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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

STPP/D.794 /19 DT. 15/02/2019

IDE TANGEDCO LETTER NO. SE/E/TH&H P/EE-7/M/AEE/M/F.EN SE

BHARAT HEAVY ELECTRICALS LIMITED
PROJECT ENGINEERING MANAGEMENT
(MECHANICAL AUXILIARY)

(FegFem)

This approval status shall be interpreted as laid down in the
contract and it shall not relieve the contractor from his
contractual obligation.

VIPIN NAUNI
Reviewed by BHEL and
found in order. Submitted

| APPROVAL CATEGORY AWARED = |

- Approved

CAT Il - Not Approved

CAT il - Approved with Comments as Noted

CAT IV - Reference Drawing

for TANGEDCO / Desein
Approval.

O . 2 2019.01.18 19:42:52 +05'30'
15/01/2019 01 As per BHEL Comments ALAM SALIM SKT
06/12/2018 0A As per BHEL Comments ALAM SALIM SKT
27/11/2018 00 As per BHEL Comments ALAM SALIM SKT
28/09/2018 A 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

STATUS CONTRACT DOC. NO: PE-V0-412-553-A019 Rev:01
PACKAGE AIR CONDITIONING SYSTEM
TITLE TDS & GA of Air handling Units (AHU)along with foundation details
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412553 1

TECHNICAL DATA SHEET OF AIR HANDLING UNIT

MOTOR (DOC NO:PE-V0-412-553-A022]

REVIEWED

By VIPIN NAUNI at 7:41 pm, Jan 18, 2019

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 i 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 + 15) 2 Nos. (1W + 15)
5 [No. of Fan Per AHU 2 1 1 1
6 |Type of AHU Floor Mounted Floor Mounted Floor Mounted Floor Mounted
7 |Make
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(+) 8.5m 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
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 /m® 40 2 Kg /m® 40 2 Kg /m® 40 £2 Kg /m*
3 |Frame
3.1 |Material Aluminium Aluminium Aluminium Aluminium
3.2_|Unit Base Material G.S.S. G.S.Ss. G.S.S. G.S.S.
3.3 |Fan & Motor Base Frame G.S.S. G.S.S. G.S.S. GS.S.
4 |C Drain Pan
4.1 [Material SS-304 SS-304 SS-304 SS-304
4.2 |Thickness 18G 18G 18G 18G
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 [IMOC 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 REFER ATTACHED GA & COIL REFER ATTACHED GA & COIL REFER ATTACHED GA & COIL
il —— SELECTION SELECTION SELECTION SELECTION
E |FILTER AS PER APPROVED DOCUMENT OF AS PER APPROVED DOCUMENT OF AS PER APPROVED DOCUMENT OF AS PER APPROVED DOCUMENT OF
i — FILTER (DOC NO:PE-V0-412-553-A035) | FILTER (DOC NO:PE-V0-412-553-A035) | FILTER (DOC NO:PE-V0-412-553-A035) | FILTER (DOC NO:PE-V0-412-553-A035 )
G |TECHNICAL DATA SHEET OF MOTOR AS PER SUBMITTED DOCUMENT OF AS PER SUBMITTED DOCUMENT OF AS PER SUBMITTED DOCUMENT OF AS PER SUBMITTED DOCUMENT OF

MOTOR (DOC NO:PE-V0-412-553-A022]

Page 2 of 14
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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
W ebsite:www.nicotra-gebhardt.com
Email:info@nicotra-gebhardt.com

NICOTRA |Gebhardt

412553 1

542 24

RDH 1000 K
Single Unit - Ducted Outlet

Working Point Data

Total EFFICIENCY 80.9 %
4P|5E|£|t [rinrr wag] ﬁED ?555 Ve 83 74 [rpm] Static Efficiency 78.4 %
a Static Pressure 120 mm wg
200 Velocity Pressure 4 mm wg
Total Pressure 124 mm wg
1002 o Fan Power 19.206 kW
a0 Motor Power 21127 KW
50 < 14 | Volume Flow 27100  cfm
40 11150 | Air Velocity 8 m/s
1000 | Fan Speed 966 rpm
20 300 | Temperature 20. °C
1700 | Altitude 11. m
1BD = BO0 Density 1.201  kg/m3
= ’ ; . L ] ] EEH Motor Efficiency 93 %
=1000 E B 0 20 40 B0 20 !IElE|fm] Specific Fan Power 1.615  kW/(m?3/s)
FEG 85
Nicotra Gebhardt S.p.A. certifies that the fan shown herein is licensed to bear the AMCA Seal. The AMCA . L.
Certified Ratings Seal applies to air performance ratings only. Performance certified is for installation type B: free Operatlonal Limits
inlet, ducted outlet. Performance ratings do not include the effects of appurtenances (accessories). Power rating
(watts, kW, or bhp) does not include transmission losses. Max. Power 37 kW
Max. Fan Speed 1000 rpom
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

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 97.5 941 90.5 84 78.6 74.2 104.8 dB 95.9 dBA
Notes

H M A 1451 S | 10

G KV E V K B |1810| V | 50
” C |1267| K | 147
: l-\ ‘ E | 1267 | X1 | 900
. \ > T v F [1066 | X2 | 900

T . . T G |67 | x3 | o

H |1541| X4 | 0

L 1367 | t 18

_ M | 1660 | t1 11

P |1217| w | 90

Q 0 z | 64

R | 9 | @d | 60

UxS 17x22
All dimensions in [mm]

REVIEWED

By VIPIN NAUNI at 7:38 pm, Jan 18, 2019
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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
W ebsite:www.nicotra-gebhardt.com
Email:info@nicotra-gebhardt.com

NICOTRA |Gebhardt

412553 1
317 5

RDH 1000 K
Single Unit - Ducted Outlet

Working Point Data

Total EFFICIENCY 82.6 %
4P|5E|£|t [rinrr wag] ﬁED ?555 e 83 74 [rpm] Static Efficiency 791 %
a Static Pressure 120 mm wg
200 Velocity Pressure 5 mm wg
Total Pressure 125 mmwg
1002 o Fan Power 2226 kW
a0 Motor Power 24.486 kW
50 < 14 | Volume Flow 31700 cfm
40 11150 | Air Velocity 9.3 m/s
1000 | Fan Speed 994 rpm
20 300 | Temperature 20. °C
1700 | Altitude 11. m
1BD = BO0 Density 1.201  kg/m3
= | ] ] EEH Motor Efficiency 93 %
=1000 E B 0 20 40 B0 20 !IElE|fm] Specific Fan Power 1.6 kW/(m?3/s)
FEG 85
Nicotra Gebhardt S.p.A. certifies that the fan shown herein is licensed to bear the AMCA Seal. The AMCA . L.
Certified Ratings Seal applies to air performance ratings only. Performance certified is for installation type B: free Operatlonal Limits
inlet, ducted outlet. Performance ratings do not include the effects of appurtenances (accessories). Power rating
(watts, kW, or bhp) does not include transmission losses. Max. Power 37 kW
Max. Fan Speed 1000 rpom
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

Page 7 of 14
Page 377 of 703

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
H M A 1451 S | 10
G KV E V K B [1810| V | 50
” C [1267| K | 147
: l-\ ! E | 1267 | X1 | 900
. \ > T v F [1066 | X2 | 900 2
ui 2 = 1T G | 657 | x3 | 0 ol
H [1541] x4 | o E
— L [1367| t | 18 ;’
M 1660 | t1 | 11 s
®
P |1217| w | 90 i
Q 0 z | 64 =
R | 90 | @d | 60 E g
Uxs 17x22 W =
All dimensions in [mm] E E,




NICOTRA Gebhardt S.p.A.

via Modena, 18
24040 Ciserano - Loc. Zingonia (BG)

NICOTRA Gebhardt ITALIA 2 66
Tel.: +39 035 873 111 - Fax: +39 035 884 319 412553 1
W ebsite:www.nicotra-gebhardt.com 1
Email:info@nicotra-gebhardt.com |
RDH 560 K Working Point Data
Single Unit - Ducted Outlet
Total EFFICIENCY 80 %
Rtat i) 0 4 77 81 70 [Pm giatic Efficiency 766 %
400 k] 115é_ =2 HO Static Pressure 120 mm wg
E1 ] Velocity Pressure 5 mm wg
200 [ dn Total Pressure 125 mmwg
100 Fan Power 7.249 kW
=hi !23 | 3BHR | Motor Power 7.974 kW
'I 3 —]
G0 L ~ 11104 5200 | Volume Flow 10000  cfm
40 A5 %EHH Air Velocity 9.2 m/s
“tag——— 1600 Fan Speed 1571 rpm
20 aE ] 1400 | Temperature 20. °C
] 1 égg Altitude 1, m
1ED = s Lz [dE[A]] Density 1.201  kg/m3
. S . = . 1200 | Motor Efficiency 91 %
1000 2 4 E 2 ]I 0 20 4[k:fm] | Specific Fan Power 1.688  kW/(m?3/s)
FEG 85
Nicotra Gebhardt S.p.A. certifies that the fan shown herein is licensed to bear the AMCA Seal. The AMCA . L.
Certified Ratings Seal applies to air performance ratings only. Performance certified is for installation type B: free Operatlonal Limits
inlet, ducted outlet. Performance ratings do not include the effects of appurtenances (accessories). Power rating
(watts, kW, or bhp) does not include transmission losses. Max. Power 18.5 kW
Max. Fan Speed 2100 rpom
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

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
A |89 | S 8
B |1030| V | 50
C | 715 | K | 127
E | 715 | X1 | 530
F | 603 | X2 | 530
G |39 | X3 | 0
H | 893 | X4 | 0
L | 815 t 14
M | 1070 | t1 9
P | 765 | w | 90
Q 0 z | 535
R | 54 | @d | 50
UxS 13x18

All dimensions in [mm]
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By VIPIN NAUNI at 7:38 pm, Jan 18, 2019
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RAVI AIR_CQN 24412 553 1
542

Corporate Office:

Tel.: 011-28361129, 28 Cell: 9911868461
A-134, Chander Vihar, Nilothi Extn. New Delhi=110041

Email: raviairconsales@gmail.com, sonia@raviaircon.com

Cooling - Technical Data

Customer

Date 20 Dec 2018

Model 31.75x27.50 38T 4R 2115A 2.10P 38

Model NC 31,75x27,5 - 1/2"

Total capacity 27.86 ton(ref.)
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
Exchange surface 238.2 m2
Global exchange coefficient 48.53 W/(m2 K)
Theoric DTML 8.47 °C

Fins material Aluminium

Tubes material Copper

Fin thickness 0.1500 mm

Coil internal volume 39.33 L

Tubes external diameter 13.30 mm
Tubes internal diameter 12.48 mm

Air side

Atmospheric pressure 1.01 bar

Air flow 13550 cft/min
Face velocity on the coil 493.1 ft/min
Density calculated at inlet temperature 1.19 kg/m3
Dry bulb inlet temperature 22.40 °C
Relative inlet temperature 53.70 %

Inlet specific humidity 9.03 g/kg
Inlet enthalpy 4517 kJ/kg
Dry bulb outlet temperature 12.66 °C
Relative outlet humidity 86.37 %
Outlet specific humidity 7.85 g’kg
Outlet enthalpy 32.26 kJ/kg
Air pressure drop 86.02 Pa
Partial exchange coefficient air side 68.40 W/(m2 K)
Air side fouling factor 0 m2 K/IW
Fluid side

Fluid inside tubes WATER

Fluid flow 85.40 Gal/min
Fluid velocity 1.16 m/s
Inlet temperature 6.60 °C
Outlet temperature 10.94 °C

Fluid pressure drop 3.23 psi
Header pressure drops 0.8547 psi
Total pressure drops fluid side 4.0847 psi
Partial exchange coefficient fluid side 4670 W/(m2 K)
Fluid side fouling factor 0 m2 K/IW

Page 9 of 14
Page 379 of 703

An ISO 9001:2008 Company
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RAVI AIRCON 5
omort with & diforenc 317

An ISO 9001:2008 Company

Corporate Office:
Tel.: 011-28361129, 28 Cell: 9911868461

A-134, Chander Vihar, Nilothi Extn. New Delhi=110041 E-
mail : raviairconsales@gmail.com, sonia@raviaircon.com

Cooling - Technical Data

Customer

Date 19 Dec 2018

Model 31.75x27.50 38T 4R 2500A 2.10P 38 NC
Model 31,75x27,5 - 1/2"

Total capacity

Sensible capacity

Latent capacity
Sensible/total capacity ratio
Quantity of produced water
Exchange surface

Global exchange coefficient
Theoric DTML

Fins material

Tubes material

Fin thickness

Coil internal volume

Tubes external diameter
Tubes internal diameter

Air side

Atmospheric pressure

Air flow

Face velocity on the coil

Density calculated at inlet temperature
Dry bulb inlet temperature

Relative inlet temperature

Inlet specific humidity

Inlet enthalpy

Dry bulb outlet temperature
Relative outlet humidity

Outlet specific humidity

Outlet enthalpy

Air pressure drop

Partial exchange coefficient air side
Air side fouling factor

Fluid side

Fluid inside tubes

Fluid flow

Fluid velocity

Inlet temperature

Outlet temperature

Fluid pressure drop

Header pressure drops

Total pressure drops fluid side
Partial exchange coefficient fluid side
Fluid side fouling factor

33.35
25.64
7.71
0.7688
39.18
281.6
50.23
8.29
Aluminium
Copper
0.1500
46.48
13.30
12.48

1.01
15850
488.0
1.19
22.40
53.70
9.03
45.17
12.46
86.99
7.80
31.97
84.71
67.96
0

WATER
98.52
1.34
6.60
11.10
4.84
1.13
5.97
5316

0
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RAVI AIRCDN 412553 1 M

An ISO 9001:2008 Company
1

Corporate Office:
Tel.: 011-28361129, 28 Cell: 9911868461
A-134, Chander Vihar, Nilothi Extn. New Delhi=110041 E-

mail : raviairconsales@gmail.com, sonia@raviaircon.com

Direct Expansion - Technical Data

Customer ~

Date 19 Dec 2018

Model 25.40x22.00 47T 6R 1600A 2.10P 20 NC

Model 25,4x22 - 3/8"

Total capacity 30.0 ton(ref.)
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
Exchange surface 218.9 m2
Global exchange coefficient 65.14 W/(m2 K)
Medium logarithmic deltat 7.31 °C

Fins material Aluminium

Tubes material Copper

Fin thickness 0.1500 mm

Coil internal volume 32.66 L
Tubes external diameter 10.30 mm
Tubes internal diameter 9.60 mm

Air side

Atmospheric pressure 1.01 bar

Air flow 10000 cft/min
Face velocity on the coil 486.3 ft/min
Density calculated at inlet temperature 1.16 kg/m3
Dry bulb inlet temperature 28.00 °C
Relative inlet temperature 55.00 %

Inlet specific humidity 12.97 g/’kg
Inlet enthalpy 60.81 kJ/kg
Dry bulb outlet temperature 15.18 °C
Relative outlet humidity 100.0 %
Outlet specific humidity 10.64 g/kg
Outlet enthalpy 41.81 kJ/kg
Air pressure drop 133.3 Pa
Partial exchange coefficient air side 66.86 W/(m2 K)
Air side fouling factor 0 m2 K/IW
Refrigerant side

Fluid inside tubes R22

Refrigerant flow 8.33 Gal/min
Fluid velocity (Gaseous phase) 3063 ft/min
Fluid velocity (Liquid phase) 0.3632 m/s
Overheating degrees 6.00 °C
Subcooling degrees 10.00 °C
Evaporation temperature 10.00 °C
Condensing temperature 52.00 °C

Fluid pressure drop 17.46 psi
Header pressure drops 0.9431 psi
Total pressure drops fluid side 18.4031 psi
Pressure drop in degrees 5.52 °C
Partial exchange coefficient fluid side 3761 W/(m2 K)
Fluid side fouling factor 0 m2 K/IW
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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 = |

| - Approved
CAT il - Approved with Comments as Noted
CAT Il - Not Approved
CAT IV - Reference Drawing

Name:

VIPIN NAUNI

2k

Signature:

VIPIN NAUNI
Document is reviewed
by BHEL and found in
order. Submitted for
customer approval.
2020.02.13 12:51:17
+05'30'

24/10/2019

02

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 with
the Pump manufacturer (M/s M&P), make of NAYAB NAYAB RK
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.

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

STATUS CONTRACT | DOC. NO: PE-V0-410-553-A020 R;;"
PACKAGE AIR CONDITIONING SYSTEM
TLE TDS & GA OF CONDENSER & CHILLED WATER PUMP ALONG WITH FOUNDATION

DETAILS
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TECHNICAL DATA SHEET

SALE19084223-10

Rev. 01

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CH P MP-TGHALL
APPLICATION : CHILLED ATERS PPL

ACS PPLIER. . _ _  _ __ .. _ ... Q ANTIT :2NOS
PROJECT:2 660 M ENNORE TPS LOCATION - TG B ILDING, AC PLANT ROOM
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 (M%/Hr.) 215 M3/Hr.
13. Total Differential Head (Mtr.) 32M
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 85dBAat1 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)
30. Direction of Rotation CCW from DE
31. Type of coupling Spacer
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C STOMER: TANDGEDCO

CONS LTANT: DESEIN

EPC CONTRACTOR: BHEL

AC S PPLIER:

PROJECT:2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CH P MP-TGHALL
APPLICATION : CHILLED ATER S PPL

Q ANTIT :2NOS

LOCATION - TG B ILDING, AC PLANT ROOM

i) 2 Layers of Zinc Phosphate epoxy primer,
DFT-75 Microns.

