OF MOTOR FOR AC SYSTEM

DOCUMENT IS APPROVED VIDE TANGEDCO LETTER NO. SE/E/T&H(P)/EE-6/
E/AEE/E/F.En SEZ DRG APPL./D.157 /19 dt.14.06.2019

� BHARAT��HEAVY��ELECTRICALS��LIMITED�
PROJECT��ENGINEERING��MANAGEMENT�

(MECHANICAL��AUXILIARY)�

This�approval�status�shall�be�interpreted�as�laid�down�in�the�
contract�and�it�shall�not�relieve�the�contractor�from�his�
contractual�obligation.�
APPROVAL��CATEGORY��AWARED�����=��I�
CAT��I��������Approved�
CAT��II������Approved�with�Comments�as�Noted�
CAT��III�����Not�Approved�
CAT��IV�����Reference�Drawing�
Name:�

VIPIN�NAUNI� Signature:���� ���������

VIPIN NAUNI 
Reviewed by BHEL and 
found in order. 
Submitted for 
TANGEDCO / FI Approval. 
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 INDEX  
PROJECT NAME  2X660 MW ENNORE TPS  

CUSTOMER  TAMIL NADU GENERATION & DISTRIBUTION CORPORATION LTD. (TANGEDCO)  
CONSULTANT  DESEIN  

EPC CONTRACTOR  BHARAT HEAVY ELECTRICALS LTD.  
SUPPLIER  ROOTS COOLING SYSTEM.  
PACKAGE  AIR CONDITIONING SYSTEM  

DOCUMENT NO  PE-V0-412-553-A022 
DOCUMENT  DATASHEET FOR MOTOR OF AC SYSTEM  

TOTAL NO. OF PAGES  62  
SNO  APPLICATION  FAN TYPE MOTOR KW/P PAGE NO. 

1  AHU FAN – 10000 CFM  CENTRIFUGAL FAN –ESP AHU 11KW / 4P 2 
2  AHU FAN – 27100 CFM CENTRIFUGAL FAN – TG 24.0M AHU 22KW / 4P 8 
3  AHU FAN – 31700 CFM CENTRIFUGAL FAN – TG 8.5M AHU 30 KW / 4P 14 
4  CONDENSER WATER PUMP  CENTRIFUGAL PUMP - ESP BUILDING 5.5 KW / 4P 21 
5  CONDENSER WATER PUMP  CENTRIFUGAL PUMP - ADMIN 

BUILDING 
22 KW / 4P 30 

6  CHILLED WATER PUMP  CENTRIFUGAL PUMP- TG BUILDING 30 KW / 4P 39 

7  CONDENSER WATER PUMP  CENTRIFUGAL PUMP - FOR TG 
BUILDING & SERVICE BUILDING 

45 KW / 4P 48 

8  COOLING TOWER FAN – 7.5KW  AXIAL FAN (TG, SERVICE & ADMIN) 7.5 KW  58 
9  COOLING TOWER FAN – 2.2KW AXIAL FAN (ESP BUILDING) 1.5KW 60 
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SrNo Particulars VALUE
1 Application CONDENSER WATER PUMP, ESP BUILDING
2 Quantity 2 + 2

3 Make ����CG Power and Industrial Solutions Limited
4 Frame Size NG132S
5 Application Standards IS/IEC 60034,
6 Type of Motor 3 PHASE AC SQUIRREL CAGE INDUCTION MOTOR IE3
7 Service CONTINUOUS
8 Harzardous Area Classification if any TEFC Safe Area
9 Duty Cycle/Designation S1
10 Rated Output at 40 deg Ambient kW 5.98
11 Rated Output at 50 deg Ambient kW 5.50
12 Rates Speed ( RPM ) 1450
13 Rated Voltage & % Variation 415/+-10% (Combined V&F variation +/-10%)
14 Rated Frequency & % Variation 50/+3-5%
15 Full Load Current ( A ) 11
16 No load current ( Approx.)  ( A ) 5.0/5.7
17 Rated Power Factor 0.78
18 Efficiency at rated voltage and frequency : %
19 Full Load 89.6
20 3/4 Load 89.6
21 1/2  Load 87.4
22 Method of starting Direct On Line
23 Starting current at rated Voltage (% of FLC) 600
24 Starting Torque at rated voltage 225
25 P ll T d V l 275

MOTOR DATA SHEET (BHEL)

�������	�
���
�����	�
�������������������
�������	����������
������
�
	

25 Pull out Torque at rated Voltage 275

26
Starting time at 80% 100% for fans motors and 90%
100% for mill motors : sec

27 With Load 0.11372690982072   /   0.0857676867122541
28 Without Load less than 2 seconds.
29 Safe Stall time at 110% rated voltage
30 HOT Condition 7
31 COLD Condition 13
32 Safe stall time at 100% / 80% rated V for fans  
33 HOT 8/12.5
34 COLD 16/25
35 Thermal Time Constant
36 Heating 30
37 Cooling 60
38 Starts
39 Equally spread/Hour 4 for load GD2 = motor GD2
40 Successive cold 3 for load gd2=motor gd2
41 Successive hot 2 for load gd2=motor gd2
42 Noise level As Per IS:12065
43 Vibration level As per IS:12075
44 Degree of protection of enclosure IP55
45 Method of cooling FAN COOLED ( IC 0141 ) 
46 Insulation class F (Temp. rise limited to class ‘B’)
47 Temperature rise over 50 deg ambient (by resistance) 70
48 Tropicalised NO
49 Winding connection Delta
50 Bearing 6208ZZ-C3/6305ZZ-C
51 Make SKF / FAG / NTN / EQUIVALENT 
52 Type DE/NDE BALL/BALL
53 Recommended lubricant Greased for life
54 Motor Terminal Box 
55 Type, phase segregated  CAST IRON, NON PHASE SEGREGATED 
56 Location as seen from DE RHS From DE
57 Fault withstand
58 Current 50 kA 
59 Time 0 25 second59 Time 0.25 second 

Page 1 of 2
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SrNo Particulars VALUE
MOTOR DATA SHEET (BHEL)
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p
84 Locations --
85 Contact Rating --
86 Current Transformer for Differential Protection NOT APPLICABLE 
87 Nos. provided --
88 Locations --
89 Contact Rating --
90 Accessory Terminal Box
91 Nos. provided AS PER TB DRAWING 
92 Cable Glands/lugs furnished Onldy DCG in CG scope
93 Type and Range/size of cable AS PER TB DRAWING 
94 Number of grounding pads provided
95 On Motor Body 2
96 On Terminal Box 1
97 Type of Mounting B3
98 Overall Dimensions AS PER GENERAL ARRANGEMENT DRAWING 
99 Moment of Inertia GD2 IN KG-M2

100 Driven Equipment 0.13
101 Rotor 0.13
102 Total 0.26
103 Weight kg
104 Stator with winding kg 47
105 Rotor(with winding) kg 23
106 Total kg 78

NOTEs:

ISSUED BY : Md Shuaib Timmapure

Customer specific paint shade and paint thickness will not be applicable on powder coated components.

All performance data is subject to tolerance as per IEC 60034
All performance shall be measured on sinusoidal supply
Temp rise test shall be carried at rated kW & voltage for 1 hour other than S1 duty

ISSUED BY : Md Shuaib Timmapure
LT MOTORS DIVISION , 
A-6/2 MIDC , AHMEDNAGAR 

Page 2 of 2

60 Cable lugs and Glands furnished Only Cable Glands in CG scope & Lugs in BHEL scope
61 Type and Range/size of cable 1 * 3C,10-MM²
62 Space Heaters
63 No. x Watt(Total) N.A
64 Volts, Phase, Frequency 240V,1PH, 50 HZ
65 Separate terminal box AS PER TB DRAWING
66 Winding Temperature Detector NO
67 Type N.A.
68 Nos. and locations where provided N.A.
69 Resistance at 0° N.A.
70 Bearing Temperature Indicator NO
71 Type N.A.
72 Nos. furnished N.A.
73 Resistance at 0° N.A.
74 Temperature Indicators NOT APPLICABLE 
75 Type --
76 No provided --
77 Locations --
78 Temperature Alarm Contacts NOT APPLICABLE 
79 Nos. provided --
80 Locations --
81 Contact Rating --
82 Flow Switch NOT APPLICABLE 
83 Nos. provided --

CUSTOMER : TANGENCO
Project: 2X660 MW ENNORE TPS

Cable Gla d & L g S i able f Cable i e
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NG132S

NAME DATE
PLP 6-Dec-18
PLP 6-Dec-18
RGV 6-Dec-18

TITLE
DRN

THERMAL WITHSTAND TIME CURVE
CHD

CLIENT: TANGENCO
PROJECT: 

APPROVED SC8/16/600

0TAG NO.
NMCI811287/300
80312108/Roots Cooli

CUSTOMER     TANGENCO                                        RATED O/P kW
P.O.NO NO OF POLES

FRAMEIND.NO:
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NAME DATE
PLP 6-Dec-18
PLP 6-Dec-18
RGV 6-Dec-18

TITLE
DRN

SUPERIMPOSED TORQUE SPEED CURVE
CHD

CLIENT: TANGENCO
PROJECT:

APPROVED SC225/600

0TAG NO.
NMCI811287/300
80312108/Roots Cooli

CUSTOMER     TANGENCO                                        RATED O/P kW
P.O.NO NO OF POLES

FRAMEIND.NO:
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NAME DATE
PLP 6-Dec-18
PLP 6-Dec-18
RGV 6-Dec-18

TITLE
DRN

LOAD Vs EFFICIENCY & POWER FACTOR CURVE
CHD

CLIENT: TANGENCO
PROJECT:

APPROVED SC89.60/0.78

0TAG NO.
NMCI811287/300
80312108/Roots Cooli

CUSTOMER.     TANGENCO                                       RATED O/P kW
P.O.NO NO OF POLES

FRAMEIND.NO:
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PLP 6-Dec-18
PLP 6-Dec-18
RGV 6-Dec-18

FRAME
CLIENT: TANGENCO
PROJECT:

0TAG NO.
IND.NO: NMCI811287/300

80312108/Roots Cooli
CUSTOMER     TANGENCO                                        RATED O/P kW
P.O.NO NO OF POLES

CURRENT SPEED & CURRENT TIME CURVE
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DRN
CHD
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NAME DATE
PLP 6-Dec-18
PLP 6-Dec-18
RGV 6-Dec-18

CUSTOMER     TANGENCO                                        RATED O/P kW
P.O.NO 80312108/Roots Cooli NO OF POLES
IND.NO: NMCI811287/300 FRAME
CLIENT: TANGENCO TAG NO. 0
PROJECT:        2 X 660 MW ENNORE TPS

TITLE
DRN

NEGATIVE SEQUENCE CHARACTERISTICS
CHD
APPROVED
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A B B1 C AA AB BA BB AD AC L HD HAH TOL
FRAME

FOOT FIXING
AI**MOTOR wt 

(kg)K TOL

OVER ALL

A B B1 C AA AB BA BB AD AC L HD HA

NG132S 216 140 89 47 255 68 182 190 275 460 315 12 80

E ED

80 70

  

  

TERMINAL BOX CAN BE ROTATED IN 360 DEG @90 DEG.
ONE EARTHING TERMINAL IS PROVIDED INSIDE MAIN TERMINAL BOX.
MOTOR MAY HAVE ADDITIONAL FOOT HOLES FOR CUSTOMER/SITE FLEXIBILITY
**MINIMUM DISTANCE FOR EFFICIENT COOLING OF MOTOR TO BE MAINTAINED BY USER

ALL DIMENSIONS ARE IN mm
RINGED DIMENSIONS ARE AS PER IS:1231/IEC60072

REMARKS

CLIENT

TITLE

Proceed with new stator. DIMENSIONAL DRAWING

4

DATE

TAG NO.

33.0 / 32.8

RATED O/P kW

2X660 MW ENNORE TPS

GD TOL

5.5

SBK

  

PROJECT

TANGENCOCUSTOMER
P.O. NO.
IND. NO.

 

FRAME

    

SBK

TANGENCO

NAME

 

NO OF POLES
NG132S MOUNTING B3

NOTES

80312108/Roots Cooli
NMCI811287/300

D END SHAFT EXTENSION AND KEY

 

G

10.00 / 9.964

CHD 6-Dec-18
6-Dec-18

 

 

DRN

38.018 / 38.002

H TOL

132.0/131.7 12.0 / 12.5

Y

M12X28

D TOL

78

(kg)

8.0 / 7.9

F TOL

K TOL

REV 0

S O G

NMCI811287/300-4

SSNAPPROVED 6-Dec-18
DRG NO�������	�
���
�����	�
��������������������

�������	����������
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ACCESSORIES THERMISTOR RTD

APPLICABLE NA NA
CABLE SIZE (ENTRY) NA NA

MAIN CABLE SIZE CABLE ENTRY M25X1.5P 1-No.
CUSTOMER        RATED O/P kW 5.5
PO No                  NO OF POLES 4
INDENT / ENQ No FRAME NG132S

CLIENT                

PROJECT            
NAME DATE

DRAWN BY AMR 06-12-2018 TITLE :
CHECKED BY SBK 06-12-2018
APPROVED BY SRB 06-12-2018

SPACE HEATER

NA
NA

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED

TERMINAL BOX ARRANGEMENT

1 * 3C,10-MM²
TANGENCO
80312108/Roots Cooli
NMCI811287/300

TANGENCO
Tag No.

�� � � 
 � � � � � � � � �

DRG No :
61906101

EA9103R1�������	�
���
�����	�
��������������������
�������	����������
�������	�
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SrNo Particulars VALUE
1 Application CONDENSER WATER PUMP FOR ADMIN BUILDING
2 Quantity 2

3 Make ����CG Power and Industrial Solutions Limited
4 Frame Size ND180L
5 Application Standards IS/IEC 60034,
6 Type of Motor 3 PHASE AC SQUIRREL CAGE INDUCTION MOTOR IE3
7 Service CONTINUOUS
8 Harzardous Area Classification if any TEFC Safe Area
9 Duty Cycle/Designation S1
10 Rated Output at 40 deg Ambient kW 23.91
11 Rated Output at 50 deg Ambient kW 22.00
12 Rates Speed ( RPM ) 1470
13 Rated Voltage & % Variation 415/+-10%
14 Rated Frequency & % Variation 50/+3-5%
15 Full Load Current ( A ) 41
16 No load current ( Approx.)  ( A ) 12/16
17 Rated Power Factor 0.81
18 Efficiency at rated voltage and frequency : %
19 Full Load 93
20 3/4 Load 93
21 1/2  Load 92
22 Method of starting Direct On Line
23 Starting current at rated Voltage (% of FLC) 700
24 Starting Torq e at rated oltage 200

MOTOR DATA SHEET (BHEL)
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24 Starting Torque at rated voltage 200
25 Pull out Torque at rated Voltage 250

26
Starting time at 80% 100% for fans motors and 90%
100% for mill motors : sec

27 With Load 0.239296405416235   /   0.179106230640637
28 Without Load less than 2 seconds.
29 Safe Stall time at 110% rated voltage
30 HOT Condition 8
31 COLD Condition 17
32 Safe stall time at 100% / 80% rated V for fans  
33 HOT 10/15.625
34 COLD 20/31.25
35 Thermal Time Constant
36 Heating 30
37 Cooling 60
38 Starts
39 Equally spread/Hour 4 for load GD2 = motor GD2
40 Successive cold 3 for load gd2=motor gd2
41 Successive hot 2 for load gd2=motor gd2
42 Noise level As Per IS:12065
43 Vibration level As per IS:12075
44 Degree of protection of enclosure IP55
45 Method of cooling FAN COOLED ( IC 0141 ) 
46 Insulation class F (Temp. rise limited to class ‘B’)
47 Temperature rise over 50 deg ambient (by resistance) 70
48 Tropicalised NO
49 Winding connection Delta
50 Bearing 6310-ZZ/6210-ZZ
51 Make SKF / FAG / NTN / EQUIVALENT 
52 Type DE/NDE BALL/BALL
53 Recommended lubricant Greased for life
54 Motor Terminal Box 
55 Type, phase segregated  CAST IRON, NON PHASE SEGREGATED 
56 Location as seen from DE RHS From DE
57 Fault withstand
58 Current 50 kA 
59 Time 0.25 second 
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MOTOR DATA SHEET (BHEL)
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60 Cable lugs and Glands furnished
61 Type and Range/size of cable 1 * 3C,50-MM²
62 Space Heaters
63 No. x Watt(Total) N.A
64 Volts, Phase, Frequency 240V,1PH, 50 HZ
65 Separate terminal box AS PER TB DRAWING
66 Winding Temperature Detector NO
67 Type N.A.
68 Nos. and locations where provided N.A.
69 Resistance at 0° N.A.
70 Bearing Temperature Indicator NO
71 Type N.A.
72 Nos. furnished N.A.
73 Resistance at 0° N.A.
74 Temperature Indicators NOT APPLICABLE 
75 Type --
76 No provided --
77 Locations --
78 Temperature Alarm Contacts NOT APPLICABLE 
79 Nos. provided --
80 Locations --
81 Contact Rating --
82 Flow Switch NOT APPLICABLE 
83 Nos. provided --
84 Locations --
85 Contact Rating --
86 Current Transformer for Differential Protection NOT APPLICABLE 
87 Nos. provided --
88 Locations --
89 Contact Rating --
90 Accessory Terminal Box
91 Nos. provided AS PER TB DRAWING 
92 Cable Glands/lugs furnished only DCG in CG scope
93 Type and Range/size of cable AS PER TB DRAWING 
94 Number of grounding pads provided
95 On Motor Body 2
96 On Terminal Box 1
97 Type of Mounting B3
98 Overall Dimensions AS PER GENERAL ARRANGEMENT DRAWING 
99 Moment of Inertia GD2 IN KG-M2

100 Driven Equipment 0.94
101 Rotor 0.94
102 Total 1.88
103 Weight kg
104 Stator with winding kg 110
105 Rotor(with winding) kg 55
106 Total kg 184

NOTEs:

Customer specific paint shade and paint thickness will not be applicable on powder coated components.