32. Painting Details 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 (1S 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 Mechanical Seal Provided, Faces Carbonvis SiC.

39. Gland CI (IS 210 FG-260)

40. Fasteners MS (I1S-1367,Gr-4.6)

41. Base Plate MS Fab (IS 2062)

NOTE:

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

C STOMER: TANDGEDCO

CONS LTANT: DESEIN

EPC CONTRACTOR: BHEL

PERFORMANCE CURVE

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CH P MP-TGHALL
APPLICATION : CHILLED ATERS PPL

AC S PPLIER: Q ANTIT :2NOS
PROJECT:2 660 M ENNORE TPS LOCATION - TG B ILDING, AC PLANT ROOM
45
40
g % o —
o 30 =
< ~
w
T 25
20
15
0 25 50 75 100 125 150 175 200 225 250 275
CAPACITY (M3/Hr.)
40
30
4 20 7
E [ ————
m
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0
0 25 50 75 100 125 150 175 200 225 250 275
CAPACITY (M3/Hr.)
100
e 80 — e
> —
o —
S 60
S —
& 40
20
0
0 25 50 75 100 125 150 175 200 225 250 275
CAPACITY (M*/Hr.)
5
4
g 3
£
52 ]
4 [ L
1
0
0 25 50 75 100 125 150 175 200 225 250 275
CAPACITY (M3/Hr.)
Client :-M/S D Description : CHW Pump,CCR
Project : - TANGEDCO-ENNORE STPP Model 5625-150X125
CAPACITY 215|M3/Hr. Pump Input |23.57 KW
HEAD 32|Mtrs NRPS R 2.0 Mtr |Sp Gr |
SOH [ 36.5|Mtrs Speed 1475 rpm
Efficiency 79.5|% RATING 30 KW/4P
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TECHNICAL DATA SHEET

SALE19084223-20

Rev. 01

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP-TGHALL
APPLICATION : CONDENSER ATER S PPL

AC S PPLIER: Q ANTIT :2NOS
PROJECT:2 660 M ENNORE TPS LOCATION - TG B ILDING, AC PLANT ROOM
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.) 35M
14. Shut Off Head (Mtr.) 39.5 Mtr.
16. 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 85dBAat1 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)
e o " | 40.05
30. Direction of Rotation CCW from DE
31. Type of coupling Spacer
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C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL

ACS PPLIER: "~

PROJECT:2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP-TG HALL
APPLICATION : CONDENSER ATER S PPL
Q ANTIT :2NOS

LOCATION - TG B ILDING, AC PLANT ROOM

i) 2 Layers of Zinc Phosphate epoxy primer,
DFT-75 Microns.

32. Painting Details 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-Il)

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

36. Pump Shaft SS-410 (ASTM A276)

37. Shaft Sleeve S$S-316 (ASTM A276)

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

39. Gland CI (IS 210 FG-260)

40. Fasteners MS (1S-1367,Gr-4.6)

41. Base Plate MS Fab (IS 2062)

NOTE:

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

PERFORMANCE CURVE
C STOMER: TANDGEDCO DOC NO. PE- 0-412-553-A020, R02
CONS LTANT: DESEIN TAGNO:CD P MP-TG HALL
EPC CONTRACTOR: BHEL APPLICATION : CONDENSER ATERS PPL
ACS PPLIER: Q ANTIT :2NOS
PROJECT:2 660 M ENNORE TPS LOCATION - TG B ILDING, AC PLANT ROOM
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Client :. Description : CDW Pump,CCR
Project : - TANGEDCO-ENNORE STPP Model 5625-200X150
CAPACITY 307 |Me/Hr. Pump Input |36.35 KW
HEAD 35[Mtrs NRPS R 2.0 Mtr [spGr |
SOH | 39.5|Mtrs Speed 1475 rpm
Efficiency 80.5|% RATING 45 KW/4P
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TECHNICAL DATA SHEET

SALE19084223-30

Rev. 01

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP-SER ICEB ILDING
APPLICATION : CONDENSER ATER S PPL

ACS PPLIER: Q ANTIT :2NOS
PROJECT:2 660 M ENNORE TPS LOCATION - SER ICE B ILDING ROOF
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.) 32M
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 85dBAat1 M
25. Vibration Level 75 Microns
26. Bearing No. ( DE/NDE) 63132Z-C3
27. Bearing Life (Hrs) 20000
28. Bearing Type / Make Antifriction (SKF/FAG)
I e T T
30. Direction of Rotation CCW from DE
31. Type of coupling Spacer
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C STOMER: TANDGEDCO
CONS LTANT: DESEIN

EPC CONTRANTAP: pLe!

ACS PPLIER

PROJECT:2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP-SER ICEB ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT :2NOS

LOCATION - SER ICE B ILDING ROOF

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-Il)

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

36. Pump Shaft SS-410 (ASTM A276)

37. Shaft Sleeve SS-316 (ASTM A276)

38. Mechanical Seal Provided, Faces Carbon v/s Si C.
39. Gland Cl (IS 210 FG-260)

40. Fasteners MS (I1S-1367,Gr-4.6)

41. Base Plate MS Fab (IS 2062)

NOTE:

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

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL

PERFORMANCE CURVE

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP-SER ICEB ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT :2NOS

ACS PPLIER:
PROJECT:2 660 M ENNORE TPS LOCATION - SER ICE B ILDING ROOF
45
40
s 35 —
§ 30 i
w [~
T 25
20
15
0 50 100 150 200 250 300 350 400 450
CAPACITY (M3/Hr.)
50
40 —
— —
§ 30 —
g 2
)
10
0
0 50 100 150 200 250 300 350 400 450
CAPACITY (M*/Hr.)
100 T
e\; 80 —— il
(5]
5 60 —
]
& 40
20
0
0 50 100 150 200 250 300 350 400 450
CAPACITY (M*/Hr.)
5
4
g 3
4
52
@ E——
4 ——
1
0
0 50 100 150 200 250 300 350 400 450
CAPACITY (M3/Hr.)
‘Client - Description : CDW Pump,Service Building
Project : - TANGEDCO-ENNORE STPP Model 5625-200X150
CAPACITY 350|M>*/Hr. Pump Input |36.53 KW
HEAD 32|Mtrs NRPS R 2.2 Mtr [spGr |
SOH [ 37|Mtrs Speed 1475 rpm
Efficiency 83.5|% RATING 45 KW/4P
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TECHNICAL DATA SHEET

SALE19084223-40

Rev. 01

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP -ADMIN B ILDING
APPLICATION : CONDENSER ATER S PPL

ACS PPLIER: Q ANTIT :2NOS
PROJECT:2 660 M ENNORE TPS LOCATION - ADMIN B ILDING ROOF
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 85dBAat1 M
25. Vibration Level 75 Microns
26. Bearing No. ( DE/NDE) 63102-C3
27. Bearing Life (Hrs) 20000
28. Bearing Type / Make Antifriction (SKF/FAG)
e o "M 1677w
30. Direction of Rotation CCW from DE
31. Type of coupling Spacer
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C STOMER: TANDGEDCO

CONS LTANT: DESEIN

EPC CONTRACTOR: BHEL

AC S PPLIER: o S
PROJECT : 2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP-ADMINB ILDING
APPLICATION : CONDENSER ATER'S PPL
Q ANTIT :2NOS

LOCATION - ADMIN B ILDING ROOF

32.

Painting Details

i) 2 Layers of Zinc Phosphate epoxy primer,

DFT-75 Microns.

ii) 2 Coat of Chlorinated Rubber paint, Total A
DFT 60-80 microns

iii) Color shade : IS-5 Shade 217 (Sea Green)

Material of Construction

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

34. Impeller Bronze (IS 318 LTB-Il)

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

36. Pump Shaft SS-410 (ASTM A276)

37. Shaft Sleeve SS-316 (ASTM A276)

38. Mechanical Seal Provided, Faces Carbon v/s Si C.
39. Gland CI (IS 210 FG-260)

40. Fasteners MS (1S-1367,Gr-4.6)

41. Base Plate MS Fab (IS 2062)

NOTE:

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

Page 402 of 703



FLOWMORE LIMITED
PERFORMANCE CURVE
C STOMER: TANDGEDCO DOC NO. PE- 0-412-553-A020, RO2

CONS LTANT: DESEIN TAGNO: CD P MP-ADMIN B ILDING
EPC CONTRACTOR: BHEL APPLICATION : CONDENSER ATER S PPL

ACS PPLIER Q ANTIT :2NOS
PROJECT : 2 660 M ENNORE TPS LOCATION - ADMIN B ILDING ROOF
40
35 L
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Client : Description : CDW Pump,Admin Building
Project :-TANGEDCO-ENNORE STPP Model 5625A-125X100
CAPACITY 150 |M?*/Hr. Pump Input [15.61 KW
HEAD 30[Mtrs NRPS R 1.5 Mtr [sp Gr |
SOH I 34.5|Mtrs Speed 1470 rpm
Efficiency 78.5(% RATING 22 KW/4P
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TECHNICAL DATA SHEET

SALE19084223-50

Rev. 01

C STOMER: TANDGEDCO
CONS LTANT: DESEIN
EPC CONTRACTOR: BHEL

DOC NO. PE- 0-412-553-A020, R02
TAGNO:CD P MP-ESP B ILDING
APPLICATION : CONDENSER ATER S PPL

AC S PPLIER: Q ANTIT :2NOS
PROJECT:2 660 M ENNORE TPS LOCATION - ESP B ILDING, AC PLANT ROOM
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.) 25M
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 85dBAat1 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)
30. Direction of Rotation CCW from DE
31. Type of coupling Spacer
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C STOMER: TANDGEDCO

CONS LTANT: DESEIN

EPC CONTRACTOR: BHEL

ACS PPLIER:

PROJECT:2 660 M ENNORE TPS

DOC NO. PE- 0-412-553-A020, RO2
TAGNO:CD P MP-ESP B ILDING
APPLICATION : CONDENSER ATER S PPL
Q ANTIT :2NOS

LOCATION - ESP B ILDING, AC PLANT ROOM

32.

Painting Details

i) 2 Layers of Zinc Phosphate epoxy primer,

DFT-75 Microns.

ii) 2 Coat of Chlorinated Rubber paint, Total A
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-ll)

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

36. Pump Shaft SS-410 (ASTM A276)

37. Shaft Sleeve S$S-316 (ASTM A276)

38. 'V,'e,ch?ni,‘??',,&ia' Provided, Faces Carbon v/s Si C.

39. Gland CI (IS 21 0, IQG-260I) ) '
40. Fasteners MS (1S-1367,Gr-4.6)

41. Base Plate MS Fab (IS 2062)

NOTE:

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

PERFORMANCE CURVE
C STOMER: TANDGEDCO DOC NO. PE- 0-412-553-A020, R02
CONS LTANT: DESEIN TAGNO:CD P MP-ESPB ILDING
EPC CONTRAC™ ™~ — APPLICATION : CONDENSER ATER S PPL
ACS PPLIER: Q ANTIT :2NOS
PROJECT :2 660 M ENNORE TPS LOCATION - ESP B ILDING, AC PLANT ROOM
35
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Client :- Description : CDW Pump,ESP Building
Project : - TANGEDCO-ENNORE STPP Model 5625-65X40
CAPACITY 30[me/Hr. Pump Input | 4.08 KW
HEAD 25[Mtrs NRPS R 2.5 Mtr [spGr |
SOH [ 30| Mtrs Speed 1450 rpm
Efficiency 50(% RATING 5.5 KW/4P
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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

(7 am) | BHARAT HEAVY ELECTRICALS LIMITED VIPIN NAUNI
Bl | PROJECT ENGINEERING MANAGEMENT
Hﬁ[‘ (MECHANICAL AUXILIARY) Reviewed by BHEL and

This approval status shall be interpreted as laid down in the f d 1 d
contract and it shall not relieve the contractor from his O u n I n Or e r'

contractual obligation.

_é;:’R.OVAL CATEGORY AWARED = | Submitted for
| - Approved
S st conmes e TANGEDCO / Fl Approval.
o 1. e o~ 2019.02.06 21:19:11
VIPIN NAUNI | signature: ﬁéﬁ‘— +05'30'
18/12/2018 00 As per BHEL Comments ALAM SALIM SKT
27/11/2018 A 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

PACKAGE

(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

| AIR CONDITIONING SYSTEM

TITLE

TDS OF MOTOR FOR AC SYSTEM
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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
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 22 KW / 4P 30
BUILDING
6 CHILLED WATER PUMP CENTRIFUGAL PUMP- TG BUILDING 30 KW / 4P 39
7 CONDENSER WATER PUMP CENTRIFUGAL PUMP - FOR TG 45 KW / 4P 48
BUILDING & SERVICE BUILDING
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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TITLE SPECIFICATION NO.
MOTOR
DATA SHEET - C VOLUME ne
SECTION D
REV NO.00 DATE
SHEET 1 OF 2
S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin LHPL INDIA
2 Motor type SQIM
3 Type of starting DOL
4 Name of the equipment driven by motor & Quantity IAHU FAN -10000CFM.
5 Maximum Power requirement of driven equipment 7.24kW
6 Rated speed of Driven Equipment 1571
7 Design ambient temperature 50°C
B Design and Performance Data
1 Frame size & type designation 160M
2 Type of duty CONTINUOUS (S1)
3 Rated Voltage 415V
4 Permissible variation for
5 a | Voltage +10%
6 b | Frequency +3 to -5%
7 ¢) | Combined voltage & frequency 10%(ABSOLUTE)
8 Rated output at design ambient temp (by resistance method) 11Kw
9 Synchronous speed & Rated slip 1500 & 0.02
10 Minimum permissible starting voltage 353V (85%)
11 Starting time in sec with mechanism coupled
12 a) At rated voltage 2
13 b) At min starting voltage 3
14 Locked rotor current as percentage of FLC (including IS tolerance) 750%
15 Torque
a) Starting 215%
b) Maximum 280%
16 Permissible temp rise at rated output over ambient temp & method 70°C BY RESISTANCE METHOD
17 Noise level at 1.0 m (dB IAS PER 1.S.-12065
18 Amplitude of vibration IAS PER 1.S.-12075
19 Rated current at rated voltage & frequency in Amp. 20.2 Amp
20 Efficiency & P.F. at rated voltage & frequency 1E3
a) At 100% load 91.4% & 0.83
¢) At 75% load 90.7% & 0.78
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL Page 20R of 358
Page 2 of 61
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TITLE SPECIFICATION NO.
MOTOR
DATA SHEET - C VOLUME ne
SECTION D
REV NO. 00 DATE
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting N.A & 0.4
C. Constructional Features
1 Method of connection of motor driven equipment PULLEY & V BELT.
2 Applicable Standard IS/IEC 60034-1
3 DOP of Enclosure 1.P.-55
4 Method of cooling TEFC
5 Class of insulation IF CLASS TEMP RISE LIMITED
TO CLASS B
6 Main terminal box
a) Type IP:55
b) Power Cable details (Conductor, size, armour/unarmour) 3CX10 SQ mm
¢) Cable Gland & lugs details (Size, type & material) Brass DCCG & refer GAD
d) Permissible Fault level ( kArms & duration in sec) 50KA FOR 0.25 SEC with HRC
Fuse
7 Space heater details (Voltage & watts) INA
8 Flame proof motor details (if applicable)
a) Enclosure INA
b) suitability for hazardous area
i | Zone IN.A.
ii | Group IN.A.
9 No. of Stator winding 6 LEAD
10 Winding connection DELTA
11 Kind of rotor winding SQIM
12 Kind of bearings Roller / Ball @DE & NDE
13 Direction of rotation when viewed from NDE Bidirectional
14 Paint Shade & type RAL 7032 SIEMENS GRAY
15 Net weight of motor 155KG APPROX
16 Outline mounting drawing No (To be enclosed as annexure) IEnclosed
D. Characteristic curves/ drawings
(To be enclosed for motors of rating  1.5KW)
a) Torque speed characteristic ENCLOSED
b) Thermal withstand characteristic ENCLOSED
¢) Current vs time ENCLOSED
d) Speed vs time ENCLOSED
NOTE: 1.ALL PERFORMANCE FIGURES ARE SUBJECT TO IEC 60034-1 TOLERANCES.
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL N R
Page 3 of 61 i
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LAXMI HYDRAULICS PVT LTD. , B-11- MIDC I.lhl]
MKTG Ref No.: D6PP18111 CHINCHOLI , SOLAPUR.

MHOTORS B8 ORIVES

Frriven By Commitonsrnt

SPEED Vs TORQUE & CURRENT CHARACTERISTICS

CUSTOMER : @
W.O. NO.: D6PP1811126 SAP NO: -
kW M POLE : 4 VOLTS : 415 QTY : 1
800 -
700 — Current Speed at —
I 100% Voltage \
]
600 e R e vy 1
— Current Speed at T |
% " 80% Voltage Y
F 500 Ve
u )
L i,
L it
b
L :'
o 400 te
A 1
D h
i
13
T )
O 300 !
R P
Q /\
: ————— T-N at 100% Voltage /
\‘ /
200 —
& — ‘, .
c / A
u - y »
R --n---_----_- - U4 M
L P
R B I e rcaa 14
e T-N at 80% Voltage il el == !
N — —
T | |
Load curve ]
0 | | | | | |
0 10 20 30 40 50 60 70 80 20 100
% SYNCHRONOUS SPEED
SSG 17-12-18
SG 17-12-18
REVISION SIGN SIGN [|DATE
Page 4 of 61
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MKTG Ref No.:

LAXMI HYDRAULICS PVT LTD. , B-

D6PP1807236 11- MIDC CHINCHOLI , SOLAPUR.