All performance data is subject to tolerance as per IEC 60034
All performance shall be measured on sinusoidal supply
Temp rise test shall be carried at rated kW & voltage for 1 hour other than S1 duty

ISSUED BY : Md Shuaib Timmapure
LT MOTORS DIVISION , 
A-6/2 MIDC , AHMEDNAGAR 
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A B B1 C AA AB BA BB AD AC L HD HAH TOL
FRAME

FOOT FIXING
AI**MOTOR wt 

(kg)K TOL

OVER ALL

A B B1 C AA AB BA BB AD AC L HD HA

ND180L 279 241 279 121 84 348 114 323 365 352 715 418 22 100

E ED

110 80

  

  

TERMINAL BOX CAN BE ROTATED IN 360 DEG @90 DEG.
ONE EARTHING TERMINAL IS PROVIDED INSIDE MAIN TERMINAL BOX.
MOTOR MAY HAVE ADDITIONAL FOOT HOLES FOR CUSTOMER/SITE FLEXIBILITY
**MINIMUM DISTANCE FOR EFFICIENT COOLING OF MOTOR TO BE MAINTAINED BY USER

ALL DIMENSIONS ARE IN mm
RINGED DIMENSIONS ARE AS PER IS:1231/IEC60072

REMARKS

CLIENT

TITLE

DIMENSIONAL DRAWING

4

DATE
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42.5 / 42.3
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GD TOL
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SBK
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ACCESSORIES THERMISTOR RTD

APPLICABLE NA NA
CABLE SIZE (ENTRY) NA NA

MAIN CABLE SIZE CABLE ENTRY M40X1.5P 1-No.
CUSTOMER        RATED O/P kW 22
PO No                  NO OF POLES 4
INDENT / ENQ No FRAME ND180L

CLIENT                

PROJECT            
NAME DATE

DRAWN BY AMR 06-12-2018 TITLE :
CHECKED BY SBK 06-12-2018
APPROVED BY SRB 06-12-2018

SPACE HEATER

NA
NA

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED

TERMINAL BOX ARRANGEMENT

1 * 3C,50-MM²
WILO Mather And Platt Pumps P Ltd.
80312108/Roots Cooling
NMCI811286/100

TANGENCO
Tag No.

�� � � 
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61910101

EA9102R1�������	�
���
�����	�
��������������������
�������	����������
�������	�


2 X 660 MW ENNORE TPS

Page 38 of 61

Page 450 of 703



SrNo Particulars VALUE
1 Application CHILLER WATER PUMP FOR TG HALL
2 Quantity 2

3 Make ����CG Power and Industrial Solutions Limited
4 Frame Size ND200L
5 Application Standards IS/IEC 60034,
6 Type of Motor 3 PHASE AC SQUIRREL CAGE INDUCTION MOTOR IE3
7 Service CONTINUOUS
8 Harzardous Area Classification if any TEFC Safe Area
9 Duty Cycle/Designation S1
10 Rated Output at 40 deg Ambient kW 32.61
11 Rated Output at 50 deg Ambient kW 30.00
12 Rates Speed ( RPM ) 1470
13 Rated Voltage & % Variation 415/+-10% (Combined V&F variation +/-10%)
14 Rated Frequency & % Variation 50/+3-5%
15 Full Load Current ( A ) 52
16 No load current ( Approx.)  ( A ) 18/22
17 Rated Power Factor 0.86
18 Efficiency at rated voltage and frequency : %
19 Full Load 93.6
20 3/4 Load 93.6
21 1/2  Load 92.6
22 Method of starting Direct On Line
23 Starting current at rated Voltage (% of FLC) 700
24 Starting Torque at rated voltage 225
25 P ll T d V l 275

MOTOR DATA SHEET (BHEL)
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25 Pull out Torque at rated Voltage 275

26
Starting time at 80% 100% for fans motors and 90%
100% for mill motors : sec

27 With Load 0.295061820177936   /   0.222522266661976
28 Without Load less than 2 seconds.
29 Safe Stall time at 110% rated voltage
30 HOT Condition 10
31 COLD Condition 20
32 Safe stall time at 100% / 80% rated V for fans  
33 HOT 12/18.75
34 COLD 24/37.5
35 Thermal Time Constant
36 Heating 45
37 Cooling 90
38 Starts
39 Equally spread/Hour 4 for load GD2 = motor GD2
40 Successive cold 3 for load gd2=motor gd2
41 Successive hot 2 for load gd2=motor gd2
42 Noise level As Per IS:12065
43 Vibration level As per IS:12075
44 Degree of protection of enclosure IP55
45 Method of cooling FAN COOLED ( IC 0141 ) 
46 Insulation class F (Temp. rise limited to class ‘B’)
47 Temperature rise over 50 deg ambient (by resistance) 70
48 Tropicalised NO
49 Winding connection Delta
50 Bearing 6312-ZZ/6212-ZZ
51 Make SKF / FAG / NTN / EQUIVALENT 
52 Type DE/NDE BALL/BALL
53 Recommended lubricant Greased for life
54 Motor Terminal Box 
55 Type, phase segregated  CAST IRON, NON PHASE SEGREGATED 
56 Location as seen from DE RHS From DE
57 Fault withstand
58 Current 50 kA 
59 Time 0 25 second59 Time 0.25 second 

Page 1 of 2
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SrNo Particulars VALUE
MOTOR DATA SHEET (BHEL)
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60 Cable lugs and Glands furnished
61 Type and Range/size of cable 1 * 3C,25-MM²
62 Space Heaters
63 No. x Watt(Total) SPACE HEATER 60WX1 (200/225)
64 Volts, Phase, Frequency 240V,1PH, 50 HZ
65 Separate terminal box AS PER TB DRAWING
66 Winding Temperature Detector NO
67 Type N.A.
68 Nos. and locations where provided N.A.
69 Resistance at 0° N.A.
70 Bearing Temperature Indicator NO
71 Type N.A.
72 Nos. furnished N.A.
73 Resistance at 0° N.A.
74 Temperature Indicators NOT APPLICABLE 
75 Type --
76 No provided --
77 Locations --
78 Temperature Alarm Contacts NOT APPLICABLE 
79 Nos. provided --
80 Locations --
81 Contact Rating --
82 Flow Switch NOT APPLICABLE 
83 Nos. provided --p
84 Locations --
85 Contact Rating --
86 Current Transformer for Differential Protection NOT APPLICABLE 
87 Nos. provided --
88 Locations --
89 Contact Rating --
90 Accessory Terminal Box
91 Nos. provided AS PER TB DRAWING 
92 Cable Glands/lugs furnished only DCG in CG scope
93 Type and Range/size of cable AS PER TB DRAWING 
94 Number of grounding pads provided
95 On Motor Body 2
96 On Terminal Box 1
97 Type of Mounting B3
98 Overall Dimensions AS PER GENERAL ARRANGEMENT DRAWING 
99 Moment of Inertia GD2 IN KG-M2

100 Driven Equipment 1.79
101 Rotor 1.79
102 Total 3.58
103 Weight kg
104 Stator with winding kg 151
105 Rotor(with winding) kg 76
106 Total kg 252

NOTEs:

ISSUED BY : Md Shuaib Timmapure

Customer specific paint shade and paint thickness will not be applicable on powder coated components.

All performance data is subject to tolerance as per IEC 60034
All performance shall be measured on sinusoidal supply
Temp rise test shall be carried at rated kW & voltage for 1 hour other than S1 duty

ISSUED BY : Md Shuaib Timmapure
LT MOTORS DIVISION , 
A-6/2 MIDC , AHMEDNAGAR 
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A B B1 C AA AB BA BB AD AC L HD HAH TOL
FRAME

FOOT FIXING
AI**MOTOR wt 

(kg)K TOL

OVER ALL

A B B1 C AA AB BA BB AD AC L HD HA

ND200L 318 267 305 133 66 381 115 356 325 428 775 480 25 100

E ED

110 80

  

  

TERMINAL BOX CAN BE ROTATED IN 360 DEG @90 DEG.
ONE EARTHING TERMINAL IS PROVIDED INSIDE MAIN TERMINAL BOX.
MOTOR MAY HAVE ADDITIONAL FOOT HOLES FOR CUSTOMER/SITE FLEXIBILITY
**MINIMUM DISTANCE FOR EFFICIENT COOLING OF MOTOR TO BE MAINTAINED BY USER

ALL DIMENSIONS ARE IN mm
RINGED DIMENSIONS ARE AS PER IS:1231/IEC60072

REMARKS

CLIENT

TITLE

DIMENSIONAL DRAWING

4

DATE

TAG NO.