MOTG’H?SI ORIVES
2y by Carers i

LOAD Vs EFF., P.F.,

W.O. NO. D6PP1811126 SAP NO: -
kw 11 POLE: 4 VOLTS: 415 QTyY: 1
100 1.00
95
90 — 0.90
85 EFFICIENCY
/
80 0.80
e POWER FACTOR L
>
(&)
i 70 £0.70
%) o
2 :
] 65 ~
2
60 0.60
55
50 0.50
45
40 0.40
35
30 0.30
25
20 0.20
15
10 0.10
5
0 0.00
0 10 20 30 40 50 60 70 80 90 100
% LOAD
2 PREP SSG 17-12-18
1 APPD  |SG 171218
NO REVISION SIGN DATE
Page 5 of 61
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MKTG Ref N D6PP180723 LAXMI HYDRAULICS PVT LTD., B-11- MIDC I.-.Ill]
ero-: CHINCHOLI, SOLAPUR. zoroxsWones
STARTING CURRENT VS STARTING TIME AND THERMAL WITHSTAND TIME.

W.O. NO.: D6PP1811126 SAP NO: -

kW 11 POLE : 4 VOLTS : 415 QTY :

10000
1000 5
AN
AY
'] \-
\ S
N
h) N\
NN
N .
N
~
100 ~ < Ss

% - \\ = \‘s

< ~ <— TWT-COL

2 m ™~ “~s

E & N S~

; EJ-’ ~ = - —

2‘ E \- =9 -‘ﬁ

2" <

w

= TWT-HOT —~— |

10 —
Istg (time) at 80%V
\\
1 — -
—_— AN \‘
Istg (time) at 100%V g \
\\ \\
0.1 \
0 100 200 300 400 500 600 700 800
% FULL LOAD CURRENT
L. R.CURRENT at 100% voltage : 750 % OF FLA THERMAL WITHSTAND TIME(sec):
Starting time at 100% voltage= 1 sec AT100% RATED VOLTAGE (HOT) 10
Starting time at 80% voltage= 2 sec AT100% RATED VOLTAGE (COLD) 22
2 SSG 17-12-18
1 SG 17-12-18
NO| REVISION SIGN SIGN DATE
Page 6 of 61
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TITLE SPECIFICATION NO.
MOTOR
DATA SHEET - C VOLUME ne
SECTION D
REV NO.00 DATE
SHEET 1 OF 2
S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin ILHPL INDIA
2 Motor type SQIM
3 Type of starting IDOL
4 Name of the equipment driven by motor & Quantity AHU FAN-27100 CFM
5 Maximum Power requirement of driven equipment 19.208 kW
6 Rated speed of Driven Equipment 859
7 Design ambient temperature 50°C
B. Design and Performance Data
1 Frame size & type designation 180L
2 Type of duty CONTINUOUS (S1)
3 Rated Voltage 415V
4 Permissible variation for
5 a | Voltage +10%
6 b | Frequency +3 to -5%
7 ¢) | Combined voltage & frequency 10%(ABSOLUTE)
8 Rated output at design ambient temp (by resistance method) 22 Kw
9 Synchronous speed & Rated slip 1500 & 0.021
10 Minimum permissible starting voltage 353V (85%)
11 Starting time in sec with mechanism coupled
12 a) At rated voltage 2
13 b) At min starting voltage 3
14 Locked rotor current as percentage of FLC (including IS tolerance) 750%
15 Torque
a) Starting 215%
b) Maximum 280%
16 Permissible temp rise at rated output over ambient temp & method 70°C BY RESISTANCE METHOD
17 Noise level at 1.0 m (dB IAS PER 1.S.-12065
18 Amplitude of vibration IAS PER 1.S.-12075
19 Rated current at rated voltage & frequency in Amp. 38.7 Amp
20 Efficiency & P.F. at rated voltage & frequency 1E3
a) At 100% load 93.0% & 0.85
c) At 75% load 92.1% & 0.82
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL Page 208 of 358
Page 8 of 61
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TITLE SPECIFICATION NO.
MOTOR
DATA SHEET - C VOLUME ne
SECTION D
REV NO.00 DATE
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting IN.A & 0.45
C. Constructional Features
1 Method of connection of motor driven equipment PULLEY & V BELT
2 Applicable Standard IS/IEC 60034-1
3 DOP of Enclosure 1.P.-55
4 Method of cooling TEFC
5 Class of insulation IF CLASS TEMP RISE LIMITED
TO CLASS B
6 Main terminal box
a) Type IP:55
b) Power Cable details (Conductor, size, armour/unarmour) 3CX25 SQ.mm
c¢) Cable Gland & lugs details (Size, type & material) SUITABLE FOR CABLE SIZE
d) Permissible Fault level ( kArms & duration in sec) S0KA FOR 0.25 SEC with HRC
[Fuse
7 Space heater details (Voltage & watts) INA
8 Flame proof motor details (if applicable)
a) Enclosure INA
b) suitability for hazardous area
i | Zone IN.A.
ii | Group IN.A.
9 No. of Stator winding 6 LEAD
10 Winding connection DELTA
11 Kind of rotor winding SQIM
12 Kind of bearings ROLLER / BALL @DE / NDE
13 Direction of rotation when viewed from NDE IBIDIRECTIONAL
14 Paint Shade & type RAL 7032
15 Net weight of motor 231 KG APPROX
16 Outline mounting drawing No (To be enclosed as annexure) IENCLOSED
D. Characteristic curves/ drawings
(To be enclosed for motors of rating  1.5KW)
a) Torque speed characteristic ENCLOSED
b) Thermal withstand characteristic ENCLOSED
¢) Current vs time ENCLOSED
d) Speed vs time ENCLOSED
NOTE: 1. ALL PERFORMANCE FIGURES ARE SUBJECT TO IEC 60034-1 TOLERANCES.
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL Page 20p of 358

Fdge 9 O0I'ol
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LAXMI HYDRAULICS PVT LTD. , B-11- MIDC

MKTG Ref No.: D6PP18111 CHINCHOLI , SOLAPUR. I},‘%!!;me
SPEED Vs TORQUE & CURRENT CHARACTERISTICS
CUSTOMER : @
W.0. NO.: D6PP1811126 SAP NO: -
kW 22 POLE : 4 VOLTS : 415 QTY : 1
800
700 1 Current Speed at ~
I 100% Voltage N
B \
\
600 e
"""" \
% | Current Speed at S o)
— 80% Voltage R
F 500 — — -
U \‘| .
L v
L i
i
L e
o 400 l}i
A L
D |
T
O 300
R
Q / \ .
ILE’ T-N at 100% Voltage / \\ '
& 200 \
c - 4/ I”_ ‘\\
7 \
u s \
_______ - \
R - i e \
R 100 +——+ e ———T
E T-N at 80% Voltage r
N |
T | |
Load curve ]
0 | | | . | |
0 10 20 30 40 50 60 70 80 90 100
% SYNCHRONOUS SPEED
2 SSG 17-12-18
1 SG 17-12-18
NO REVISION SIGN SIGN [|DATE

Page 10 of 61
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MKTG Ref No.:

D6PP1811126

LAXMI HYDRAULICS PVT LTD. , B-
11- MIDC CHINCHOLI, SOLAPUR.

LOAD Vs EFF., P.F.,

W.O. NO. D6PP1811126 SAP NO: -
KW @ 22 POLE: 4 VOLTS: 415 QTY:
100 1.00
95
90 0.90
EFFICIENCY
85
/
/
80 0.80
POWER FACTOR |
75
>
S
g 70 3:0'70
i L
w 65 .
x
60 0.60
55
50 0.50
45
40 0.40
35
30 0.30
25
20 0.20
15
10 0.10
5
0 0.00
0 10 20 30 40 50 60 70 80 90 100
% LOAD
2 PREP _ |SSG 17-12-18
1 APPD _ |SG 17-12-18
NO REVISION SIGN DATE
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MKTG Ref No.:

D6PP1811 12{

LAXMI' HYDRAULICS PVT LTD. , B-11- MIDC
CHINCHOLI , SOLAPUR.

MHOTORS I DRIVES
FFevamn b Canemii e et

STARTING CURRENT VS STARTING TIME AND THERMAL WITHSTAND TIME

T
.

CUSTOMER : IE-3
W.O. NO. : D6PP1811126 SAP NO: -
kW 22 POLE : 4 VOLTS : 415 QTY: 1
10000
1000 -
AN
AY
'] \-
N\ S
N
Y N\
NS
N\ Sse
N
Y
100 N < S~
2 ) \‘ ) \‘s
5 > S<J__ TWT-COLD
= % | L
Js ~ Yoo
< F= b . -
= ey
¥ ™~
I —
o TWT-HOT ~ |
Istg (time) at 80%V
\\
1 — NG
———————
N\ —
Istg (time) at 100%V \\ \\
\\ \
0.1 \

100

200

300

400 500

% FULL LOAD CURRENT

600

700

800

L. R.CURRENT at 100% voltage : 750 %OFFLA THERMAL WITHSTAND TIME(sec):
Starting time at 100% voltage= 1 sec AT100% RATED VOLTAGE (HOT) 10
Starting time at 80% voltage= 2 sec AT100% RATED VOLTAGE (COLD) 22
TAS T7-12-18
DDG 17-12-18
NO REVISION SIGN SIGN | DATE
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TITLE SPECIFICATION NO.
MOTOR
DATA SHEET - C VOLUME ne
SECTION D
REV NO.00 DATE
SHEET 1 OF 2
S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin ILHPL INDIA
2 Motor type SQIM
3 Type of starting IDOL
4 Name of the equipment driven by motor & Quantity AHU FAN -31700 CFM
5 Maximum Power requirement of driven equipment 22.26kW
6 Rated speed of Driven Equipment 884
7 Design ambient temperature 50°C
B. Design and Performance Data
1 Frame size & type designation 200L
2 Type of duty CONTINUOUS (S1)
3 Rated Voltage 415V
4 Permissible variation for
5 a | Voltage +10%
6 b | Frequency +3 to -5%
7 ¢) | Combined voltage & frequency 10%(ABSOLUTE)
8 Rated output at design ambient temp (by resistance method) 30 Kw
9 Synchronous speed & Rated slip 1500 & 0.023
10 Minimum permissible starting voltage 353V (85%)
11 Starting time in sec with mechanism coupled
12 a) At rated voltage 2
13 b) At min starting voltage 3
14 Locked rotor current as percentage of FLC (including IS tolerance) 750%
15 Torque
a) Starting 235%
b) Maximum 300%
16 Permissible temp rise at rated output over ambient temp & method 70°C BY RESISTANCE METHOD
17 Noise level at 1.0 m (dB IAS PER 1.S.-12065
18 Amplitude of vibration IAS PER 1.S.-12075
19 Rated current at rated voltage & frequency in Amp. 52.5 Amp
20 Efficiency & P.F. at rated voltage & frequency 1E3
a) At 100% load 93.6% & 0.85
¢) At 75% load 92.8% & 0.78
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL Page 20B of 358
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TITLE SPECIFICATION NO.
MOTOR
DATA SHEET - C VOLUME ne
SECTION D
REV NO.00 DATE
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting IN.A & 0.5
C. Constructional Features
1 Method of connection of motor driven equipment PULLEY & V BELT
2 Applicable Standard IS/IEC 60034-1
3 DOP of Enclosure 1.P.-55
4 Method of cooling TEFC
5 Class of insulation IF CLASS TEMP RISE LIMITED
TO CLASS B
6 Main terminal box
a) Type IP:55
b) Power Cable details (Conductor, size, armour/unarmour) 3CX50 SQ.MM, AL, ARMOURED
C) Cable Gland & hlgS details (SiZG, type & material) SUITABLE FOR ABOVE CABLE SIZE
d) Permissible Fault level ( kArms & duration in sec) 50KA FOR 0.25 SEC with HRC
Fuse
7 Space heater details (Voltage & watts) 240V-50W
8 Flame proof motor details (if applicable)
a) Enclosure INA
b) suitability for hazardous area
i | Zone IN.A.
ii | Group IN.A.
9 No. of Stator winding 6 LEAD
10 Winding connection IDELTA
11 Kind of rotor winding SQIM
12| Kind of bearings ROLLER / BALL @BE / NDE
13 Direction of rotation when viewed from NDE BIDIRECTIONAL
14 Paint Shade & type RAL 7032
15 Net weight of motor 275 KG
16 Outline mounting drawing No (To be enclosed as annexure) ENCLOSED
D. Characteristic curves/ drawings
(To be enclosed for motors of rating  1.5KW)
a) Torque speed characteristic ENCLOSED
b) Thermal withstand characteristic ENCLOSED
¢) Current vs time ENCLOSED
d) Speed vs time ENCLOSED
NOTE: 1. ALL PERFORMANCE FIGURES ARE SUBJECT TO IEC 60034-1 TOLERANCES.
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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LAXMI HYDRAULICS PVT LTD. , B-11- MIDC I.lhl]
MKTG Ref No.: D6PP18111 CHINCHOLI , SOLAPUR. s

Frriven By Commitonsrnt

SPEED Vs TORQUE & CURRENT CHARACTERISTICS

CUSTOMER : <:::::>
W.0. NO.: D6PP1811126 SAP NO: -
kW 30 POLE : 4 VOLTS : 415 QTY : 1
800 |
700 + " Current Speed at IR N
| 100% Voltage ‘la
\
e \
S I M SN ] 1
o | CurrentSpeedat | | | | T .
| 80% Voltage T~
F \\ .
g 500 \“ i
L \
L L
L it
o 400 :
5 i
D i
[
T :
O 300 A\
R /\:
Q B / \
v ————— T-Nat 100% Voltage / :
g 20 — AR
/’ \E
(o3 - l’ 1} ;
u Dt e X P R ”
R ---------- - - - _ _—,
R 100 . T-Nat80% Voltage b !
E g
N |
T | |
Load curve
0 | | | . ! !
0 10 20 30 40 50 60 70 80 90 100

% SYNCHRONOUS SPEED

SSG 17-12-18

SG 17-12-18

REVISION SIGN SIGN |DATE
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MKTG Ref No.: D6PP1811126

LAXMI HYDRAULICS PVT LTD. , B-
11- MIDC CHINCHOLI, SOLAPUR.

HOTORS I OFRIVES

Lriven By Commiirmant

LOAD Vs EFF., P.F.,

CUSTOMER : @
W.O. NO. D6PP1811126 SAP NO: -
KW : 30 POLE: 4 VOLTS : 415 QTY:
100 1.00
95
90 EFFICIENCY 0.90
85
80 0.80
POWER FACTOR /
75
>
(&)
E 70 =s0.70
o n
9 i
h 65 n
2
60 0.60
55
50 0.50
45
40 0.40
35
30 0.30
25
20 0.20
15
10 0.10
5
0 0.00
0 10 20 30 40 50 60 70 80 90 100
% LOAD
2 PREP _ [S55G 17-12-18
1 APPD _ |SG 17-12-18
NO REVISION SIGN DATE
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LAXMI' HYDRAULICS PVT LTD., B-11- MIDC
MKTG Ref No.: DGPP181112(i Ly

CHINCHOLI , SOLAPUR. S T
STARTING CURRENT VS STARTING TIME AND THERMAL WITHSTAND TIME.

CUSTOMER . |IE-3
W.O. NO. : D6PP1811126 SAP NO: -
kW : 30 POLE : 4 VOLTS : 415 QTY: 1
10000
\
1000 \
‘\
\ “\
\ S
AN [~
\
AN S~
N N
N ~
N TSel
100 SS I
= N T TWT-COLD
< S F S
| \‘ \;‘
29 N =L
= K ~ Cmo
; w —_— C -
~_
['4 ~ —
z -
10
TWT-HOT ~———
Istg (time) at 80%V
~_
AN
I — \\ =
—— Istg (time) at 100%V Y Y
— . AN
AN N\
\\
\\ \
0.1 \
0 100 200 300 400 500 600 700 800
% FULL LOAD CURRENT

L. R.CURRENT at 100% voltage : 750 %OFFLA THERMAL WITHSTAND TIME(sec):
Starting time at 100% voltage= 2 sec AT100% RATED VOLTAGE (HOT) 12
Starting time at 80% voltage= 3 sec AT100% RATED VOLTAGE (COLD) 27

SSG 17-12-18

SG 17-12-18

NO| REVISION SIGN SIGN DATE
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TDS OF MOTOR FOR PUMPS
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CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER : TANGEDCO Project: 2X660

MW ENNORE TPS

MOTOR DATA SHEET (BHEL)

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 |Pull out Torque at rated Voltage 275
Starting time at 80% 100% for fans motors and 90%
26 .
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
4 Successive hot|2 for load gd2=motor gd2
42 |Noise level As Per 1S:12065
43 |Vibration level As per 1S: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 62087Z-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 second

Page 21 of 61
PaBegr38 of 703




CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER : TANGENCO

Project: 2X660 MW ENNORE TPS

MOTOR DATA SHEET (BHEL)

SrNo |Particulars VALUE ) )
60 |Cable lugs and Glands furnished CableGla d &L g S iablef Cable ie
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|--
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:

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
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THERMAL WITHSTAND TIME CURVE
——COLD =----HOT [#At75%V A At80%V ® At100%V m At110% V
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=
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=
o
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T
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1
0 100 200 300 400 500 600 700
STARTING CURRENT (% FLC)
Curves are asymptotic to Y axis.
N
CUSTOMER |TANGENCO RATED O/P kW  [5.5
P.O.NO NO OF POLES 4
IND.NO: NMCI811287/300 FRAME NG132S
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2 X 660 MW ENNORE TPS
NAME DATE [TITLE
DRN PLP 6-Dec-18
CHD PLP 6-Doc18 THERMAL WITHSTAND TIME CURVE
APPROVED RGV | 6-Dec-18 SC8/16/600

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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360

SPEED VS TORQUE

320

280

240

200
¢]
o
)
A 160
<
o)
-
3
=120
[T
B
80
-
-
40 “"/\
-
- T PUMP/FAN
_— _— e o -
0 U T
0 10 20 30 40 50 60 70 80 90 100
% SYNCHRONOUS SPEED
— = AT 110% V — AT 100% V -===AT80%V  ------- AT 75% V — —load T-N
\
CUSTOMER [TANGENCO RATEDO/P kW |55
P.O.NO NO OF POLES 4
IND.NO: NMCI811287/300 FRAME NG132S
CLIENT: TANGENCO TAG NO. 0
PROJECT:  [2 X 660 MW ENNORE TPS
NAME | DATE [TITLE
DRN PLP | 6-Dec-18
o) 5ip T 6Decis SUPERIMPOSED TORQUE SPEED CURVE
APPROVED RGV | 6-Dec-18 SC225/600

b

CG Power and Indu

LT Motors Division
Ahmednagar

strial Solutions Limited
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EFFICIENCY (%)

100

LOAD Vs EFFICIENCY

90
80
70 +
60
50
40 +
30
20
10 +
0

87.4 89.6 89.6

NO LOAD

1/4 LOAD

1/2 LOAD 3/4 LOAD FULL LOAD
LOAD

POWER
FACTOR

-

LOAD Vs POWER-FACTOR

0.9
0.8 -
0.7
0.6
0.5
0.4
0.3
0.2
0.1 +

0.78

0

NO LOAD

1/4 LOAD

1/2 LOAD 3/4 LOAD FULL LOAD
LOAD

AN

CUSTOMER.