49.0 / 48.8

RATED O/P kW

GD TOL

30

SBK

  

PROJECT

CUSTOMER
P.O. NO.
IND. NO.

 

FRAME

    

SBK

TANGENCO

NAME

 

NO OF POLES
ND200L MOUNTING B3

NOTES

80312108/Roots Cooli
NMCI811287/100

D END SHAFT EXTENSION AND KEY

 

G

16.00 / 15.957

CHD 6-Dec-18
6-Dec-18

 

 

DRN

55.030 / 55.011

H TOL

200.0 / 199.5 19.0 / 19.5

Y

M20X40

D TOL

252

(kg)

10.0 / 9.9

F TOL

K TOL

REV 0

S O G

NMCI811287/100-4

SSNAPPROVED 6-Dec-18
DRG NO�������	�
���
�����	�
��������������������

�������	����������
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TANGENCO

2 X 660 MW ENNORE TPS
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ACCESSORIES THERMISTOR RTD

APPLICABLE NA NA
CABLE SIZE (ENTRY) NA NA

MAIN CABLE SIZE CABLE ENTRY M25X1.5P 1-No.
CUSTOMER        RATED O/P kW 30
PO No                  NO OF POLES 4
INDENT / ENQ No FRAME ND200L

CLIENT                

PROJECT            
NAME DATE

DRAWN BY AMR 06-12-2018 TITLE :
CHECKED BY SBK 06-12-2018
APPROVED BY SRB 06-12-2018

SPACE HEATER

YES
1X2CX1.5mm² (M20X1.5P 1No)

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED

TERMINAL BOX ARRANGEMENT

1 * 3C,25-MM²

80312108/Roots Cooli
NMCI811287/100

TANGENCO
Tag No.

�� � � 
 � � � � � � � � �

DRG No :
61910106

SEA9102R1�������	�
���
�����	�
��������������������
�������	����������
�������	�


TANGENCO
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SrNo Particulars VALUE

1 Application
CONDENSER WATER PUMP FOR TG HALL (2 NOS) & CONDENSER 
WATER PUMP FOR SERVICE BUILDING (2 NOS)

2 Quantity 2 + 2

3 Make ����CG Power and Industrial Solutions Limited
4 Frame Size ND225M
5 Application Standards IS/IEC 60034,
6 Type of Motor 3 PHASE AC SQUIRREL CAGE INDUCTION MOTOR IE3
7 Service CONTINUOUS
8 Harzardous Area Classification if any TEFC Safe Area
9 Duty Cycle/Designation S1
10 Rated Output at 40 deg Ambient kW 48.91
11 Rated Output at 50 deg Ambient kW 45.00
12 Rates Speed ( RPM ) 1475
13 Rated Voltage & % Variation 415/+-10% (Combined V&F variation +/-10%)
14 Rated Frequency & % Variation 50/+3-5%
15 Full Load Current ( A ) 80
16 No load current ( Approx.)  ( A ) 30/35
17 Rated Power Factor 0.83
18 Efficiency at rated voltage and frequency : %
19 Full Load 94.2
20 3/4 Load 94.2
21 1/2  Load 93
22 Method of starting Direct On Line
23 Starting current at rated Voltage (% of FLC) 700
24 St ti T t t d lt 250

MOTOR DATA SHEET (BHEL)

�������	�
���
�����	�
�������������������
�������	����������
������
�
	

24 Starting Torque at rated voltage 250
25 Pull out Torque at rated Voltage 300

26
Starting time at 80% 100% for fans motors and 90%
100% for mill motors : sec

27 With Load 0.229797149738432   /   0.174349321338486
28 Without Load less than 2 seconds.
29 Safe Stall time at 110% rated voltage
30 HOT Condition 10
31 COLD Condition 20
32 Safe stall time at 100% / 80% rated V for fans  
33 HOT 12/18.75
34 COLD 24/37.5
35 Thermal Time Constant
36 Heating 45
37 Cooling 90
38 Starts
39 Equally spread/Hour 4 for load GD2 = motor GD2
40 Successive cold 3 for load gd2=motor gd2
41 Successive hot 2 for load gd2=motor gd2
42 Noise level As Per IS:12065
43 Vibration level As per IS:12075
44 Degree of protection of enclosure IP55
45 Method of cooling FAN COOLED ( IC 0141 ) 
46 Insulation class F (Temp. rise limited to class ‘B’)
47 Temperature rise over 50 deg ambient (by resistance) 70
48 Tropicalised NO
49 Winding connection Delta
50 Bearing 6313-ZZ/6213-ZZ
51 Make SKF / FAG / NTN / EQUIVALENT 
52 Type DE/NDE BALL/BALL
53 Recommended lubricant Greased for life
54 Motor Terminal Box 
55 Type, phase segregated  CAST IRON, NON PHASE SEGREGATED 
56 Location as seen from DE RHS From DE
57 Fault withstand
58 Current 50 kA 
59 Time 0.25 second 

Page 1 of 2
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SrNo Particulars VALUE
MOTOR DATA SHEET (BHEL)
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60 Cable lugs and Glands furnished
61 Type and Range/size of cable 1 * 3C,95-MM²
62 Space Heaters
63 No. x Watt(Total) SPACE HEATER 60WX1 (200/225)
64 Volts, Phase, Frequency 240V,1PH, 50 HZ
65 Separate terminal box AS PER TB DRAWING
66 Winding Temperature Detector NO
67 Type N.A.
68 Nos. and locations where provided N.A.
69 Resistance at 0° N.A.
70 Bearing Temperature Indicator NO
71 Type N.A.
72 Nos. furnished N.A.
73 Resistance at 0° N.A.
74 Temperature Indicators NOT APPLICABLE 
75 Type --
76 No provided --
77 Locations --
78 Temperature Alarm Contacts NOT APPLICABLE 
79 Nos. provided --
80 Locations --
81 Contact Rating --
82 Flow Switch NOT APPLICABLE 
83 Nos. provided --p
84 Locations --
85 Contact Rating --
86 Current Transformer for Differential Protection NOT APPLICABLE 
87 Nos. provided --
88 Locations --
89 Contact Rating --
90 Accessory Terminal Box
91 Nos. provided AS PER TB DRAWING 
92 Cable Glands/lugs furnished Only DCG in CG scope
93 Type and Range/size of cable AS PER TB DRAWING 
94 Number of grounding pads provided
95 On Motor Body 2
96 On Terminal Box 1
97 Type of Mounting B3
98 Overall Dimensions AS PER GENERAL ARRANGEMENT DRAWING 
99 Moment of Inertia GD2 IN KG-M2

100 Driven Equipment 2.32
101 Rotor 2.32
102 Total 4.64
103 Weight kg
104 Stator with winding kg 214
105 Rotor(with winding) kg 107
106 Total kg 357

NOTEs:

ISSUED BY : Md Shuaib Timmapure

All performance data is subject to tolerance as per IEC 60034
All performance shall be measured on sinusoidal supply
Temp rise test shall be carried at rated kW & voltage for 1 hour other than S1 duty

Customer specific paint shade and paint thickness will not be applicable on powder coated components.

ISSUED BY : Md Shuaib Timmapure
LT MOTORS DIVISION , 
A-6/2 MIDC , AHMEDNAGAR 

Page 2 of 2

Only Cable Glands in CG scope and Lugs in BHEL scope

CUSTOMER : TANGENCO Project: 2X660 MW ENNORE TPS
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PROJECT:
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2 X 660 MW ENNORE TPS

CUSTOMER     TANGENCO                                        RATED O/P
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TITLE
DRN

SUPERIMPOSED TORQUE SPEED CURVE
CHD

CLIENT: TANGENCO
PROJECT:
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2 X 660 MW ENNORE TPS

CUSTOMER     TANGENCO                                        RATED O/P
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PLP 6-Dec-18
PLP 6-Dec-18
RGV 6-Dec-18
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DRN
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CHD

CLIENT: TANGENCO
PROJECT:
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2 X 660 MW ENNORE TPS

CUSTOMER     TANGENCO                                        RATED O/P
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2 X 660 MW ENNORE TPS
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A B B1 C AA AB BA BB AD AC L HD HAH TOL
FRAME

FOOT FIXING
AI**MOTOR wt 

(kg)K TOL

OVER ALL

A B B1 C AA AB BA BB AD AC L HD HA

ND225M 356 286 311 149 70 425 102 375 395 470 850 534 25 110

E ED

140 110

  

  

TERMINAL BOX CAN BE ROTATED IN 360 DEG @90 DEG.
ONE EARTHING TERMINAL IS PROVIDED INSIDE MAIN TERMINAL BOX.
MOTOR MAY HAVE ADDITIONAL FOOT HOLES FOR CUSTOMER/SITE FLEXIBILITY
**MINIMUM DISTANCE FOR EFFICIENT COOLING OF MOTOR TO BE MAINTAINED BY USER

ALL DIMENSIONS ARE IN mm
RINGED DIMENSIONS ARE AS PER IS:1231/IEC60072

REMARKS

CLIENT

TITLE

DIMENSIONAL DRAWING

4

DATE

TAG NO.