TANGENCO

RATED O/P kW 5.5

P.O.NO

NO OF POLES 4

IND.NO:

NMCI811287/300

FRAME NG132S

CLIENT:

TANGENCO

TAG NO. 0

PROJECT:

2 X 660 MW ENNORE TPS

NAME

DATE

TITLE

DRN

PLP

6-Dec-18

CHD

PLP

6-Dec-18

RGV

6-Dec-18

LOAD Vs EFFICIENCY & POWER FACTOR CURVE
SC89.60/0.78

APPROVED

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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( SPEED Vs CURRENT
700
600
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o
T 400
&
o 300
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n
200
100
0
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% SYNCHRONOUS SPEED
L — -AT110%V ——AT100%V ===-AT80%V ------- AT 75% V )
4 N\
TIME Vs CURRENT
700
600
500
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T 400
2
(@]
Q 300
n
200
100
0 T T T !
0 50 100 150 200 250
%STARTING TIME
L — =AT110%V ——AT 100%V ===-AT 80%V ------ AT 75%V J
CUSTOMER _|TANGENCO RATED O/P kW |55
P.O.NO NO OF POLES 4
IND.NO: NMCI811287/300 FRAME NG132S
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2 X 660 MW ENNORE TPS
NAME | DATE |TITLE
DRN PLP | 6-Dec-18
CHD PLP 6-Dec-18 CURRENT SPEED & CURRENT TIME CURVE
APPROVED RGV 6-Dec-18 SC1450/100

G

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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NEGATIVE SEQUENCE CHARACTERISTICS

1750

1500
1250 | \
n
8 1000 \\
(23
1]
=
|: \
[a]
: \
= 750
(/)]
2 \
= \\
500 \\
\\
T
SN
250 |
—~\
0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
% UNBALANCE CURRENT
CUSTOMER _|TANGENCO RATEDOP KW |55
P.O.NO NO OF POLES |4
IND.NO: NMCI811287/300 FRAME NG132S
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2 X 660 MW ENNORE TPS
NAME | DATE [TITLE
DRN PLP | 6Dec 18
hD ST 6 Decg NEGATIVE SEQUENCE CHARACTERISTICS
APPROVED | RGV | 6Dec18
o CG Power and Industrial Solutions Limited
'j—- ] LT Motors Division
Ahmednagar
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DIMENSION DRAWING OF 3 PH SQUIRREL CAGE TEFC FOOT
MOUNTED TB ON RHS (FROM DE) INDUCTION MOTOR

PROJ.

DO NOT SCALE

PLEASE ASK, IF IN DOUBT

_AD (MAY)
A . L5 S AL
| Q
R R !F L.
: =i =(3=F
= iy &) § i \-.\ — 101 r | i
o L AA Laa | | CABLE ENTRY _|BA | I BA_|
= | M _exs REEBORC  |pios| @uf | @05 |
rua 8 BB ‘
4-HOLES (#K)
EARTHING TERMINAL OF M6
ERAME FOOT FIXING OVER ALL MOTOR Wt |y jus
Al B|Bl|C H TOL AA | AB | BA [ BB | KTOL AD | AC L HD | HA (k)
NG132S 216 | 140 89 132.0/131.7 47 255 68 182 | 12.0/12.5 190 275 460 315 12 78 80
D END SHAFT EXTENSION AND KEY
D TOL E | eD F TOL GD TOL G Y
38.018/38.002 | 80 | 70 | 10.00/9.964 80/7.9 |33.0/328 | Mi2x28
NOTES 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 1S:1231/IEC60072
CUSTOMER TANGENCO RATED O/P kW (5.5
P.O. NO. NO OF POLES |4
IND. NO. NMCI811287/300 FRAME NG132S MOUNTING B3
CLIENT TANGENCO TAG NO.
PROJECT 2X660 MW ENNORE TPS
NAME DATE REMARKS TITLE
DRN SBK 6-Dec-18
CHD SBK 6-Dec-18 Proceed with new stator. DIMENSIONAL DRAWING
APPROVED SSN 6-Dec-18
- . - DRG NO
CG Power and Industrial Solutions Limited
LT Motors Division NMCI811287/300-4
Ahmednagar
Page 28 of 61 REV
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117
MS EARTH
[TERMINAL
8
= o0
- =
\caBLE
ENTRY
TERMINAL BOX
_/COVER
7 /GA.i.KE__T
w
U
| R 7724
\TERMINAL
BOX
CREEPAGE = 25 MATERIAL OF T/BOX
CLEARNCE = 11 CAST IRON
ACCESSORIES SPACE HEATER THERMISTOR RTD
APPLICABLE NA NA NA
CABLE SIZE (ENTRY) NA NA NA
MAIN CABLE SIZE [1 * 3C,10-MM? CABLE ENTRY M25X1.5P 1-No.
CUSTOMER TANGENCO RATED O/P kW |55
PO No NO OF POLES 4
INDENT / ENQ No [NMCI811287/300 FRAME NG132S
CLIENT TANGENCO
Tag No.
PROJECT 2X660 MW ENNORE TPS
NAME DATE  |ALL DIVENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED
DRAWN BY AMR | 06-12-2018 [TITLE :
CHECKED BY SBK 06-12-2018
APPROVED BY SRB 06122018 TERMINAL BOX ARRANGEMENT
. CG Power and Industrial Solutions Limited EA9103R1
“ LT Motors Division
- Ahmednagar DRG No :
61906101




CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER : TANGENCO

Project::22X660 MW ENNORE TPS

MOTOR DATA SHEET (BHEL)

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) 4
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 Torque at rated voltage 200
25 [Pull out Torque at rated Voltage 250

100% for mill motors : sec

Starting time at 80% 100% for fans motors and 90%

With Load [0.239296405416235 / 0.179106230640637

Without Load|less than 2 seconds.

29 |Safe Stall time at 110% rated voltage

HOT Condition|8

COLD Condition

—_

7

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

4 Successive hot|2 for load gd2=motor gd2

42 |Noise level

As Per 1S:12065

43 |Vibration level

As per 1S: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 6310-22/6210-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

Current|50 kA

Time|[0.25 second
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CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER :TANGENCO

Project: 2X660 MW ENNORE TPS

MOTOR DATA SHEET (BHEL)

SrNo [Particulars VALUE
60 |Cable lugs and Glands furnished Cable Gla d &L g S iablef Cable ie
61 |Type and Range/size of cable 1 * 3C,50-MM?
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:

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
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THERMAL WITHSTAND TIME CURVE
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CUSTOMER |[TANGENCO RATED O/P kW 22
P.O.NO NO OF POLES 4
IND.NO: NMCI811286/100 FRAME ND180L
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2X660 MW ENNORE TPS
NAME DATE [TITLE
DRN PLP 6-Dec-18
CHD PLP 6-Doc18 THERMAL WITHSTAND TIME CURVE
APPROVED RGV | 6-Dec-18 SC10/20/700

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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SPEED VS TORQUE
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CUSTOMER |TANGENCO RATED O/P kW 22
P.0.NO NO OF POLES 4
IND.NO: NMCI811286/100 FRAME ND180L
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2X660 MW ENNORE TPS
NAME DATE [TITLE
DRN PLP 6-Dec-18
CHD PLP 6-Dec-18 SUPERIMPOSED TORQUE SPEED CURVE
APPROVED RGV 6-Dec-18 SC200/700

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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CUSTOMER

TANGENCO

RATED O/P_ kW 22

P.O.NO

NO OF POLES 4

IND.NO:

NMCI811286/100

FRAME ND180L

CLIENT:

TANGENCO

TAG NO. 0

PROJECT:

2 X 660 MW ENNORE TPS

NAME

DATE

TITLE

DRN

PLP

6-Dec-18

CHD

PLP

6-Dec-18

APPROVED

RGV

6-Dec-18

LOAD Vs EFFICIENCY & POWER FACTOR CURVE
S$C93.00/0.81

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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NEGATIVE SEQUENCE CHARACTERISTICS
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CUSTOMER |[TANGENCO RATED OP kW _ |22
P.O.NO NO OF POLES |4
IND.NO: NMCI811286/100 FRAME ND180L
CLIENT: TANGENCO TAG NO. 0
PROJECT. |2 X 660 MW ENNORE TPS
NAME | DATE [TITLE
DRN PLP | 6Dec 18
hD ST 6 Decg NEGATIVE SEQUENCE CHARACTERISTICS
APPROVED | RGV | 6Dec18
o CG Power and Industrial Solutions Limited
'j—- ] LT Motors Division
Ahmednagar
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DIMENSION DRAWING OF 3 PH SQUIRREL CAGE TEFC FOOT
MOUNTED TB ON RHS (FROM DE) INDUCTION MOTOR

PROJECTION

©=

DO NOT SCALE

PLEASE ASK. IF IN DOUBT

AUX TERM BOX FOR SPACE

CABLE ENTRY
(REF T/BOX DRG
L +10 Al

AC
|_HEATER AS APPLICABLE
LR p
. / ]
| ==
ED
e \
\ — %
I HI = = g =
."* —
A .
@) m
-~ o [
N b I S —)
S u : oo | o ped Lhl
i © 21 gms
- a1 £0.5
~ B8
8 HOLES #(K) - =
ERAME FOOT FIXING OVER ALL MOTOR W |y fus
Al B|Bl|C H TOL AA | AB | BA [ BB | KTOL AD | AC L HD | HA (k)
ND180L 279 | 241 | 279 | 121 180.0/179.5 84 348 | 114 | 323 | 15.0/15.5 | 365 352 715 418 22 184 100
D END SHAFT EXTENSION AND KEY
D TOL E | ED F TOL GD TOL G Y
48.018 / 48.002 110 80 14.00/ 13.957 9.0/8.9 42.5/42.3 M16X32
NOTES 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 1S:1231/IEC60072
CUSTOMER TANGENCO RATED O/P kW (22
P.O. NO. NO OF POLES |4
IND. NO. NMCI811286/100 FRAME ND180L MOUNTING B3
CLIENT TANGENCO TAG NO.
PROJECT 2 X 660 MW ENNORE TPS
NAME DATE REMARKS TITLE
DRN SBK 6-Dec-18
CHD SBK 6-Dec-18 DIMENSIONAL DRAWING
APPROVED SSN 6-Dec-18
DRG NO

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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COVER
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MATERIAL OF T/BOX

CAST IRON _

ACCESSORIES SPACE HEATER THERMISTOR RTD
APPLICABLE NA NA NA
CABLE SIZE (ENTRY) NA NA NA
MAIN CABLE SIZE |1 * 3C,50-MM? CABLE ENTRY M40X1.5P 1-No.
CUSTOMER WILO Mather And Platt Pumps P Ltd. RATED O/P kW 22
PO No NO OF POLES 4
INDENT / ENQ No [NMCI811286/100 FRAME ND180L
CLIENT TANGENCO

Tag No.
PROJECT 2 X 660 MW ENNORE TPS

NAME DATE ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED

DRAWN BY AMR 06-12-2018 |TITLE :
CHECKED BY SBK 06-12-2018
ASPROVED BY SR T 06155015 TERMINAL BOX ARRANGEMENT

% CG Power and Industrial Solutions Limited
© LT Motors Division
" Ahmednagar

EA9102R1

DRG No :
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CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER: TANGENCO

MOTOR DATA SHEET (BHEL)

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 |Pull out Torque at rated Voltage 275
Starting time at 80% 100% for fans motors and 90%
26 .
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
4 Successive hot|2 for load gd2=motor gd2
42 [Noise level As Per 1S:12065
43 |Vibration level As per 1S: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 6312-22/6212-2Z
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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CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER : TANGENCO

Project: 2X660 MW ENNORE TPS

MOTOR DATA SHEET (BHEL)

SrNo |Particulars VALUE
60 [Cable lugs and Glands furnished Cable Gla d &L g S iablef Cable ie
61 |Type and Range/size of cable 1 * 3C,25-MM?
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|--
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:

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
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N
CUSTOMER |[TANGENCO RATED O/P kW 30
P.O.NO NO OF POLES 4
IND.NO: NMCI811287/100 FRAME ND200L
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2 X 660 MW ENNORE TPS
NAME DATE [TITLE
DRN PLP 6-Dec-18
CHD PLP 6-Doc18 THERMAL WITHSTAND TIME CURVE
APPROVED RGV | 6-Dec-18 SC12/24/700

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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CUSTOMER |TANGENCO RATED O/P kW |30
P.O.NO - NO OF POLES 4
IND.NO: NMCI811287/100 FRAME ND200L
CLIENT: TANGENCO TAG NO. 0
PROJECT: |2 X 660 MW ENNORE TPS
NAME | DATE [TITLE
DRN PLP | 6-Dec-18
o) 5ip T 6Decis SUPERIMPOSED TORQUE SPEED CURVE
APPROVED RGV | 6-Dec-18 SC225/700
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CG Power and Industrial Solutions Limited

LT Motors Division

Ahmednagar
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CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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NEGATIVE SEQUENCE CHARACTERISTICS
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CUSTOMER |[TANGENCO RATED O/P kW _ |30
P.O.NO NO OF POLES |4
IND.NO: NMCI811287/100 FRAME ND200L
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2 X 660 MW ENNORE TPS
NAME | DATE [TITLE
DRN PLP | 6Dec 18
hD ST 6 Decg NEGATIVE SEQUENCE CHARACTERISTICS
APPROVED | RGV | 6Dec18
o CG Power and Industrial Solutions Limited
'j—- ] LT Motors Division
Ahmednagar
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DIMENSION DRAWING OF 3 PH SQUIRREL CAGE TEFC FOOT

MOUNTED TB ON RHS (FROM DE) INDUCTION MOTOR

PROJECTION

©=

DO NOT SCALE

PLEASE ASK. IF IN DOUBT

CABLE ENTRY
(REF T/BOX DRG
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8 HOLES #(K) - =
ERAME FOOT FIXING OVER ALL MOTOR W |y fus
Al B|Bl|C H TOL AA | AB | BA [ BB | KTOL AD | AC L HD | HA (k)
ND200L 318 | 267 | 305 | 133 200.0/199.5 66 381 | 115 | 356 | 19.0/19.5 | 325 428 775 480 25 252 100
D END SHAFT EXTENSION AND KEY
D TOL E | ED F TOL GD TOL G Y
55.030/55.011 | 110 | 80 | 16.00/15.957 | 10.0/9.9 | 49.0/48.8 | M20X40
NOTES 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 1S:1231/IEC60072
CUSTOMER TANGENCO RATED O/P kW (30
P.O. NO. NO OF POLES |4
IND. NO. NMCI811287/100 FRAME ND200L MOUNTING B3
CLIENT TANGENCO
PROJECT 2 X 660 MW ENNORE TPS
NAME DATE REMARKS TITLE
DRN SBK 6-Dec-18
CHD SBK 6-Dec-18 DIMENSIONAL DRAWING
APPROVED SSN 6-Dec-18
DRG NO

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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AUX. BOX FOR

SP HEATER
< ) capLe
M8 EARTHING WENTRY
TERMINAL
i
i
CABLE
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w w
N 2
1
1
Jia 211 K
. 230 N
TERMINAL BOX
> o ,I COVER
GASKET
Ip]
&)
1
CREEPAGE = 25 TERMINAL MATERIAL OF T/BOX
CLEARNCE = 12 BOX CAST IRON
ACCESSORIES SPACE HEATER THERMISTOR RTD
APPLICABLE YES NA NA
CABLE SIZE (ENTRY) | 1X2CX1.5mmz (M20X1.5P 1No) NA NA
MAIN CABLE SIZE [1 * 3C,25-MM? CABLE ENTRY M25X1.5P 1-No.
CUSTOMER TANGENCO RATED O/P kW [30
PO No NO OF POLES 4
INDENT / ENQ No [NMCI811287/100 FRAME ND200L
CLIENT TANGENCO
Tag No.
PROJECT 2 X 660 MW ENNORE TPS
NAME DATE  |ALL DIVENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED
DRAWN BY AMR 06-12-2018 [TITLE :
CHECKED BY SBK 06-12-2018
APPROVED BY SRB 06122018 TERMINAL BOX ARRANGEMENT

"% CG Power and Industrial Solutions Limited

¥ LT Motors Division
Ahmednagar

SEA9102R1

DRG No :
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CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER : TANGENCCO

MOTOR DATA SHEET (BHEL)

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 |Starting Torque at rated voltage 250
25 |Pull out Torque at rated Voltage 300
Starting time at 80% 100% for fans motors and 90%
26 .
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 1S:12065
43 |Vibration level As per I1S: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 6313-22/6213-2Z
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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CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar

CUSTOMER : TANGENCO

Project: 2X660 MW ENNORE TPS

MOTOR DATA SHEET (BHEL)

SrNo |Particulars VALUE
60 |Cable lugs and Glands furnished CableGlad &L g S iablef Cable ie
61 |Type and Range/size of cable 1 * 3C,95-MM?
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|--
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:

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
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THERMAL WITHSTAND TIME CURVE
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N
CUSTOMER |[TANGENCO RATED O/P kW 45
P.O.NO NO OF POLES 4
IND.NO: NMCI811287/200 FRAME ND225M
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2 X 660 MW ENNORE TPS
NAME DATE [TITLE
DRN PLP 6-Dec-18
CHD PLP 6-Doc18 THERMAL WITHSTAND TIME CURVE
APPROVED RGV | 6-Dec-18 SC12/24/700

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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SPEED VS TORQUE
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CUSTOMER |TANGENCO RATED O/P kW 45
P.0.NO NO OF POLES 4
IND.NO: NMCI811287/200 FRAME ND225M
CLIENT: TANGENCO TAG NO. 0
PROJECT: 2 X 660 MW ENNORE TPS
NAME DATE |[TITLE
DRN PLP 6-Dec-18
CHD PLP 6-Dec-18 SUPERIMPOSED TORQUE SPEED CURVE
APPROVED RGV 6-Dec-18 SC250/700

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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EFFICIENCY (%)

LOAD Vs EFFICIENCY
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CUSTOMER

TANGENCO

RATED O/P kW

45

P.O.NO

NO OF POLES

4

IND.NO:

NMCI811287/200

FRAME

ND225M

CLIENT:

TANGENCO

PROJECT:

2 X 660 MW ENNORE TPS

TAG NO.

0

NAME

DATE

TITLE

DRN

PLP

6-Dec-18

CHD

PLP

6-Dec-18

APPROVED

RGV

6-Dec-18

LOAD Vs EFFICIENCY & POWER FACTOR CURVE

SC94.20/0.83

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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CUSTOMER

TANGENCO

RATED O/P kW

45

P.O.NO

NO OF POLES

4

IND.NO:

NMCI811287/200

FRAME

ND225M

CLIENT:

TANGENCO

PROJECT:

2 X 660 MW ENNORE TPS

TAG NO.

0

NAME

DATE

TITLE

DRN

PLP

6-Dec-18

CHD

PLP

6-Dec-18

APPROVED

RGV

6-Dec-18

CURRENT SPEED & CURRENT TIME CURVE

SC1475/100

G

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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NEGATIVE SEQUENCE CHARACTERISTICS
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CUSTOMER |[TANGENCO RATED O/P kW _ [45
P.O.NO NO OF POLES |4
IND.NO: NMCI811287/200 FRAME ND225M
CLIENT: TANGENCO TAG NO. 0
PROJECT: |2 X 660 MW ENNORE TPS
NAME | DATE |TITLE
DRN PLP | 6Dec 18
hD ST 6 Decg NEGATIVE SEQUENCE CHARACTERISTICS
APPROVED | RGV | 6Dec-18
o CG Power and Industrial Solutions Limited
'j—- ] LT Motors Division
Ahmednagar
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DIMENSION DRAWING OF 3 PH SQUIRREL CAGE TEFC
FOOT MOUNTED TB ON RHS (FROM DE) INDUCTION MOTOR

DO NOT SCALE | PLEASE ASK, IF IN DOUBT
AUX TERM BOX
—  FOR SPACE HEATER
AC AS APPLICABLE
| AD (MAX.)
L, 4
\ g2 T mn.m
\ ® @ = a = )
v (7 lﬁ[ M ] &
AW 55 = \ d
%) e L® i
- RN\ ¥ A l—
) & - R = |
A . V4
1'\§.] S :: 'é,‘-. z
AN
EARTHING TERMINAL OF M8,/ — AR —-IIL 0.
A £0.5 )
AB
8—HOLES (K
ERAME FOOT FIXING OVER ALL MOTORWE | s
Al B|Bl|C H TOL AA | AB [ BA| BB | KTOL AD | AC L HD | HA (k)
ND225M | 356 | 286 | 311 | 149 225.0/224.5 70 | 425 | 102 | 375 | 19.0/19.5 | 395 470 850 534 25 357 110
D END SHAFT EXTENSION AND KEY
D TOL E | ED F TOL GD TOL G Y
60.030/60.011 140 | 110 18.00/17.957 11.0/10.9 | 53.0/52.8 M20X40
NOTES 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 1S:1231/IEC60072
CUSTOMER TANGENCO RATED O/P kW (45
P.O. NO. NO OF POLES |4
IND. NO. NMCI811287/200 FRAME ND225M MOUNTING B3
CLIENT TANGENCO TAG NO.
PROJECT 2 X 660 MW ENNORE TPS
NAME DATE REMARKS TITLE
DRN SBK 6-Dec-18
CHD SBK 6-Dec-18 DIMENSIONAL DRAWING
APPROVED SSN 6-Dec-18
. . . s DRG NO
CG Power and Industrial Solutions Limited
LT Motors Division NMCI811287/200-4
Ahmednagar
Page 55 of 61 REV 0
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AUX. BOX FOR
JEP HEATER
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TERMIMAL BO
JOOVER
.’f i
Fd
1 1 T T Ty CASKE SPREADER
g ‘ [ -
5 i =z A
Lo 1.4
4 0 -
L T —
EO
REE £

ACCESSORIES

SPACE HEATER

MATERIAL OF T/BOX

THERMISTOR RTD
APPLICABLE YES NA NA
CABLE SIZE (ENTRY) [1X2CX1.5mm? (M20X1.5P 1No) NA NA
MAIN CABLE SIZE |1 * 3C,95-MM2 CABLE ENTRY M40X1.5P 1-No.
CUSTOMER WILO Mather And Platt Pumps P Ltd. RATED O/P kW 45
PO No l NO OF POLES 4
INDENT / ENQ No [NMCI811287/200 FRAME ND225M
CLIENT TANGENCO
Tag No.
PROJECT 2 X660 MW ENNORE TPS
NAME DATE ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED
DRAWN BY AMR 06-12-2018 [TITLE :
CHECKED BY SBK 06-12-2018
A OPROVED BY SRE T ot 22015 TERMINAL BOX ARRANGEMENT
% CG Power and Industrial Solutions Limited SEA9256R2
¥ LT Motors Division
Ahmednagar DRG No :
61911106
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TDS OF MOTOR FOR COOLING TOWER
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ABB Motors and Technical Data Sheet A\ ED D
Generators
Project 2X660 MW ENNORE TPS Location: COOLING TOWER FAN ' ‘ l. l'
TG BLDG, ADMIN & SERVICE BLDG.
Department/Author Customer name TANGEDCO 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 Py 7.5 kW
6 |Service factor 1
7 |Type of duty S1100%
8 |Rated voltage Uy 415 VD +10, -10 %
9 |Rated frequency fy 50 Hz +5,-5%
10 |Rated speed ny 972 r/min
11 |Rated current Iy 15.7 A
12 |Starting current I/ly 6.5
13 [Nominal torque Ty 74 Nm
14 |Locked rotor torque Tg/Ty 2.1
15 [Maximum torque T.,/Ty 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 |lInsulation 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 1C411
26 |Bearing DE/NDE 6209-2Z/C3 - 6209-22/C3
27 |Sound pressure level (LP dB(A) 1m) 70 dB(A) at no-load
28 [Moment of inertia J = ¥4 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
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12 h9

Motor Dimension Print
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Motor Type : Document N° :

3GZH500016-207

Description :

Motor IE3 flange mounted IM3001 =&
Unit: ABB, LV Motors, India Issued by : Replaces :
Date : 2018-01-09 Approved by : Replaced by :

ABB India Ltd.

Customer Reference :

ABB
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26 |Bearing DE/NDE

6206-2Z/C3 - 6205-2Z/C3

ABB Motors and Technical Data Sheet A\ ED D
Generators
Project 2X660 MW ENNORE TPS Location: COOLING TOWER FAN ' ‘ l. l'
FOR ESP BUILDING
Department/Author Customer name TANGEDCO 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 Py 2.2 kW
6 |[Service factor 1
7 |Type of duty S1100%
8 |Rated voltage Uy 415 VD +10, -10 %
9 |Rated frequency fy 50 Hz +5,-5%
10 [Rated speed ny 1450 r/min
11 |Rated current Iy 4.6 A
12 |Starting current I/ly 6.8
13 [Nominal torque Ty 14.5 Nm
14 |Locked rotor torque Tg/Ty 3.1
15 [Maximum torque T.,/Ty 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 |lInsulation 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 1C411

Page 472 of 703

27 |Sound pressure level (LP dB(A) 1m) 70 dB(A) at no-load
28 [Moment of inertia J = ¥4 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
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A Hole size changed from Dia.14.5 to Dia.15mm 19/12/2017 AKK DKS [ SA
Rev | Change Date Prep. Rev. Appr.
Motor Type : Document N° :
Motor Dimension Print | y2pax 100Lk 2-8P 3GZH500010-2
Description :
Motor IE3 flange mounted IM3001 =&

unit: ~ ABB, LV Motors, India Issuedby:  DKS Replaces :

Date: 2015-10-16 Approved by : SA Replaced by :

ABB India Ltd.

Customer Reference :

ABB
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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

VIPIN NAUNI

e aeeme e | Document s prepared
B {71 o fo .
H as per specification
This approval status shall be interpreted as laid down in the

(MECHANICAL AUXILIARY)
contract and it shall not relieve the contractor from his d H f d 1 d
contractual obligation. a n I S O u n I n O r e r-

APPROVAL CATEGORY AWARED = |

Ef\{:l :::Sr?y::with Comments as Noted Smeitted for

CAT I - Rferene braving customer approval.

Name: ,_,’.

VIPIN NAUNI | e, 2017.12.0512:27:12

+05'30"
23/11/2017 00 Revised as per BHEL comments Vikas Rajvir PC
06/11/2017 B Revised as per BHEL comments Vikas Rajvir PC
17/08/2017 A First Submission Vikas Rajvir 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-I1, NEW DELHI
EPC CONTRACTOR

BHARAT HEAVY ELECTRICALS LTD
PS-PEM, PPEI-BUILDING,
SECTOR-16A, PLOT NO. 25, NOIDA-201301

PACKAGE

AIR CONDITIONING SYSTEM

TITLE

TDS of Insulation material (Duct Insulation, duct lining, Pipe Insulation)
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TECHNICAL DATA SHEET FOR THERMAL INSULATION ACCOUSTIC

S.NO. | DESCRIPTION SPECIFICATION

A. DUCT INSULATION
1 Item Fiber Glass Wool
2 Application Duct Thermal Insulation For AC Duct
3 MAKE AS PER APPROVED VENDOR LIST

=
4 Product (Indicative) & %
5 Chemical Name Resin bonded Foil Faced Fiber Glass Wool
6 Thermal Conductivity in W/MK at 50°C(K Value) 0.033 W/MK
7 Density 48 Kg/m®
8 Thickness 50 mm
9 Shapes Zl:lt\)/ or Roll Form for indoor ducts/Rigid Board for exposed duct
10 Facing 26G Aluminium Cladding
B. DUCT ACOUSTIC, AHU ROOM ACOUSTIC AND PAC
— ROOM ACCOUSTIC
1 Item Fiber Glass Wool
2 Application Duct Acoustic for AC Duct and PAC/AHU Room Acoustic
3 MAKE AS PER APPROVED VENDOR LIST

=
4 Product Image 1 %
: s

5 Chemical Name Resin bonded Plain Fiber Glass Wool
6 Thermal Conductivity in W/MK at 50°C(K Value) 0.033 W/MK
7 | Density 48 Kg/m’®
8 Thickness 25 MM
9 Accoustic Area First 6.00 meter of duct and wall adjacent to AC Area
10 Perforation 26 Gauge Al Sheet with 30% Perforation
11 Shapes Slab/Roll Form
12 Facing Al perforated sheet
C. Chilled Water Pipe, Valves and Pump
1 Item Expanded Polystyrene (EPS) TF Quality
2 Applicable Standard 1S:4671-1984
3 Application w::::tlii?]r; :t]ZuCp:\I/\\// E:){UR;;urn Chilled Water Pipe, Valves in Chilled
4 Product Image(indicative)
5 | MAKE AS PER APPROVED VENDOR LIST
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6 Chemical Name Rigid Expanded Polystyrene

7 Temperature -1502Cto 802 C

8 Thermal Conductivity mW/cm °C at (102)C 0.32 at 10°C

9 Density 32 Kg/m3

10 Shapes Pipe Section/Slab

11 Facing Al Cladding, 26 Gauge for indoor and outdoor both
12 Thickness 50mm

D. AHU & Chiller Drain Pipe Insulation

1 Item Expanded Polystyrene (EPS) TF Quality
2 Applicable Standard 1S:4671-1984

3 Application AHU Drain Water Insulation

4 MAKE AS PER APPROVED VENDOR LIST

A

5 Product Image(indicative) )

6 Chemical Name Rigid Expanded Polystyrene

7 Temperature -1502C to 802 C

8 Thermal Conductivity mW/cm °C at (102)C 0.37 at 10°C

9 Density 16 Kg/m®

10 Shapes Pipe Section

11 Facing Al Cladding, 26 Gauge

12 Thickness 25 MM

E Refrigerant Pipe Insulation for Split AC

1 Item Nitrile Rubber Insulation

2 Application Liquid & Gas Pipe Insulation

3 MAKE AS PER APPROVED VENDOR LIST
4 Product Image(indicative)

5 Chemical Name Closedcell Nitrile Rubber Class-0
6 Thermal Conductivity W/MK at (02)C 0.035

7 Shapes Pipe Section/Slab

8 Facing Nitrile Rubber Plain

9 THICKNESS OF INSULATION
9.1 Liquid Line of Condensing Units 13 mm thick
9.2 Gas line of Condensing Units 13 mm thick

F Refrigerant Pipe Insulation for Condensing Units

1 Item Nitrile Rubber Insulation

2 Application Liquid & Gas Pipe Insulation

3 MAKE AS PER APPROVED VENDOR LIST
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4 Product Image(indicative)
5 Chemical Name Closedcell Nitrile Rubber Class-0
6 Thermal Conductivity W/MK at (02)C 0.035
7 Shapes Pipe Section/Slab
8 Facing Nitrile Rubber Plain
9 THICKNESS OF INSULATION
9.1 Liquid Line of Condensing Units 19 mm thick
9.2 Gas line of Condensing Units 25 mm thick
G Drain Pipe Insulation for Split AC
1 Item Nitrile Rubber Insulation
2 Application Liquid & Gas Pipe Insulation
3 MAKE AS PER APPROVED VENDOR LIST
4 Product Image(indicative)
5 Chemical Name Closedcell Nitrile Rubber Class-0
6 Thermal Conductivity W/MK at (02)C 0.035
7 Shapes Pipe Section/Slab
8 Facing Nitrile Rubber Plain
9 Thickness of Insulation 13 mm thick
H. Expansion Tank
1 Item Expanded Polystyrene (EPS) TF Quality
2 Applicable Standard 1S:4671-1984
3 Application Expansion Tank
4 Product Image(indicative) y ¥ 1 %
5 MAKE AS PER APPROVED VENDOR LIST
6 Chemical Name Rigid Expanded Polystyrene
7 Temperature -1502Cto 802 C
8 Thermal Conductivity mW/cm °C at (102)C 0.32 at 10°C
9 Density 16 Kg/m3
10 Shapes Slab
11 Facing Covered with 12.5mm thick sand cement plaster
12 Thickness 50mm
Note: 1. Insulation of Split AC indoor and Packaged AC will be as per manufacturer standard (if any).