53.0 / 52.8

RATED O/P kW

GD TOL

45

SBK

  

PROJECT

CUSTOMER
P.O. NO.
IND. NO.

 

FRAME

    

SBK

TANGENCO

NAME

 

NO OF POLES
ND225M MOUNTING B3

NOTES

80312108/Roots Cooli
NMCI811287/200

D END SHAFT EXTENSION AND KEY

 

G

18.00 / 17.957

CHD 6-Dec-18
6-Dec-18

 

 

DRN

60.030 / 60.011

H TOL

225.0 / 224.5 19.0 / 19.5

Y
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ACCESSORIES THERMISTOR RTD

APPLICABLE NA NA
CABLE SIZE (ENTRY) NA NA

MAIN CABLE SIZE CABLE ENTRY M40X1.5P 1-No.
CUSTOMER        RATED O/P kW 45
PO No                  NO OF POLES 4
INDENT / ENQ No FRAME ND225M

CLIENT                

PROJECT            
NAME DATE

DRAWN BY AMR 06-12-2018 TITLE :
CHECKED BY SBK 06-12-2018
APPROVED BY SRB 06-12-2018

SPACE HEATER

YES
1X2CX1.5mm² (M20X1.5P 1No)

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED

TERMINAL BOX ARRANGEMENT

1 * 3C,95-MM²
WILO Mather And Platt Pumps P Ltd.
80312108/Roots Cooli
NMCI811287/200

TANGENCO
Tag No.

�� � � 
 � � � � � � � � �

DRG No :
61911106
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ABB Motors and Technical Data Sheet
Generators

Project Location

Department/Author Customer name Customer ref. Item name
1.0001

Our ref. Rev/Changed by Date of issue Saving ident Pages
A 4/13/2017 untitled.xls 1(3)

No. Definition Data Unit Remarks
1 Product TEFC, 3-phase, squirrel cage induction motor
2 Product code 3GBA 163 410-BDDIN Calc. ref. 3GZH021016-39
3 Type/Frame M2BAX 160MLA 6
4 Mounting IM3001, B5(flange)
5 Rated output PN 7.5 kW
6 Service factor 1
7 Type of duty S1 100%
8 Rated voltage UN 415 VD +10, -10 %
9 Rated frequency fN 50 Hz +5, -5 %
10 Rated speed nN 972 r/min
11 Rated current IN 15.7 A
12 Starting current Is/IN 6.5
13 Nominal torque TN 74 Nm
14 Locked rotor torque TS/TN 2.1
15 Maximum torque Tmax/TN 3.1

Load characteristics Load % Current A Efficiency % Power factor
16 100 15.7 89.1  /  IE3 0.75
17 75 12.6 90.2 0.69
18 50 10.2 90 0.57
19 Thermal withstand time hot 12 s
20 Thermal withstand time cold 19 s
21 Insulation class / Temperature class F / B
22 Ambient temperature 50 °C
23 Altitude 1000 m.a.s.l.
24 Degree of protection IP55
25 Cooling system IC411
26 Bearing DE/NDE 6209-2Z/C3 - 6209-2Z/C3
27 Sound pressure level (LP dB(A) 1m) 70 dB(A) at no-load
28 Moment of inertia J = ¼ GD2 0.089 kg-m2
29 Position of terminal box Top
30 Direction of rotation Bi-directional
31 Weight of rotor 31 kg
32 Total weight of motor 119 kg

Remarks:

All performance values are subject to IS/IEC tolerances

2X660 MW ENNORE TPS

TANGEDCO

: COOLING TOWER FAN
TG BLDG, ADMIN & SERVICE BLDG.
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Approved by :

Issued by :

Description :

Unit :

Date :

Customer Reference :

Motor Type :

Replaces :

Replaced by :

Document Nº :

M2BAX160ML A2,B2,A4,A6

Motor IE3  flange mounted IM3001

ABB, LV Motors, India
2018-01-09

3GZH500016-207

AKK
SA

36

M
16

12 h9

Ø42 k6

45 37

241

25
4

Ø 19

Ø 300

45°

Ø
35

0

Ø
25

0
j6

5

241

290

32
4

110 16

639 338
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ABB Motors and Technical Data Sheet
Generators

Project Location

Department/Author Customer name Customer ref. Item name
1.00006

Our ref. Rev/Changed by Date of issue Saving ident Pages
A 4/13/2017 untitled.xls 1(3)

No. Definition Data Unit Remarks
1 Product TEFC, 3-phase, squirrel cage induction motor
2 Product code 3GBA 102 520-BDDIN Calc. ref. 3GZH021010-2
3 Type/Frame M2BAX 100LB 4
4 Mounting IM3001, B5(flange)
5 Rated output PN 2.2 kW
6 Service factor 1
7 Type of duty S1 100%
8 Rated voltage UN 415 VD +10, -10 %
9 Rated frequency fN 50 Hz +5, -5 %
10 Rated speed nN 1450 r/min
11 Rated current IN 4.6 A
12 Starting current Is/IN 6.8
13 Nominal torque TN 14.5 Nm
14 Locked rotor torque TS/TN 3.1
15 Maximum torque Tmax/TN 3.7

Load characteristics Load % Current A Efficiency % Power factor
16 100 4.6 86.7  /  IE3 0.76
17 75 3.9 86.9 0.68
18 50 3.3 85.1 0.55
19 Thermal withstand time hot 7 s
20 Thermal withstand time cold 12 s
21 Insulation class / Temperature class F / B
22 Ambient temperature 50 °C
23 Altitude 1000 m.a.s.l.
24 Degree of protection IP55
25 Cooling system IC411
26 Bearing DE/NDE 6206-2Z/C3 - 6205-2Z/C3
27 Sound pressure level (LP dB(A) 1m) 70 dB(A) at no-load
28 Moment of inertia J = ¼ GD2 0.00919 kg-m2
29 Position of terminal box Top
30 Direction of rotation Bi-directional
31 Weight of rotor 8 kg
32 Total weight of motor 34 kg

Remarks:

All performance values are subject to IS/IEC tolerances

2X660 MW ENNORE TPS

TANGEDCO
FOR ESP BUILDING

: COOLING TOWER FAN
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Approved by :

Issued by :

Description :

Unit :

Date :

Customer Reference :

Motor Type :

Replaces :

Replaced by :

Document Nº :

M2BAX 100LK 2-8P

Motor IE3 flange mounted IM3001

ABB, LV Motors, India
2015-10-16

3GZH500010-2

DKS
SA

Hole size changed from Dia.14.5 to Dia.15mm 19/12/2017 AKK DKS SA
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DOC MENT IS APPRO ED IDE TANGEDCO LETTER NO. SE/E/TH&H P/
EE-7/M/AEE/M/F.EN SE STPP/D.670 /18 DT.25.09.2018

� BHARAT��HEAVY��ELECTRICALS��LIMITED�
PROJECT��ENGINEERING��MANAGEMENT�

(MECHANICAL��AUXILIARY)�

This�approval�status�shall�be�interpreted�as�laid�down�in�the�
contract�and�it�shall�not�relieve�the�contractor�from�his�
contractual�obligation.�
APPROVAL��CATEGORY��AWARED�����=��I�
CAT��I��������Approved�
CAT��II������Approved�with�Comments�as�Noted�
CAT��III�����Not�Approved�
CAT��IV�����Reference�Drawing�
Name:�

VIPIN�NAUNI� Signature:���� ���������

VIPIN NAUNI 
Document is prepared 
as per specification 
and is found in order.  
Submitted for 
customer approval. 
2017.12.05 12:27:12 
+05'30'
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1 Manufacturer Nicotra
2 Model No. ADTA-400

3 Type of Fan Axial fan -Supply
CFM 3000

M3/Sec 1.42
5 Static pressure mmWG 30
6 Total pressure mmWG 35
7 No. of Blades Nos. 5
8 Blade Angle Deg. As per OEM Standard
9 Location Areawise At EL. 24.0 M, TG Bldg.

10 Quantity Nos. 2
11 Impeller Diameter mm 400
12 Type of Fan Drive Direct Drive
13 Fan/Impeller Speed RPM 2800
14 Critical Speed RPM 3500
15 Shaft Power BkW 1.07
16 Fan Efficiency % 56
17 Bearing Type Ball Bearing

18
Selection curves enclosed
(yes/No) yes

19 Motor Data
a) Rating kW/Pole 1.5/2
b) Speed RPM 2800
c) Direction of Rotation Clockwise / Anti-clockwise
d) Motor Protection and
Class IP55 / IE3

20 Material
a) Impeller  Cast Aluminum
b) Casing  MS Sheet as per IS: 1079/IS: 2062/IS:513
c) Casing thickness 3 mm
d) Shaft Motor Shaft (EN-8)

�� Painting Epoxy Paint with DFT 150 Microns
��  Inspection & Testing As per Certificate of Conformance

4 Capacity

���������������������������������������������

PROJECT: 2X660 MW ENNORE TPS 
CUSTOMER / CONSULTANT: TANGEDCO / DESEIN 
EPC CONTRACTOR: BHEL 

PACKAGE SUPPLIER: ROOTS COOLING SYSTEM 
PACKAGE: AIR CONDITIONING SYSTEM 
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PROJECT: 2X660 MW ENNORE TPS 
CUSTOMER: TANGEDCO 
CONSULTANT: DESEIN 
EPC CONTRACTOR: BHEL 
PACKAGE SUPPLIER: ROOTS COOLING SYSTEM 
PACKAGE: AIR CONDITIONING SYSTEM 
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04/12/2018 02 As per BHEL Comments ALAM SALIM SKT 

27/10/2018 01 As per BHEL Comments ALAM SALIM SKT 

02/10/2018 00 First Submissiom ALAM SALIM SKT 

Date Rev Description of Revision ALT CHD APPD 

PROJECT 
2x660 MW ENNORE SEZ COAL BASED STPP 

AT ASH DYKE OF NCTPS, CHENNAI 

 

CUSTOMER 
 

 TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LIMITED 
 (TANGEDCO) 

 

CONSULTANT 
DESEIN PRIVATE LIMITED 

DESEIN HOUSE, GREATER KAILASH-II, NEW DELHI 

 

EPC CONTRACTOR 
BHARAT HEAVY ELECTRICALS LTD 

PS-PEM, PPEI-BUILDING, 
SECTOR-16A, PLOT NO. 25, NOIDA-201301 

 

AC  SUPPLIER 
 

ROOTS COOLING SYSTEM PRIVATE LIMITED 
B-53,HOSIERY COMPLEX,NOIDA,PHASE-II,NOIDA-201305 JOB No. 412 

STATUS CONTRACT DOC. NO: PE-V0-412-553-A025 Rev: 00 
PACKAGE AIR CONDITIONING SYSTEM 

TITLE TDS & GAD of online non chemical scale preventer 
PREPARED BY ALAM -SD- 02/10/2018 
CHECKED BY SALIM -SD- 02/10/2018 

APPROVED BY SKT -SD- 02/10/2018 

P  1  5

A

B

00

DOCUMENT IS APPROVED VIDE TANGEDCO LETTER NO. SE/E/Th&HyP/
EE-7/M/AEE/M/F.En SEZ STPP/D.799 /19 dt.19.02.2019.

� BHARAT��HEAVY��ELECTRICALS��LIMITED�
PROJECT��ENGINEERING��MANAGEMENT�

(MECHANICAL��AUXILIARY)�

This�approval�status�shall�be�interpreted�as�laid�down�in�the�
contract�and�it�shall�not�relieve�the�contractor�from�his�
contractual�obligation.�
APPROVAL��CATEGORY��AWARED�����=��I�
CAT��I��������Approved�
CAT��II������Approved�with�Comments�as�Noted�
CAT��III�����Not�Approved�
CAT��IV�����Reference�Drawing�
Name:�

VIPIN�NAUNI� Signature:���� ���������

VIPIN NAUNI 
Reviewed by BHEL and 
found in order. Submitted 
for TANGEDCO / Desein 
Approval. 
2019.02.06 13:57:30 
+05'30'
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PROJECT: 2X660 MW ENNORE TPS 
DATASHEET OF NON CHEMICAL TYPE 

SCALE PREVENTOR 

Doc. NO.: PE-V0-412-553-A025 

Page 1 of 1 04/12/2018 Rev-00 

 
S. 
No. 

DESCRIPTION   

1  MAKE  SCALEOFF SCALEOFF SCALEOFF SCALEOFF 
2  Location  Power 

House 
Service 
Building 

Admin 
Building 

ESP Control 
Building 

3  Quantity, Nos. 1 1 1 1 
4  Designed water flow rate, CMH  307 350 150 30 
5  Model No.  WS-9I WS-9I WS-8H WS-5E 
6.  Max. flow rate CMH  420 420 180 45 
7  Inlet/Outlet pipe dia, mm  200 200 150 80 
8  Overall length of the  unit (Approx.) 

MM  
1000 1000 1000 1000 

9  Diameter of unit MM  200 200 150 80 
10  Design Pressure Kg/Cm2(g) 6 6 6 6 
11  Test Pressure Kg/Cm2(g)  10 10 10 10 
12  Max. Working Pressure Kg/Cm2(g)  4 4 4 4 
13  Designed for total hardness as 

CaCo3, PPM  
1000 1000 1000 1000 

14  MOC – Body / Shell SS-316 SS-316 SS-316 SS-316 
15  Body/Shell Thickness  04 MM 04 MM 03 MM 03 MM 
16  Flange Dia  300 MM 300 MM 258 190 
17  Flange Thickness  19 MM 19 MM 12 MM 11 MM 
18  Flange PCD  290 290 229 147 
19  Flange Holes  08 08 08 04 
20 Bolts  M20 M20 M20 M16 
21 MOC - Metallic Core   Proprietary Material 
22 Pressure drop across scale preventer 

(Kg/Cm2)  
0.15 0.15 0.15 0.15 

 

By VIPIN NAUNI at 10:46 am, Dec 05, 2018
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Technical Specifications of “SCALEOFF”

•The Scaleoff system is an on-line non chemical type scale
preventer not requiring any chemicals. The system shall be
installed in the existing condenser water circuit of AC Plant.

•Scaleoff Non-chemical water treatment systems prevent the
formation of hard scale in cooling circuits of air conditioning
equipment.

•It works with a combination of Adsorption, Turbulence and
Galvanic action.

•The inner core is capable to convert the hardness salts into
colloidal particles.

•The outer casing is of stainless steel.

•This system does not require electricity or any other source of
energy.

•This system does not have any recurring, operating and
maintenance cost.
•The size of the Scaleoff shall be determined based on the water
quality and water flow rate.
•The system is installed in the condenser water circuit after
the pump.
•The system is suitable for reducing the hardness of water up
to 2000 PPM.
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12/12/2018 03 As Per BHEL Comments Alam Salim SKT 

27/11/2018 02 As Per BHEL Comments Alam Salim PC 

14/11/2018 01 As Per BHEL Comments Alam Salim PC 

28/07/2018 00                              First Submission Alam Salim PC 

Date Rev Description of Revision ALT CHD APPD 

PROJECT 
2x660 MW ENNORE SEZ COAL BASED STPP 

AT ASH DYKE OF NCTPS, CHENNAI 

 

CUSTOMER 
 

 TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LIMITED 
 (TANGEDCO) 

 

CONSULTANT 
DESEIN PRIVATE LIMITED 

DESEIN HOUSE, GREATER KAILASH-II, NEW DELHI 

 

EPC CONTRACTOR 
BHARAT HEAVY ELECTRICALS LTD 

PS-PEM, PPEI-BUILDING, 
SECTOR-16A, PLOT NO. 25, NOIDA-201301 

 

AC SUPPLIER 
 

ROOTS COOLING SYSTEM PRIVATE LIMITED 
B-53,HOSIERY COMPLEX,NOIDA,PHASE-II,NOIDA-201305 JOB No. 412 

STATUS CONTRACT DOC. NO: PE-V0-412-553-A026 Rev: 00 
PACKAGE AIR CONDITIONING SYSTEM 

TITLE TDS & GAD of water cooled Packaged Ac unit 

PREPARED BY ALAM -SD- 28/07/2018 
CHECKED BY SALIM -SD- 28/07/2018 

APPROVED BY P.C. -SD- 28/07/2018 

P  1  9

00

C

B

A

DOCUMENT IS APPROVED VIDE TANGEDCO LETTER NO. CE/E/P1/SE/E/
T&H(P)/EE-6/AEE/E/P/F.ENNORE SEZ DRG. APPL./D.842 /19 DT. 05/02/2019

� BHARAT��HEAVY��ELECTRICALS��LIMITED�
PROJECT��ENGINEERING��MANAGEMENT�

(MECHANICAL��AUXILIARY)�

This�approval�status�shall�be�interpreted�as�laid�down�in�the�
contract�and�it�shall�not�relieve�the�contractor�from�his�
contractual�obligation.�
APPROVAL��CATEGORY��AWARED�����=��I�
CAT��I��������Approved�
CAT��II������Approved�with�Comments�as�Noted�
CAT��III�����Not�Approved�
CAT��IV�����Reference�Drawing�
Name:�

VIPIN�NAUNI� Signature:���� ���������

VIPIN NAUNI 
2018.12.15 
17:57:51 
+05'30'
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DATE 11/5/2018
Sr No Unit Value Value

1 Indoor unit model number ACDPUWSC170DNP ACDPUWSC220DNP
2 Power Supply ( to IDU) Ph-V-Hz 3 Ph - 415 V - 50 Hz - 4 wire(R,Y,B,N) 3 Ph - 415 V - 50 Hz - 4 wire(R,Y,B,N)
3 Btu/Hr 204000 264000
4 TR 17 22