. CHW pipe insulation shall be finished with 26G Aluminium cladding instead of sand cement plaster for both indoor and

outdoor, since Al cladding is aesthetically and technically better.
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GEZa | oo e wneemenr | VIPIN NAUNI

i e poviced as per TANGEDCO /
et e e remme | DESEIN Comments.
APPROVAL CATEGORY AARED < Reviewed by BHEL and

B% 1 Aporoved with Comments as Noted found in order. Submitted
%ﬁiw *eterenés rawing ’ for customer approval.
VPINNAUNL | see = 12019.10.09 18:04:22 +05'30"

09/10/2019 01 As per BHEL Comments OWAIS NAYAB SKT
10/05/2019 00 As per BHEL Comments OWAIS NAYAB SKT
19/12/2018 B As per BHEL Comments ALAM SALIM SKT
13/11/2018 A 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-I1, NEW DELHI
DESEIN
EPC CONTRACTOR

o U 5 Ut

affe

BHARAT HEAVY ELECTRICALS LTD
PS-PEM, PPEI-BUILDING,
SFCTOR-1AA. PIOT NO. 25 NOIDA-201301

STATUS CONTRACT DOC. NO: PE-V0-412-553-A024 Rev: 01
PACKAGE AIR CONDITIONING SYSTEM
TITLE TDS & GAD of Fresh Air Fans
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TECHNICAL DATA SHEET FOR AXIAL FRESH AIR FANS

Sr. No. |Description Unit Particulars
1 Manufacturer Nicotra
2 Model No. ADTA-400
3 Type of Fan Axial fan -Supply
i CFM 3000
4 |Capacity M3/Sec 1.42
5 Static pressure mmWG 30
6 Total pressure mmwWG 35
7 No. of Blades Nos. 5
8 Blade Angle Deg. As per OEM Standard
9 Location Areawise AtEL. 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
Selection curves enclosed
18 (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: 1079/1S: 2062/1S:513
c) Casing thickness 3 mm
d) Shaft Motor Shaft (EN-8)
21 Painting Epoxy Paint with DFT 150 Microns
22 Inspection & Testing As per Certificate of Conformance

PROJECT: 2X660 MW ENNORE TPS

CUSTOMER / CONSULTANT: TANGEDCO / DESEIN

EPC CONTRACTOR: BHEL

PACKAGE SUPPLIER: ROOTS COOLING SYSTEM
PACKAGE: AIR CONDITIONING SYSTEM
DOCUMENT NO: PE- V0-412-553-A024
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PROJECT: 2X660 MW ENNORE TPS
CUSTOMER / CONSULTANT: TANGEDCO / DESEIN
EPC CONTRACTOR: BHEL

PACKAGE SUPPLIER:

PACKAGE: AIR CONDITIONING SYSTEM
DOCUMENT NO: PE- V0-412-553-A024

FRESH AIR FAN SCHEDULE

S.No. Location Fan Capacity (CFM) Quantity

1 POWER HOUSE BUILDING(AC-01)

1.1 AHU Room, EL. 24.0 m LVL 3000 02.00 No. [2W]
1.2 AHU Room, EL. 8.50 m LVL 500 02.00 No. [2W]
2 SERVICE BUILDING(AC-04)

2.1 PAC Room, EL. 00.0 m LVL Zone-1 900 02.00 No. [2W]
2.2 PAC Room, EL. 00.0 m LVL Zone-2 400 02.00 No. [2W]
2.3 PAC Room, EL. 04.25 m LVL Zone-1 600 02.00 No. [2W]
2.4 PAC Room, EL. 04.25 m LVL Zone-2 500 02.00 No. [2W]
2.5 PAC Room, EL. 08.5 m LVL Zone-1 600 02.00 No. [2W]
2.6 PAC Room, EL. 08.5 m LVL Zone-2 600 02.00 No. [2W]
2.7 PAC Room, EL. 12.75 m LVL Zone-1 600 02.00 No. [2W]
2.8 PAC Room, EL. 12.75 m LVL Zone-2 700 02.00 No. [2W]
2.9 PAC Room, EL. 17.0 m LVL Zone-1 700 02.00 No. [2W]
2.1 PAC Room, EL. 17.0 m LVL Zone-2 650 02.00 No. [2W]
3 ADMIN BUILDING(AC-05)

3.1 PAC Room -1, EL. 00.0 m LVL Zone-1 500 02.00 No. [2W]
3.2 PAC Room - 2, EL. 00.0 m LVL Zone-2 850 02.00 No. [2W]
3.3 PAC Room -3, EL. 4.5 m LVL Zone-1 900 02.00 No. [2W]
3.4 PAC Room -4, EL. 4.5 m LVL Zone-2 900 02.00 No. [2W]
4 ESP-1 BUILDING(AC-02)

4.1 AHU Room 250 02.00 No. [2W]
5 ESP-2 BUILDING(AC-03)

5.1 AHU Room 250 02.00 No. [2W]
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NICOTRA|Gebhardt

CIRCULAR
IN-LINE FANS

Designed For Optimum Efficiency and Low Noise

Inline centrifugal duct fan is a straight through radial fan. Itis compact, with a high capacity and very easy to install. The
fan can cope with high pressure and long duct runs, whilst still operating at an acceptable sound level.

The fan speed can be controlled by voltage or frequency variation regulators. Several fans can be connected to the
same controller provided the total nominal current of the fans does not exceed the rating of controller.

The Circular Inline fans are moisture resistant and are approved for installing in humid or damp environments. The
fans are rated IP44 when installed in a duct system. They must not be used for transporting grinding dust, soot or
similar air borne particles. The casing is manufactured from pre-galvanized steel. Automatic thermo-contacts open if
the temperature within the motor windings becomes excessive. Fan is equipped with CE certified external rotor single
phase asynchronous motor.
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Circular Inline Fan - Technical Data

100 125 150 160 200 250 315 315
243 243 333 333 333 333 401 401
194 195 222 222 217 203 230 230
B3 == 27 28 28 25 27 25 25
B s 45 45 45 45 45 45 45

Speed 'Rpm’ 2370 2260 2370 2567 2488 2284 2300 2277

Sound Pressure Level 'db (A)’ 46 47 47 49 52 51 53 53

Current 'A’ 0.26 0.3 0.43 0.6 0.65 0.8 1.1 1.35
60 65 95 125 145 170 230 300

Net Weight 'Kg." 3.2 3.2 46 46 5.7 5.7 7 7

*Power Supply 220V - 240V, 1- @, 50 Hz A. C.

*Motors have 1P-44 Enciosure with class F insulation.

* Weighted Sound pressure level in dB (A) is at a distance of 3 meters.
*Noise data given is at lab test condition.

CF-100B & CF-125B CE-150B CF-160B
400 400
400
~
I
I
- 3004 500 — - 30 ~
o N 1258 E a, —
200 & = 20
200
100 1008 ~l 10
™~ 100
50 100 150 200 250 300 100 200 300 400 500 600 700 800
h 100 200 300 400 500 600 700 Qmeh)
Q(m?/h) Q(me/h)
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E 501 60 |
a, w _ T
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10 1 =
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NICOTRA|Gebhardt

NICOTRA INDIA PRIVATE LIMITED
An ISO 9001 : 2008 Certified Company
Works : Plot No 28F & 29, Sector-31, Kasna, Greater NOIDA - 201 308 U.P. (India) Mob : +91 9818657131, 9818382440
Sales Office : A-10, Sector-59, Noida - 201 301 Tel. : +91 120 2580553/4/5/6, Fax : +91 120 2580557

E-mail : sales@nicotraindia.com, info@nicotraindia.com
Website : www.nicotra-gebhardt.com

Mumbai : Tel. : +91 22 65702056, 57 Fax : +91 22 28547314 N
Bangalore : Tel. : +91 80 25727830, 31 Fax : +91 80 25727833 el 5. T s
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NICOTRA|Gebhardt

fan|tastic solutions

CDIF

Direct Drive CABINET FANS




Static Pressure (Pa)

Features

Cabinet manufactured in 20 Guage galvanised steel complete with inlet and outlet spigots.

Mounting brackets and access panel fitted as standard.

Electronic speed regulator is available in CDIF-12 Model only.

Multispeed motor is available for speed control in CDIF-09 & CDIF-10 model instead of electronic speed regulator.

High efficiency forward curved DIDW impeller with galvanised steel scroll.

Squirrel cage induction motors with sealed for life bearing suitable for single phase electrical supply.

Double skin models are available having 20 guage Gl outer skin with 25 mm glasswool wrapped in

tissuepaper and covered with 20 guage perforated Gl sheet from inside.

Technical Data

Dimensions

500

400

300

200

100

0

NICOTRA|Gebhardt

NICOTRA INDIA PRIVATE LIMITED

0

Flow rate [m*/h]

An ISO 9001 : 2000 Certified Company

Flow rate [m’h]
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Model Poles Power Hz CL. Voltage Max.
P w Amp.
CDIF-09/09DS 4 370 50 220/240 3.5
CDIF-10/10DS 4 504 50 220/240 3.2
CDIF-12/12DS 6 736 50 B 220/240 7.5
Note : DS means double skin
H—[ﬂr »‘32[‘ “32%
D
] - J_l U_
. Ne——
<= 2| <m o
_
A
Approx.
Model A B (03 D E F G L P Q kg
CDIF-09/09DS | 670 | 520 | 520 | 298 | 262 160 28 50 420 | 550 30
CDIF-10/10DS | 740 | 570 | 570 331 289 179 28 50 470 | 620 33
CDIF-12/12DS | 870 | 650 | 650 | 395 341 214 28
T 7] 600 NENESEERREEN -
1 /09D IF-10/10DS CDIE12/12DS’
% 300 §
g 200 \\ -(‘%
\ 2]
'! \‘
\
|
|
500 1000 1500 2000 2500 3000 3500 ’ ] 1000 2000 3000 4000 5000

Head Office : Plot No 28F & 29, Sector-31, Kasna,
Greater NOIDA - 201 308 U.P. (India)
Tel : +91 120 4783400 Fax : +91 120 4203401
E-mail : sales@nicotraindia.com | info@nicotraindia.com
Website : www.nicotra-gebhardt.com
Mumbai : Tel. : +91 22 65702056, 57 Fax : +91 22 28547314

Bangalore : Tel. : +91 80 25727830, 31 Fax : +91 80 25727833
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Nicotra India Pvt. Ltd
GreaterNoida

India

201308

Technical Data

NICOTRA Gebhardt

Operating Conditions
QOutlet Velocity

Fan Total Efficiency
Tip Speed
Absorbed Power
Peak Power

In duct dBW[63-8k Hz]
Sound Pressure dBA

Hub
Std Bore Range

Description Axial Impeller Only
Impeller Reference ADTA 400
Diameter 400 mm

Speed 2800 rpm

Blades 5-ALl

Volume 3000 cfm

Static Pressure 35.00 mmwg
Dynamic Pressure 7.54 mmwg

1.200 kg/m® @ Sea Level (20°C)
11.21 m/s

56 %
58.65 m/s
1.07 kW
1.15 kW

92 91 92 90 87 84 77 64
81 @ 3 dia

110
95-19 mm

Power (kW)

1.20+
1.00—
0.80—
0.60—
0.40—
0.20+

0.00 T T T
0 2000 4000 6000
Q - Volume Flow (cfm)

Static Pressure (mmwg)

40.04

30.0—

20.04

10.0—

0.0

i {EE S.E
0 2000 4000 6000
Q - Volume Flow (cfm)

PROJECT: 2X660 MW ENNORE TPS
CUSTOMER: TANGEDCO

CONSULTANT: DESEIN

EPC CONTRACTOR: BHEL

PACKAGE SUPPLIER: ROOTS COOLING SYSTEM
PACKAGE: AIR CONDITIONING SYSTEM
DOCUMENT NO: PE- V0-412-553-A024

Page 489 of 703




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.

EicFdai

BHARAT HEAVY ELECTRICALS LIMITED VIPIN NAUNI

PROJECT ENGINEERING MANAGEMENT

(MECHANICAL AUXILIARY) Reviewed by BH EL and

This approval status shall be interpreted as laid down in the fo u n d i n Ord er' S u b m itted

contract and it shall not relieve the contractor from his

APPROVAL CATLGORY AWARED = | for TANGEDCO / Desein
@'Irl - Approved )

CAT 1l - Approved with Comments as Noted Approva I .

CAT Il - Not Approved 201 9 02 06 1 3 57 30

CAT IV - Reference Drawing . .

Name: 70, ° ° * *

VIPIN NAUNT | st +05'30'

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

STATUS CONTRACT

DOC. NO: PE-V0-412-553-A025 Rev: 00

PACKAGE

AIR CONDITIONING SYSTEM
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~~— PROJECT: 2X660 MW ENNORE TPS Doc. NO.: PE-V0-412-553-A025
g DATASHEET OF NON CHEMICAL TYPE Page 1 of 1 | 04/12/2018 | Rev-00
S0E T (e SCALE PREVENTOR
S. DESCRIPTION
No.
1 MAKE SCALEOFF | SCALEOFF | SCALEOFF | SCALEOFF
2 Location Power Service Admin ESP Control
House Building Building 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.) 1000 1000 1000 1000
MM
9 Diameter of unit MM 200 200 150 80
10 Design Pressure Kg/Cm2(g) 6 6 6 6
11 Test Pressure Kg/Cm2(qg) 10 10 10 10
12 Max. Working Pressure Kg/Cm2(g) 4 4 4 4
13 Designed for total hardness as 1000 1000 1000 1000
CaCo3, PPM
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 0.15 0.15 0.15 0.15
(Kg/Cm2)
REVIEWED

By VIPIN NAUNI at 10:46 am, Dec 05, 2018
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SCALE-OFF .

NON CHEMICAL ONLINE WATER SCALE PREVENTERS

' Water Management Through PhyS|cs Not Chemistry

|

WELDON ENGINEERS (INDIA)

Manufacturer of POLO make FRP Cooling Towers & Non-Chemical On Line Scale Preventers
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SCALE-OFF
TYPICAL APPLICATIONS:

Below are some examples of systems treated by Scale-off:

Heat Exchangers General Cooling Circuits
Injection Molding Machines Cooling Towers

Air Conditioning Systems Mixing Valves

Vacuum Pumps Sea Water Cooling Circuits
Condensers Refrigeration Systems

Water Heaters

Before Scale-off

HVAC Plant After Scale-off

A Revolution In Scale Solution "Scaleoff”
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INSTALLATION EXAMPLES

Bleed

16"Q

1
| T |
> Cooling tower
YY VY VY
—1—@ Make-up water ¢
3
10"0
Pump
C Condenser }_-_@ﬂ'ﬁ
ScaleOff A
A 102 e
Pump ¥

Condenser
( ) - @ 10"Q@

ScaleOff

Installation at NBCC AC Plant, New Delhi

A Revolution In Scale Solution "Scaleoff™
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INSTALLATION EXAMPLES CONTINUED

Hot water / low pressure steam for heating

Condensate / Hot water / low
feed-water pressure steam
tank
| 4
Scale-off ’
Boiler /
)\ Pump v

&

T ——

Heating / Hot water

Reverse Osmosis / Ultra filtration

RO/MF/UF Membrane Pump

Filtered

Water

discharge

A Revolution In Scale Solution "Scaleoff”
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Selection Guidance:

Peak and average flow rates should be considered when selecting the correct Scale Off for a system.

Once the flow has been determined the "Product Selection Guidance Chart" shown below will provide assistance in selecting the
diameter suited to the application.

The goal is to determine and select the minimum diameter unit that can be used without incurring unacceptable pressure losses
at peak demand periods.

Product Selection Guidance Chart:

Diameter

Optimum Flow

12 2221-3800
|
5 Optimum Flow
10 1482 - 2200
8"

Optimum Flow
927 -1481

Optimum Flow
483 - 926

0 100 200 300 400 500 600 700 800 9S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300

Attual maximum water flow according to system pressure.

—/
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Selection Table

Model No. Length Diameter Flowrange
WS-1A 12" 1" 50 — 80 LPM
WS-2B 24 18" 120 — 200 LPM
WS-3C 24" 2 200 - 310 LPM
WS-4D 36" 2.5 310 — 440 LPM
WS-5E 36" 3" 440 - 750 LPM
WS-6F 36" 4" 750 — 1800 LPM
WS-7G 36 5" 1800 — 2400 LPM
WS-8H 36" 6" 2400 - 4200 LPM
Ws-9l 36 8" 4200 — 7000 LPM
WS-10J 36" 10” 7000 — 10000 LPM
WS-11K 36" 12" 10000 — 14000 LPM
WS-12L 36 14" 14000 — 19000 LPM
WS-13M 36" 16" 19000 — 25000 LPM
WS-14N 36 18" 25000 — 32000 LPM
WS-150 36 20 32000 — 40000 LPM
WS-16P 36" zor 40000 — 48000 LPM
WS-17Q 36 24 48000 — 57000 LPM
WS-18R 36" 26" 57000 — 67000 LPM
WS-19S 36 28" 67000 — 78000 LPM
WS-20T 36 30 78000 — 89000 LPM

LARGER SIZES AVAILABLE ON REQUEST

A Revolution In Scale Solution "Scaleoff"
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Pressure Drop Graphs
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A Revolution In Scale Solution "Scaleoff™
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Technical Specifications of “SCALEOFE”

*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.

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

eIt 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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THE FUNCTIONING OF SCALEOFF!

Metal Cells

Core

Cross Section of SCALEOFF,

ﬁ =

Pipe FRONT VIEW

As water passes through SCALEOFF, the whole core inside gets negatively charged, since water itself acts as
an electrolyte within the equipment. This negatively charged core attracts H+ from water, which are the lightest
ions. The relationship between pH of water and H+ is expressed by the formula pHe <1/H+. Thus
with the H+ becoming less and less, pH value of water increases, thereby precipitating hardness causing
Calcium and Magnesium salts.

There could be a doubt in mind regarding formation of scales within SCALEOFFitself and that the equipment
itself might get chocked after sometime. However, this is not the case since the shape of core is trapezoidal,
which creates turbulence in the water, and the scale particles being very small, the flow of water carries away
these colloidal particles with itand the equipment remains completely clean forever.

As with any other equipment, SCALEOFFtoo has its optimal operating range, within which it performs best.
Ideally, the pH value of water should not exceed 8.0 in recirculation and the minimum flow rate as is applicable for

various pipe sizes should be strictly maintained. Minimum and Maximum flow rates corresponding to various pipe
sizes.

A Revolution In Scale Solution "Scaleoff”
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POWER PLANT

SCALE OFF can be very gainfully installed in condensing type thermal power plants. Typically,a1000
MW power plant would require approximately 98000 M° of water per day, much of which is wasted
resulting in higher operating costs for the plant. SCALE OFF offers a huge saving potential by way of:

+ Saving this precious water.

* Improving the Plant Load Factor (PLF) by optimizing condenser vacuum thus resulting in higher
» power generation with better efficiency.

* Reducing the plant down time required for condenser cleaning.

As one might expect, with millions of liters of circulating (cooling) water flowing through the condenser tubes,
anything that is contained within the water and flowing through the tubes, can ultimately end up either on the
condenser tube-sheet or within the tube itself. Tube side fouling for surface condensers is caused mainly due
to SCALING, which are crystalline forms of Calcium and Magnesium salts.

Depending on the extent of this fouling, the impact can be quite severe on the condenser's ability to condense
exhaust steam coming from the turbine. As fouling builds up within the tubing, an insulating effect is created
and the heat transfer characteristics of the tubes are diminished requiring the turbine to be slowed to a point
where the condenser can handle the exhaust steam produced. Typically, this can be quite costly to power
plants in the form of reduced output, increased fuel consumption and increased CO, emissions. This "de-
rating" of the turbine to accommodate the condenser's fouled or blocked tubing is an indication that the plant
needs to clean the tubing in order to regain the turbine's rated capacity.

EFFECT OF EXHAUST PRESSURE/ VACUUM IN POWER PLANT:

Higher exhaust pressure i.e. lower vacuum, increases the steam consumption in the turbine, keeping
all other operating parameters constant. Exhaust pressure lower than that specified, will reduce the steam
consumption and improve the turbine efficiency. Similarly exhaust vacuum lower than that specified, will
lower the turbine efficiency and increase the steam consumption.

Figures below represent the effects of exhaust vacuum on steam consumption and turbine efficiency
respectively, keeping all other factors constant for the condensing type turbine.

100 2@ 34.8
/4»/ *
8 ;
og 98 2 34.2
= 97 - 3
§. o /0/ s 33.9
2 e 2 336 >
g8 9 @ L
£ i 2 333
5 94 3 2
2 P = 33
A 93 K3 e
9 |-LZ 32.7 S
0.93 0.92 0.91 0.90 0.89 0.88 0.87 0.86 0.85 0.84 0.83 0.93 0.92 091 0.90 0.89 0.88 0.87 0.86 0.85 0.84 0.83
Exhaust vacuum, Kg/cm® Exhaust vacuum, Kg/cm®
1. Effect of exhaust vacuum on steam 2. Effect of exhaust vacuum on turbine
consumption in condensing type turbine efficiency in condensing type turbine

These figures also indicate that an improvement in exhaust vacuum by 0.014 Kg/cm , reduces the steam
consumption in the turbine by about 1.1% and improves in turbine efficiency significantly from 0.24% to 0.4%.

Uik ]
s (efe)

RELIANCE
Power

Our Installation :

& many more......
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AIR CONDITIONING PLANT

Total elimination of hard water Scale in the cooling system of Refrigeration plant by
installation of our SCALE OFF Equipment.

4N

/N

CONDENSER

SCALEQFF

CONDENSER

¢
1 =)
b=

P2 SCALEQFF L :ﬂ
@ O=—=0 ||| conoerser
P3 SCALEOFF -

Our Equipment SCALE OFF has been established in the market to give the following savings in
Refrigeration plant/ cooling tower operation.

» Zero Scale in condensers.

* Optimum Head Pressure maintained in Refrigeration plant.

SCALE OFF Equipment is an online equipment which is fitted just before water cooled condensers/ Heat
Exchangers.

A brief description given below, will easily establish the benefits that can be achieved
by installing SCALE OFF:

Anti-scaling chemicals are not required in cooling water.

Descaling of heat exchangers is not required.

No Softening plantis required.

No shutdown of plant is required for cleaning of condenser/ heat exchanger’s tubes, In conventional water
treatment system shut down of plant is required frequently to clean the tubes Chemically / Mechanically, as
the case may be.

Cost of manpower, Chemicals and Loss of production for a large number of days due to shutdown is saved
every year.

Due to repeated cleaning of the hard scales in tubes with rod & acid, the tube surface becomes weak and
prone to leakages. Any leak in condenser/cooler causes shutdown of plant and adds cost of replacing
tubes.

Head pressure in Refrigeration plant remains maintained which gives Considerable savings of electricity.
Due to scale free system, optimum approach is maintained thus plant runs at optimum
efficiency.

Our Installation :
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An 1SO : 9001-2008
Certified Co.

WELDON ENGINEERS (INDIA)

Manufacturer of POLO make FRP Cooling Towers & Non-Chemical On Line Scale Preventers

WZ-409-0/B, 1% Floor, Plot No.12, Janak Park, Hari Nagar, New Delhi-110 064 INDIA
& 011-25120124, 47323831 X info@weldonwatercooling.com, weldonengg@gmail.com
Website : www.weldonwatercooling.com
Works at : Nangloi-Najafgarh Road, Delhi-110041
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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

(FFeTEa) | BHARAT HEAVY ELECTRICALS LIMITED
PROJECT ENGINEERING MANAGEMENT
ajfr

(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 = |

T | - Approved . .
CAT il - Approved with Comments as Noted N o

CAT Il - Not Approved
CAT IV - Reference Drawing

Name:

e 2= +05'30"

VIPIN NAUNI
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-Il, NEW DELHI
EPC CONTRACTOR

BHARAT HEAVY ELECTRICALS LTD
PS-PEM, PPEI-BUILDING,
SECTOR-16A, PLOT NO. 25, NOIDA-201301

PACKAGE

AIR CONDITIONING SYSTEM

TITLE

TDS & GAD of water cooled Packaged Ac unit

P 1 9
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DATE 11/5/2018 | TECHNICAL DATA SHEET - SCROLL PACKAGE UNITS WATER COOLED (R-22)- NEW LOOK PAC
Sr No Parameter Unit Value Value
1 UNIT Indoor unit model number ACDPUWSC170DNP ACDPUWSC220DNP
2 Power Supply ( to IDU) Ph-V-Hz 3 Ph-415V - 50 Hz - 4 wire(R,Y,B,N) 3 Ph-415V - 50 Hz - 4 wire(R,Y,B,N)
3 Unit Nominal Cooling Capacity Btu/Hr 204000 264000
4 TR 17 22
Actual Capacity at Site Conditions (32 C condensing R 153 20
5 water temp)
6 Unit Rated Power Input KW 17.244 23.280
PERFORMANCE Actual Ppwer Consumption at Site Conditions (32 C KW 17,530 23.230
condensing water temp)
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 Compressor 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 Indoor Fan Motor 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 Indoor Coil 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
Blower Indoor Unit
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 Indoor Unit Dimensions 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| Water Cooled Condenser |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 11/4" BSP 11/4" BSP
51 Water flow Rate LPM 232 (Total) 290 (Total)
52 Type TEV TEV
53 . . Make Emerson/Danfoss/Sporlan/Equivalent Emerson/Danfoss/Sporlan/Equivalent
Expansion Device
54 Model mm AAES8/as per manufacturer AAE11/As pe rmanufacturer
55 Qty mm 2 2
56 Refrigerant Type R-22 R-22
57 REFRIGERANT Refrigerant Quantity g 9000 (each) 10000 (each)
58 Liquid Line Size mm 15.8 15.8
59 Refrigerant Piping Suction Line Size mm 28.5 28.5
60 Discharge Line mm 19 19
61 Incomer Electrical Cable Size Aluminium Armoured 3.5C x 25 Sgmm 3.5C x 25 Sgmm
(Recommended)
62 Make Airtech / Equivalent Airtech / Equivalent
63 Length mm 1229 1796
64 Height mm 916 916
65 Thickness mm 6 6
66 Filter 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.

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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A TATA Product VOLTAS

Also available

Microprocessor-controlled
~Packaged & Ductable Split Units
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- -
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THE VOLTAS INTELLISYS RANGE

The Voltas INTELLISYS range of Packaged and Ductable Split Units are designed to be the most
INTELLIGENT and COMPACT systems, to cater to your total cooling requirements. Applications include
offices, banks, departmental stores, entertainment centers, multiplexes, restaurants, fast food centers,
residences, computer rooms, telephone exchanges, hospitals, auditoriums, conference halls, theatres,
factories, control rooms, etc. Packaged & Ductable Split Units are available in both Air-cooled and
Water-cooled options.

POWERFUL FEATURES

MULTIPLEXES AUDITORIUMS

Page 4 of 9
Page 514 of 703

CONTROL ROOMS




VOLTAS

—= MICROPROCESSOR-BASED LCD CONTROLLER FOR DUCTABLE UNITS

The microprocessor controller installed on all the units, offers you the
following benefits:

Auto Start mode D
For automatic start, after a
power failure. (User can
enable and disable Large LCD screen

according to the Blue/White backlit LCD for
requirement) easy readability.

BMS Compatibility
Control & Monitor AC with
Computer-based systems
on RS485.

% e 4 modes of {@

Temperature sensor Opataﬁon

For precise control within Sk
Cool, Dry, Fan and Energy Save.
+/-0.5deg C : 2/ =

Motor protection device
For protection from
. phase reversal, single ﬂ
phasing, over-load and
phase Imbalances. ™= =

On fOff timer
As a standard feature
for setting the start and
stop time in a day.

Special Energy Save Mode
Fan speed selection available to run unit efficiently.
Low, Medium, High, Auto. Auto switch-off of the condenser
fans along with compressor
Anti-recycle timer Self-Diagnosis
For starting the function

compressor after a set Constant monitoring of
delay, to enhance its life. errors with alarms.

0

PACKAGED UNITS

Self-Diagnosis function, Auto-start mode, Energy saving, Motor protection device, Anti-recycle timer, Inbuilt
temperature sensor and Programmable controller as mentioned above, but with LED display.

FOOD COURTS FACTORIES

Page 5 of 9
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MONITORING AT YOUR FINGER TIPS -

« The Voltas Supervisory Control and Data Acquisition System (VSCADA)

enables link-up of all the packaged and / or ductable split units in a

The VSCADA System

building, to a Personal Computer.

(Optiona” ¢ This enables Operation and Monitoring of each unit from the PC.
» Remote Monitoring from anywhere on the globe is also possible through
a modem link-up.
[

PACKAGED UNIT

VOLTAS

AWATA Aot

1

o TS

SPLIT UNIT

FOR REMOTE MONITORING

SYSTEM CONTROLLER

PC

N

DEPARTMENTAL STORES

SHOPPING MALLS

Page 6 of 9
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TECHNICAL DATA - PACKAGED UNITS =

SCROLL COMPRESSOR UNITS - R22 / R407C

WATER-COOLED UNIT
Model (R22) ACDPUWSCS5 ACDPUWSC875D ACDPUWSC110 - ACDPUWSCI70CD  ACDPUWSC220CD
Model (R407c) ACDPUWSC55R407 | ACDPUWSC875DR407 ACDPUWSC110R407 - ACDPUWSCI?OCDR407§ACDPUWSC220CDR407
No of Compressors 1 1 2 - 2 | 2
Net weight (kg) 290 320 430 e 540 ‘ 660
No. of Condenser 1 1 2 - 2 l 2
Condenser Water (In/Out) 1-1/4"BSP 1-1/4"BSP 1-1/4"BSPx2 - 1-1/4"BSPx2 | 1-1/4"BSPx2
Water Flow Rate/Cond. {LPM) 73 113 73 - 113 | 146
AIR-COOLED UNIT
Model (R22) ACDPUASCS5 ACDPUASC875D ACDPUASC110 ACDPUASC165CD ACDPUASC170CD | ACDPUASC220CD
Model (R407C) ACDPUASCS5R407 ACDPUASCB75DR407 = ACDPUASC110R407 | ACDPUASC165CDR407 | ACDPUASC170CDR407 | ACDPUASC220CDRA07
No of Compressors 1 1 2 3 2 | 2
Net weight (kg 180 194 267 1 320 ' 449
Airflow (CMH) 3740 5780 7480 11220 11560 | 14960
Evaporator fan — Centrifugal Forward Curved, Double Inlet Double Width —
Power Supply 415V + 3PH « 50Hz (4 Wire, AC Supply)
Length (mm) 900 900 120 1490 1490 ' 2040
Depth (mm) 660 660 740 745 745 | 745
Height (mm) 1850 1850 1750 179 179 ‘ 179
AIR-COOLED CONDENSER
Model ACDC60 ACDCo0 ACDCE0 ACDC60 ACDC90 ACDC120
Power Supply 230V -1PH - 50Hz (2 Wire, AC Supply)
No. of Condenser 1 | 1 2 | 3 | ) | 2
Condenser fan Axial
No.of FanjCondenser 1 1 1 1 1 | 2
Length/Condenser (mm) 950 1200 950 950 1200 ' 1550
Depth/Condenser (mm) 450 450 450 450 450 | 575
Height/Condenser (mm) 960 960 960 960 960 960
Net welght/Condenser kg 8 8 % 8 I
NOTES:

1) Product design and innovation are a continuous process in VOLTAS and hence the above specifications are subject to change without notice.

2) The nominal capacities mentioned are at the rating conditions of Indoor Temperature: 27 deg C DBT /19 deg C WBT, and Outdoor Temperature: 35 deg C DBT
for Air-cooled units & cooling water inlet temperature of 32 deg C for Water-cooled units.

3) Air-cooled Package units are suitable to operate upto 48 deg C.

4) *Only Water-Cooled units are Factory Gas charged & Air-cooled units are to be charged at site.

MULTIPLEXES IT PARKS &——

Page 7 of 9
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VOLTAS

—= FEW OF OUR INSTALLATIONS =

NATIONAL LAW UNIVERSITY P&M MALL VIT UNIVERSITY
AMPHITHEATRE

BURGER KING NAJRUL TIRTHA SHREE NARAYANA STUDIO

RAIJMAHAL RESORTS PARADISE RESTAURANT SYDNEY HEIGHTS RESORTS

CONFERENCE HALLS THEATRES

Page 8 of 9
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PRODUCT RANGE -

T

3

A

VARIABLE REFRIGERANT FLOW SYSTEM (VRF) WATER COOLED CENTRIFUGAL CHILLER ENERGY EFFICIENT
WATER COOLED SCREW CHILLER

ENERGY EFFICIENT
AIR COOLED SCREW CHILLER PACKAGED & DUCTABLE SPLIT UNIT

DOUBLE EFFECT VAM AIR COOLED SCROLL CHILLER WATER COOLED SCROLL CHILLER

PROCESS REFRIGERATION PACKAGE IAQ & ENERGY REDUCTION SYSTEM STP EA ODOUR / H2S REMOVAL SYSTEM

VOLTAS LIMITED

Domestic Projects Group, Voltas House 'B’, 3rd floor, T. B. Kadam Marg, Chinchpokli, Mumbai-400 033, India

Tel: +91 22 6792 0307 / 6792 0263, Email: avinashsakhardande@voltas.com, rsaxena@voltas.com, bijogeorge@voltas.com
y OLTA s North: vikasjain@voltas.com, East: saptarshigupta@voltas.com, South: vssriram@voltas.com,

West: Mumbai : varunrao@voltas.com, Pune : sandeshtoraskar@voltas.com, Ahmedabad : devendrasharma@voltas.com

Website: www.voltas.com

NORTH ZONE: DELHI (011) 66505659/66505678/66505680/66505657 CHANDIGARH (0172) 6610124 JAIPUR (0141) 6541011 LUCKNOW
8588862618 EAST ZONE: KOLKATA (033) 66266268 / 662662283 / 66266262 BHUBANESHWAR (0674) 6574044 PATNA (0612) 2500786 RAIPUR (077)
14033886 WEST ZONE: MUMBAI (022) 66656754/ 66656756 / 66656757 / 66656759 / 66656760 NAGPUR (0712) 6456894 AHMEDABAD (079)
66301102 / 6630 1107 PUNE (020) 66297446 INDORE (0731) 2498616 SOUTH ZONE: CHENNAI (044) 66760315 / 66760346 / 66760355 BENGALURU (080)
22535643 HYDERABAD (040) 66743007 COCHIN (0484) 6605553,

Page 9 of 9
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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 VI PI N NAU N I
aifr

(MECHANICAL AUXILIARY) Revised as per TANGEDCO /

This approval status shall be interpreted as laid down in the
contract and it shall not relieve the contractor from his DES EI N CO m ments-

contractual obligation.

[ /APPROVAL CATEGORY AWARED = | Reviewed by BHEL and

hrn Sﬁé’J it ot s ot found in order. Submitted
;:;:’ - Reference Drawing for customer approval.

VIPIN NAUNI | signature: Ak 2019.07.30 16:26:46 +05'30'

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,
B SECTOR-16A, PLOT NO. 25, NOIDA-201301
_STATUS CONTRACT DOC. PE-V0-412-553-A027 Rev: 00
PACKAGE AIR CONDITIONING SYSTEM
TITLE TDS & GA of 3-way mixing valve

Page 520 of 703
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RAPID CONTROLS PVT.LTD.

B-47, Mayapuri, Indl. Area, Phase-1, New Delhi-64 (India)
Phone - 28117185, 28113873, 28115349, 45128360
E-mail : rapidcontrols@gmail.com, rapidcontrols47@gmail.com
Website : www.rapidcontrols.co.in

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 1S:210 FG:260
3. BONNET MATERIAL CASTIRON 1S:210 FG:260
4. SPINDLE S.5.304
5. PLUG BRASS 1S:1264, GRADE DCB-I
6. SEAT BRASS 1S: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 cm”?
10. MIN. &MAX. TEMPURATURE 1°C & 80°C
11. BODY TEST PRESSURE 21 Kg cm®
12. PAINTING EPOXY PAINTED, MIN 150 MICRONS
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 1°c TO 80°C
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.

Page 522 of 703



RAPID CONTROLS PVT.LTD.