5
Actual Capacity at Site Conditions (32 C condensing 
water temp) TR 15.3 20

6 Unit Rated Power Input KW 17.244 23.280
Actual Power Consumption at Site Conditions (32 C 
condensing water temp) KW 17.530 23.230

7 Rated Current A 28.2 38.1
8 Indoor Airflow
9                    High CMH 11220 14960

10 ESP @ High Speed mm WG 10.5 12
11 TSP @ High Speed mm WG 35 35
12 Model SM110 SM147
13 Type Hermetic Scroll Hermetic Scroll
14 Make Danfoss Danfoss
15 Qty Nos 2 2
16 Rated Speed RPM 2900 2900
17 Thermal Protector Type Internal overload protector Internal overload protector
18 Vibration Isolator Type Neoprene rubber grommets Neoprene rubber grommets
19 Lubricant Mineral Oil Mineral Oil
20 Refrigerant Oil Quantity ml 3250 3300
21 Make Hindustan Motors/Equivalent Hindustan Motors/Equivalent
22 Power Output W 2230 (3 HP) 3730 (5 HP)
23 Power Supply To Fan Motor Ph-V-Hz 3 Ph-415 V-50 Hz 3 Ph-415 V-50 Hz
24 No of Poles / RPM Nos / RPM 4 / 1425 4 / 1425
25 Motor Speed RPM 1425 1425
26 Number of Rows nos 3 3
27 Fin Spacing mm 1.95 (13 FPI) 1.95 (13 FPI)
28 Fin Type / Material Aluminium / Hydrophillic Blue Aluminium / Hydrophillic Blue
29 Tube Type / Material Copper IGT Copper IGT
30 Type of blower Centrifugal DIDW, Forward curved Centrifugal DIDW, Forward curved
31 Make of blower Voltas Apprvd Vendor/equivalent Voltas Apprvd Vendor/equivalent
32 Model as per manufacturer as per manufacturer
33 No off Blowers Nos 1 2
34 Unit
35 Length mm 1427 1988
36 Height mm 1872 1872
37 Depth mm 800 800
38 Packing
39 Length mm 1527 2088
40 Height mm 1922 1922
41 Depth mm 850 850
42 Operating Weight Kg 480 625
43 Model 09008TX 09015 TX
44 No Off Condenser / Unit Nos 2 2
45 Tube Material COPPER COPPER
46 Tube Type High Efficiency finned Tubes High Efficiency finned Tubes
47 Tube Length mm 680.0 680.0
48 Shell Diameter mm 219.0 219.0
49 Condenser Length mm 866.0 866
50 Water Inlet / Outlet Size Inch 1 1/4" BSP 1 1/4" BSP
51 Water flow Rate LPM 232 (Total) 290 (Total)
52 Type TEV TEV
53 Make Emerson/Danfoss/Sporlan/Equivalent Emerson/Danfoss/Sporlan/Equivalent
54 Model mm AAE8/as per manufacturer AAE11/As pe rmanufacturer
55 Qty mm 2 2
56 Refrigerant Type R-22 R-22
57 Refrigerant Quantity g 9000 (each) 10000 (each)
58 Liquid Line Size mm 15.8 15.8
59 Suction Line Size mm 28.5 28.5
60 Discharge Line mm 19 19

61 Incomer Electrical Cable Size 
(Recommended) Aluminium Armoured 3.5C x 25 Sqmm 3.5C x 25 Sqmm

62 Make Airtech / Equivalent Airtech / Equivalent
63 Length mm 1229 1796
64 Height mm 916 916
65 Thickness mm 6 6
66 No of filters / unit nos 1 1
67 Efficiency 90% down to 10 Microns 90% down to 10 Microns
68 Material of Filter HDPE/Nylon Washable HDPE/Nylon Washable
69 Material of Frame MS MS
70 Pressure drop in dirty conditions mmWC 7.5 7.5

NOTES
1) THE ABOVE SPECS ARE SUBJECT TO CHANGE WITHOUT NOTICE AS PRODUCT REVISONS AND DEVELOPMENT IS A CONTINOUS PROCESS IN VOLTAS

2) THE VALUES OF NOMINAL COOLING CAPACITY & RATED POWER INPUT ARE AT INDOOR CONDITIONS OF 27 DBT/ 19 WBT AND WATER INLET CONDITION OF 32 DEG C AND RATED FLOW.

Indoor Fan Motor

Indoor Coil

Blower Indoor Unit

Indoor Unit Dimensions

TECHNICAL DATA SHEET - SCROLL PACKAGE UNITS WATER COOLED (R-22)- NEW LOOK PAC
Parameter

UNIT

PERFORMANCE

Unit Nominal Cooling Capacity

Compressor

Filter

Water Cooled Condenser

Expansion Device

REFRIGERANT  

Refrigerant Piping

Note: Operation of Water Cooled package AC (Start, Stop Operation and ON, OFF and Trip Feedback) shall be done through
DCS Control System in provided in respective building. Provision of same in Package AC to be ensured by Supplier.
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06/12/2018 00 As per BHEL Comments Alam Salim SKT 

30/09/2018 00 First Submission Alam Salim SKT 

Date Rev Description of Revision ALT CHD APPD 

PROJECT 
2x660 MW ENNORE SEZ COAL BASED STPP 

AT ASH DYKE OF NCTPS, CHENNAI 

 

CUSTOMER 
 

 TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LIMITED 
 (TANGEDCO) 

 

CONSULTANT 
DESEIN PRIVATE LIMITED 

DESEIN HOUSE, GREATER KAILASH-II, NEW DELHI 

 

EPC CONTRACTOR 
BHARAT HEAVY ELECTRICALS LTD 

PS-PEM, PPEI-BUILDING, 
SECTOR-16A, PLOT NO. 25, NOIDA-201301 

 

FOHS SUPPLIER 
 

ROOTS COOLING SYSTEM PRIVATE LIMITED 
B-53,HOSIERY COMPLEX,NOIDA,PHASE-II,NOIDA-201305 JOB No. 412 

STATUS CONTRACT DOC. PE-V0-412-553-A027 Rev: 00 
PACKAGE AIR CONDITIONING SYSTEM 

TITLE TDS & GA of 3-way mixing valve 
PREPARED BY ALAM -SD- 30/09/2018 
CHECKED BY SALIM -SD- 30/09/2018 

APPROVED BY SKT. -SD- 30/09/2018 

AC

A

30/07/2019 00

Document was submitted for approval on 06/12/2019. Desein 
comments received on 06/04/2019. As discussed during ERM 
dated 30/07/2019, document is recalled and replaced with 
revised document in R0. Nayab Nayab Nayab

- Superseeded 

DOC MENT IS APPRO ED IDE TANGEDCO LETTER NO. CE/E/P.I/SE/E/P . I/AEE/
E/P/F.E SE D A ./D.348 /19 DT.03.09.2019

� BHARAT��HEAVY��ELECTRICALS��LIMITED�
PROJECT��ENGINEERING��MANAGEMENT�

(MECHANICAL��AUXILIARY)�

This�approval�status�shall�be�interpreted�as�laid�down�in�the�
contract�and�it�shall�not�relieve�the�contractor�from�his�
contractual�obligation.�
APPROVAL��CATEGORY��AWARED�����=��I�
CAT��I��������Approved�
CAT��II������Approved�with�Comments�as�Noted�
CAT��III�����Not�Approved�
CAT��IV�����Reference�Drawing�
Name:�

VIPIN�NAUNI� Signature:���� ���������

VIPIN NAUNI 
Revised as per TANGEDCO / 
DESEIN Comments. 
Reviewed by BHEL and 
found in order. Submitted 
for customer approval. 
2019.07.30 16:26:46 +05'30'
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TECHNICAL DATA SHEET FOR 3 WAY MOTORIZED GLOBE VALVE-MIXING TYPE 

FOR VALVE SIZE UPTO 65mm to 80mm 
 

S.No. DESCRIPTION DETAILS 
 VALVE DETAILS  
1. MAKE "RC" 
2. BODY MATERIAL CAST IRON IS:210 FG:260 
3. BONNET MATERIAL CASTIRON  IS:210 FG:260 
4. SPINDLE S.S.304 
5. PLUG BRASS IS:1264, GRADE DCB-I 
6. SEAT  BRASS IS:1264, GRADE DCB-I 
7. GLAND PACKAGING SPRING LOADED WITH PTFE RINGS AND RUBBER SEALS 
8. END CONNECTION FLANGE END CONNECTION AS PER BS-10 TABLE-E 
9. WORKING PRESSURE 7 Kg cm2 
10. MIN. &MAX. TEMPURATURE 1OC & 80OC 
11. BODY TEST PRESSURE 21 Kg cm2 
12. PAINTING RED OXIDE COATEDAND ENAMEL PAINT SPRY PAINTED. 
 ACTUATOR DETAILS  
13. MAKE "RC" 
14. BODY MATERIAL ALUMINIUM (PRESSURE DIE CASTED) 
15. TOP COVER MATERIAL ABS MATERIAL 
16. LINKAGE  DIRECT MOUNTING 
17. TYPE OF OPERATION LINEAR MOTION,NON-SPRING RETURN 
18. FAIL SAFE STAY PUT 
19. OPERATING TEMPURATURE LIMIT 1OC TO 80OC 
20. VOLTAGE 24V AC/DC 
21. ELECTRIC CURRENT LESS THAN 1 Amp 
22. CONTROL SIGNAL  MODULATING 0-10V DC CONTROL SIGNAL 
 (not selectable type) MODULATING 4-20mA CONTROL SIGNAL 
  ON/OFF (COM,NO,NC) TYPE CONTROL SIGNAL 
23. FEEDBACK 4-20mA feedback provision (O) 

(only works with modulating 4-20mA control signal) 
24. ELECTRIC POWER  25 Watts max 
25. STROKE TIMING 95 Seconds 
26. JUMPER FIELD CONFIGRABLES JUMPER'S FOR 

FORWARD/REVERSE ACTION 
27. INGRESS PROTECTION I.P.64 
28. NOISE RATING 60dB MAX. SOUND PRESSURE LEVEL AT 1 meter. 
 
 
 
 

EPOXY PAINTED, MIN 150 MICRONS
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TECHNICAL DATA SHEET FOR 3 WAY MOTORIZED GLOBE VALVE-MIXING TYPE 

FOR VALVE SIZE 100mm 
 

S.No. DESCRIPTION DETAILS 
 VALVE DETAILS  
1. MAKE "RC" 
2. BODY MATERIAL CAST IRON IS:210 FG:260 
3. BONNET MATERIAL CASTIRON  IS:210 FG:260 
4. SPINDLE S.S.304 
5. PLUG BRASS IS:1264, GRADE DCB-I 
6. SEAT  BRASS IS:1264, GRADE DCB-I 
7. GLAND PACKAGING SPRING LOADED WITH PTFE RINGS AND RUBBER SEALS 
8. END CONNECTION FLANGE END CONNECTION AS PER BS-10 TABLE-E 
9. WORKING PRESSURE 7 Kg cm2 
10. MIN. &MAX. TEMPURATURE 1OC & 80OC 
11. BODY TEST PRESSURE 21 Kg cm2 
12. PAINTING RED OXIDE COATEDAND ENAMEL PAINT SPRY PAINTED. 
 ACTUATOR DETAILS  
13. MAKE "RC" 
14. BODY MATERIAL ALUMINIUM (PRESSURE DIE CASTED) 
15. TOP COVER MATERIAL ABS MATERIAL 
16. LINKAGE  DIRECT MOUNTING 
17. TYPE OF OPERATION LINEAR MOTION,NON-SPRING RETURN 
18. FAIL SAFE STAY PUT 
19. OPERATING TEMPURATURE LIMIT 1OC TO 80OC 
20. VOLTAGE 24V AC/DC 
21. ELECTRIC CURRENT LESS THAN 1 Amp 
22. CONTROL SIGNAL  MODULATING 0-10V DC CONTROL SIGNAL 
 (not selectable type) MODULATING 4-20mA CONTROL SIGNAL 
  ON/OFF (COM,NO,NC) TYPE CONTROL SIGNAL 
23. FEEDBACK 4-20mA FEEDBACK PROVISION (O) 

(only works with 4-20mA modulating control signal) 
24. ELECTRIC POWER 25 Watts max 
25. STROKE TIMING 130 Seconds 
26. JUMPER FIELD CONFIGRABLES JUMPER'S FOR 

FORWARD/REVERSE ACTION 
27. INGRESS PROTECTION I.P.64 
28. NOISE RATING 60dB MAX. SOUND PRESSURE LEVEL AT 1 meter. 
 
 
 
 

EPOXY PAINTED, MIN 150 MICRONS
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TECHNICAL DATA SHEET FOR 2/3 WAY MOTORIZED VALVE (GLOBE TYPE) for SIZES UPTO 
50MM 

 
S.No. DISCRIPTION DETAILS 
A) MATERIAL SPECIFICATION FOR VALVE 

1 MAKE  RC 
2 BODY CAST IRON IS:210 FG:260 
3 BONNET CAST IRON IS:210 FG:260 
4 SPINDLE S.S.-304 
5 PLUG BRASS IS:1264 GRADE DCB-I 
6 SEAT BRASS IS:1264 GRADE DCB-I 
7 PACKING RUBBER SEAL WITH TEFLON RING SPRING LOADED 
8 END CONNECTION SCREWED END CONNECTIONS 
9 PORT TYPE 2 / 3 WAY 

10 WORKING PRESSURE  7 Kg 
11 TEST PRESSURE 21 Kg 
12 TEMP. WITH STAND 90' C  
13 PAINTING ENAMEL PAINT 

      
B) MATERIAL SPECIFICATION FOR ELECTRIC ACTUATOR 

1 MAKE RC 
2 ACTUATOR MODEL R-981-J 
3 BODY  ALUMINIMUM (PRESSURE DIE CAST) 
4 TOP COVER  ABS PLASTIC 
5 MOTOR MICRO DC MOTOR 
6 LINKAGE TYPE DIRECT MOUNTING 
7 LINKAGE DESIGN ALUMINIMUM (PRESSURE DIE CAST) 
8 TYPE OF OPERATION  LINEAR MOTION 
9 OPERATION TIME 120 SECONDS 

10 MIN. OPERATING TEMP. 1 C 
11 MAX. OPERATING TEMP. 80 C 
12 INPUT VOLTAGE 24V AC/DC, 50Hz 
13 CONTROL TYPE SNAPACTING 

    MODULATING TYPE  
    i) 0-10 V DC 
    ii) 4-20mA  

14 FAIL SAFE STAY PUT 
15 DEGREE OF PROTECTION IP 65 
16 CERTIFICATION CE certified 

 

EPOXY PAINTED, MIN 150 MICRONS
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TECHNICAL DATA SHEET FOR 2/3 WAY MOTORIZED VALVE (GLOBE TYPE) for SIZES 65MM 
& ABOVE 

 
S.No. DISCRIPTION DETAILS 

A) MATERIAL SPECIFICATION FOR VALVE 
1 MAKE  RC 
2 BODY CAST IRON IS:210 FG:260 
3 BONNET CAST IRON IS:210 FG:260 
4 SPINDLE S.S.-304 
5 PLUG BRASS IS:1264 GRADE DCB-I 
6 SEAT BRASS IS:1264 GRADE DCB-I 
7 PACKING RUBBER SEAL WITH TEFLON RING SPRING LOADED 
8 END CONNECTION FLANGED ENDCONNECTIONS AS PER TABLE-5 
9 PORT TYPE 2 /3 WAY 

10 WORKING PRESSURE  7 Kg 
11 TEST PRESSURE 21 Kg 
12 TEMP. WITH STAND 90' C  
13 PAINTING ENAMEL PAINT 
      

B) MATERIAL SPECIFICATION FOR ELECTRIC ACTUATOR 
1 MAKE RC 
2 ACTUATOR MODEL R-981-S / SS 
3 BODY  ALUMINIMUM (PRESSURE DIE CAST) 
4 TOP COVER  ABS PLASTIC 
5 MOTOR MICRO DC MOTOR 
6 LINKAGE TYPE DIRECT MOUNTING 
7 LINKAGE DESIGN EXTRA HEAVY M.S. ROD ZINC PLATED 
8 TYPE OF OPERATION  LINEAR MOTION 
9 OPERATION TIME 120 SECONDS 

10 MIN. OPERATING TEMP. 1 C 
11 MAX. OPERATING TEMP. 80 C 
12 INPUT VOLTAGE 24V AC/DC, 50Hz 
13 CONTROL TYPE SNAPACTING 
    MODULATING TYPE  
    i) 0-10 V DC 
    ii) 4-20mA  

14 FAIL SAFE STAY PUT 
15 DEGREE OF PROTECTION IP 65 
16 CERTIFICATION CE certified 

EPOXY PAINTED, MIN 150 MICRONS
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TECHNICAL DATA SHEET FOR MOTORIZED VALVE FOR F.C.U 
 
 

S.No. DISCRIPTION DETAILS 

1 MAKE RC 

2 PORT 2 / 3 WAY 

3 BODY BRASS IS:1264 GRADE DCB-I 

4 CONNECTORS BRASS IS:319 GRADE DCB-I 

5 BLASÉ PLATE BRASS SHEET 

6 ACTUATOR BASE & HOUSING ALUMINIUM 

7 MOTOR SHYNCHRONOUS MOTOR 

8 SUPPORTING SPRING & SRWES S.S. 304 

9 SUPPLY 220V AC, 50,60 Hz 

10 CERTIFICATION CE certified 
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