B-47, Mayapuri, Indl. Area, Phase-1, New Delhi-64 (India)
Phone - 28117185, 28113873, 28115349, 45128360
E-mail : rapidcontrols@gmail.com, rapidcontrols47@gmail.com
Website : www.rapidcontrols.co.in

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 1S:210 FG:260
3. BONNET MATERIAL CASTIRON 1S:210 FG:260
4. SPINDLE S.5.304
5. PLUG BRASS 1S:1264, GRADE DCB-I
6. SEAT BRASS 1S: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 cm?
10. MIN. &MAX. TEMPURATURE 1°C & 80°C
11. BODY TEST PRESSURE 21 Kg cm®
12. PAINTING EPOXY PAINTED, MIN 150 MICRONS
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 1°c TO 80°C
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.
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RAPID CONTROLS PVT.LTD.

B-47, Mayapuri, Indl. Area, Phase-1, New Delhi-64 (India)
Phone - 28117185, 28113873, 28115349, 45128360
E-mail : rapidcontrols@gmail.com, rapidcontrols47@gmail.com

Website

www.rapidcontrols.co.in

TECHNICAL DATA SHEET FOR 2/3 WAY MOTORIZED VALVE (GLOBE TYPE) for SIZES UPTO

SOMM
S.No. | DISCRIPTION DETAILS
A) MATERIAL SPECIFICATION FOR VALVE
1 | MAKE RC
2 | BODY CAST IRON 15:210 FG:260
3 | BONNET CAST IRON 15:210 FG:260
4 | SPINDLE S.5.-304
5 | PLUG BRASS 1S:1264 GRADE DCB-I
6 | SEAT BRASS 1S: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 7Kg
11 | TEST PRESSURE 21 Kg
12 | TEMP. WITH STAND 90'C
13 | PAINTING EPOXY PAINTED, MIN 150 MICRONS
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. 1C
11 | MAX. OPERATING TEMP. 80C
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
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RAPID CONTROLS PVT.LTD.

B-47, Mayapuri, Indl. Area, Phase-1, New Delhi-64 (India)

Phone -

28117185, 28113873, 28115349, 45128360

E-mail : rapidcontrols@gmail.com, rapidcontrols47@gmail.com

Website

www.rapidcontrols.co.in

TECHNICAL DATA SHEET FOR 2/3 WAY MOTORIZED VALVE (GLOBE TYPE) for SIZES 65SMM

& ABOVE
S.No. | DISCRIPTION DETAILS

A) MATERIAL SPECIFICATION FOR VALVE
1 | MAKE RC
2 | BODY CAST IRON 15:210 FG:260
3 | BONNET CAST IRON 15:210 FG:260
4 | SPINDLE S.5.-304
5 | PLUG BRASS 1S:1264 GRADE DCB-I
6 | SEAT BRASS 1S:1264 GRADE DCB-I
7 | PACKING RUBBER SEAL WITH TEFLON RING SPRING LOADED
8 | END CONNECTION FLANGED ENDCONNECTIONS AS PER TABLE-5
9 | PORTTYPE 2 /3 WAY
10 | WORKING PRESSURE 7Kg
11 | TEST PRESSURE 21Kg
12 | TEMP. WITH STAND 90' C
13 | PAINTING EPOXY PAINTED, MIN 150 MICRONS
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. 1C
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
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RAPID CONTROLS PVT.LTD.

B-47, Mayapuri, Indl. Area, Phase-1, New Delhi-64 (India)
Phone - 28117185, 28113873, 28115349, 45128360
E-mail : rapidcontrols@gmail.com, rapidcontrols47@gmail.com

Website

www.rapidcontrols.co.in

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 1S:1264 GRADE DCB-I
4 CONNECTORS BRASS 15:319 GRADE DCB-|
5 BLASE 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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___4‘aab____ 2/ 3 WAY MOTORISED

DIVERTING VALVES

APPLICATION

These valves are compact units consisting of small Electric Actuator and 2/ 3
Way Valve for controlling the flow of water or any liquid that is not injurious to
Brass. These valves are designed for use in Fan Coil Units or any other system
requiring quite and compact water lines.

These valve are made for use upto 150 P.S.I.G.

NOTE :- THIS IS A SIMPLE DIVERTING VALVE AND CAN BE USED IN

ANY WHERE THERE IS A REQUIREMENT FOR DIVERTING LIQUID , THIS
VALVE IS ONLY MEANT FOR USE IN LIQUID .

VALVE / MOTOR RA

VALVE :-
CONSTRUCTION MATERIEL :- BRASS
PIPE THREAD : - 5/8 “ FLARE (M)

MOTOR :-

SYNCHRON (U.S.A))

MOTOR SPEED : 6 R.P.M.

ELECT. RATING : 220V AC 60 HZ
5W

INSTALLATIC

The valve installation must be done by a trained experienced technician only
The rating given on the valve should be checked and confirmed suitable for
line use before installation . Install the valve in on area with adequate
Clearance , so that the manual opening lever on the body can be moved freely.

It can be mounted in any position on vertical pipe line . If it is mounted
Horizontally . The power head must be even with or above the center line of
The piping . Always ensure that enough space is provided above the power
Head to remove the cover for servicing.

INDEX

AB| INLET FOR THE VALVE
B| RETURN

A| TOCOIL
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DIRECT MOUNTING ACTUATOR

LINEAR MOTION

Rapid Actuatorseries R-981S is a Linear Movement Equal Percentage , Direct Mounting Electric
Actuator. The R-981S series actuator is ideally used for control valves with linear movement or any
other application which requires a linear movement .The actuator comes with a range of inputs eg.
4-20mA, 0-10 V DC, S.P.D.T. Switch, Thermostat etc. . Its basic features cover include a very
intelligent circuit, which can sense any hindrance in the movement of valve and stop till the hindrance
is removed . It also have field replaceable jumpers for forward / reverse motion

BASIC FEATURES

Intelligent Circuit that senses any hindrance in movement of
the Valve .

Electronic current sensing provides internal protection
and positive full closing force .

Position indicator .

Low Noise Level . Q

Field configurable jumpers for forward/reverse action .

Selectable signal input terminals ( 0-10V DC ,
0-20mA ,. 4-20mA) .

Screw terminal connections .

Compact size for easy installation in confined areas .

Provision for usage of one common power supply
transformer for multiple Actuators and Controllers .

B.M.S Compatible .

R-981S

Self contained Valve Linkage .

AN NI N N YV N N N NN

SPECIFICATIONS

Electrical Rating : Operating Noise :

Standard - 24 V AC , 50 Hz. 55dBA max. Sound Pressure Level

Inputs -4-20VmA, 0-10V DC, 0-20mA.. at 1metre .

Ambient Rating : Mechanical Rating :

Operating Temperature : 0 to 55 C Stroke - 19mm (3/4”) or less .

Relative Humidity : 15% to 95% at 40 C Stroke Timing - Approx. 70 seconds for
3/4” Stroke .

Closing Force - 710 NM (160 Ibs) .
Break away Force - 710 NM (160Ibs)

Q f 702

RAPID CONTROLS PRIVATE LIMITED NEW - DELHI.
Im} g L




3 WAY MOTORIZED GLOBE VALVE-DIVERTING TYPE

RAPID CONTROLS

APPLICATION - Used for 2 position, or floating control of liquids for diverting service or
in systems requiring that the flow be directed from either of one inlets to a two outlets.

CONSTRUCTION - 3 way motorized globe valve diverting type with Metal to metal
seating/soft seating and spring loaded packing.Constant total flow throughout full plug
travel. Linkage provides with strain relief mechanism assuring tightest possible close-off
without putting excessive strain on the motor. Linkage has easy to read valve position
indicator.

RECOMMENDED | MAXIMUM NORML
MAXIMUM TEMPERATURE LIMITING
PRESSURE OFFLUID FACTOR
DIFFRENTIAL

150 P.S.1.G
SCREWED | MAXIMUM
20 PS.LG. PRESSURE
125 P.S..G | DIFFRENTIAL
FLANGED

BypEBB8a8EEE

www.rapidcontrols.in
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WIRING DETAIL FOR ACTUATOR

R9815 COMFATIBLE WITH MASTER CONTROL THERMOSTAT
| MODEL-M91IA-M 912 B
- [OI2] [s]]5]
POWER
SUPPLY cm_JTHmL SIGNAL
WIRING: }
EiL
: ., 24VAC
= power supply

G

| = |
| THERMOSTAT

&

FROM TEMP. ‘3‘4]5\
CONTROLLER ._]
o-1ovbc -, . |
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VIPIN NAUNI
(FeaZom) BHARAT HEAVY ELECTRICALS LIMITED .
rosa svoneene waueevent | Reviewed and found
This approval status shall be interpreted as faid down in the | no rd er. S u b m |tted

contract and it shall not relieve the contractor from his

_ZZ:‘;Z‘;:?LEZ‘%@Z‘QE;; D < for customer
AT U v e approval.
CAT IV - Reference Drawing
Name: TR . .
VPN NAUNE | s T 2017.10.24 12:24:13
+05'30'
Date Rev Description of Revision ALT CHD APPD

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

PROJECT

CUSTOMER

TAMILNADU GENERATION AND DISTRIBUTION CORPORATION LIMITED

(TANGEDCO)
CONSULTANT
DESEIN PRIVATE LIMITED
L DESEIN HOUSE, GREATER KAILASH-II, NEW DELHI
DESEIMN
EPC CONTRACTOR
BHARAT HEAVY ELECTRICALS LTD
” [l PS-PEM, PPEI-BUILDING,
SECTOR-16A, PLOT NO. 25, NOIDA-201301
STATUS CONTRACT DOC. NO: PE-V0-412-553-A029 Rev: 00
PACKAGE AIR CONDITIONING SYSTEM
TITLE Technical Data Sheet of Fire Damper with Actuator
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TECHNICAL DATA SHEET FOR MOTORIZED FIRE DAMPER & ACTUATOR

S.NO. | DESCRIPTION SPECIFICATION
A MOTORIZED FIRE DAMPER
1 Item Motorized Fire Damper
2 Application Isolation From Fire Area at the time of Fire
| pupmsorue e e 7 P
4 MAKE Caryaire/Ravistar(System air)/TSC
5 Product Image (Indicative)
6 Service Area As per approved drawing
7 | Type Motorized
8 Reference Standard Code UL 555, 1995, CBRI approved.
9 Material of Construction Galvanized Iron
10 Casing/Frame
10.1 | Material GSS
10.2 | Thickness 16 Gauge
11 Blades
11.1 | Material GSS
11.2 | Thickness 16 Gauge
11.3 | Construction V' Type
12 Sleeve (Shall be as per approved drawing-If Applicable)
12.1 | Material GSS
12.2 | Thickness 18 Gauge
13 Bearing Self lubricated Sintered bronze Bush Bearing
14 Fire Rating 90 - 120 Minutes
15 E;):’/Jj:VICSéJppIy to Fire Damper Control Panel from 230V410% AC
In normal condition damper will be opened by the actuator
through FDCP. In case of power failure damper will be closed
by the spring action of actuator. Also If fire signal is detected
16 Principle of operation at FDCP damper will be closed automatically through Actuator
with the power cut off. Damper Open/ close Indication
through Actuator Auxiliary switches shall be provided at
FDCP
17 Whether CBRI Approved Yes
18 Size & Quantity Shall be as per Approved Drawing
19 Fire damper control panel Yes, Provided
B. ACTUATOR
1 Item Actuator
2 Application To Operate Fire Damper
3 MAKE BELIMO/Honeywell

TECHNICAL DATA SHEET FOR MOTORIZED FIRE DAMPER & ACTUATOR
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S.NO. | DESCRIPTION SPECIFICATION
4 Application For Fire Damper Operation
5 Product Image
Spring Return Type with Auxiliary Switches for Open/close
6 Type -
Indication
7 Model NFA series & SFA series
8 Signal Type Digital Type
9 Signal Voltage Potential Free
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V6.1 62.2015+Subject ie modification

BELIMO

Spring return actuator with emergency function for adjusting
air dampers in ventilation and air conditioning systems

in buildings

= Torque 10Nm

» Nominal voltage AC 24...240V / DC 24...125V

« Control: Open-close

= Two integrated auxiliary switches

Electrical data Nominal voltage AC 24...240V, 50/60Hz / DC 24...125V
Nominaj voltage range AC 18.2..264V /DG 21.6..137.5V
Power In operation 6W @ nominal torque
consumption At rest 2.5W
For wire sizing  9.5VA
Auxiliary switch 2 x SPDT, 1mA...3 (0.5) A, AC 250V T
{1 x fix 10% / 1 x adjustable 10...90%)
Connection Motor Cable 1m, 2 x 0.76mm~
Auxiliary switch Cable im, 6 x 0.75mm"
Functional data Torque Motor Min. 10Nm @ nominal voltage
Spring return Min. 1T0Nm
Direction of rotation Lan be selected by mounting L/ R
Manual override With hand crank and interlocking switch
Angle of rotation Max. 95°<, can be limited with
adjustable mechanical end stop
Running time Motor £75s (0...10Nm)
Spring return 20s @ -20...50°C / max. 60s @ -30°C
Sound power level Motor =45dB{A)
Spring return __ =62dB(A)
Service life Mir, 60,000 emergency positions
Posifion indication Mechanical
Safety Protection class 1l Fotally insulated &
Degree of protection P54
NEMAZ2, UL Enclosure Type 2
EMC CE according to 2004/108/EC
Low-voltage directive CE according to 2006/95/EC
Certification Certified to IEC/EN 607301 and IEC/EN 60730-2-14

cULus according to UL 60730-1A and UL 60730-2-14
and CAN/CSA E60730-1:02

Mode of operation " Type 1.AAB
Rated impulse Actuator 4kV
voltage Auxiliary switch 2.5kV
Control pollution degree 3
Ambient femperature =38...+50°C
Non-operating femperature —40...+80°C
Ambient humidity 95% r.h., non-condensating
Maintenance Maintenance-free
Dimensions / Weight Dimensions See «Dimensions»
: - Weight ) Approx. 2.3kg

Dimensicnal drawings

Variant ta: . : ]
#-spindte clamp (with insertion part) EU Stendard
Damper spindle iLengthi @& @I &I

e 285 | _

T T 19....22 10 114,254
Variant 1hb: s -
1“-spindle clamp (without insertion. part) EY Standard I
Damper spindle |Léngth! - @ [ !

EBen 285" |.'19...25:4 2 18 s
L= 215 {28.7)-
Variant 2: o L
¥-spindle clamp (optional via' configuration}
Damper spindle |Length] — @1 o1

(B 85 |

] =5 _‘10..,. 19 . 14 .26

’ T 236
UL maried actqators is optional; please contact your focal Sales Reprasentative for details. . . : ’ 61
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64

Spring return actuator with emergency function for adjusting alr
dampers in ventilation and air conditioning systems in buildings
« Torque 20Nm :

» Nominal voitage AC 24...240V / DC 24...125V

» Controi: Open-close

« Two integrated auxiliary switches

s »;«‘aé; 2
Electrical data

AC 24...240V, 50/60Hz / DC 24...125V

Nominal voltage range

AC 19.2. 284V /DC 21.6...137.5V

Power In operation
consumption Airest
For wire sizing

7W @ nominal torque
3.5W
18VA

Auxiliary switch

2x SPDT, 1 mA_.3 (0.5) A, AC 250v @O
(1. x fix 10% / 1 x adjustable 10...80%)

Connection Motor Cable im, 2x 0.75mm’
Auxiliary switch Cable 1m, 6 x 0,75mm’
Functional data Torque Motor Min. 20Nm @ nominal voltage

$pring return

Min. 20Nm

Direction of rotation

Can be selected by mounting L/ R

Manual override

With hand crank and interlocking switch

Angle of rotation

Max. 95°<, can be limited with
adjustable mechanical end stop

Safety

Rurning time Motor 575s (0...20Nm)

Spring return 20s @ --20...50°C / max. 60s @ -30°C
Sound power fevel Motor 245dB(A)}

Spring returns  <62dB{A)
Service life Min. 60,000 emergency positions
Position indication Mechanical
Protection class 1l Totally insulated E@
Degree of protection P54

NEMAZ, UL Enclosure Type 2

EMC CE according to 2004/108/EC
Low-voltage directive CE according to 2006/95/EC
Certification Gertified to IEC/EN 60730-1-and IEC/EN 60730-2-14

clil.us according to UL 60730-1A and UL 60730-2-14
and CAN/CSA E60730-1:02

Mode of operation Type 1.AA.B

Rated impulse Actuator 4k

voltage Auxiliary switch 2.5kV

Control pollution degree 3 -

Ambient temperature -30...+50°C

Nen-operating temperature -40. .+80°C

Ambient humidity 95% r.h., non-condensating

Maintenance . Maintenance-free
Dimensions / Weight  Dimerisions See «Dimensians» .

~ Weight Approx. 2.4kg

Dimensional drawings r‘é -
Variant 1a: nl i
¥+-spindle clamp (with insertion part) EU Standard -
Damper spindle | Length | @& &1 :
Eal =85 | ; !
= =15 10..22 | 10 | 14..254 . 1 4 -]
Variant 1h: . .
1“-spindle clamp (withouf insertion parl) EU Standard
Damper spindie | Length @l (21
== 285 | 15..254 12 18 i
[y 215 (26.7) =
Veriant 2:
%“-spindle clamp (optioral via configuration) =
Damper spindle | Length |1 &l el
285 - : S 32
10..18 14..20 : ' 72
] =15 . o

UL marked actuators is optional, please contact your local Sales Representative for details.
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- ‘panel {firg panel) may be uged forthis purpose Note that these relay pomts shouid be a’f
Zero potential, The panel will go into fauit mode if the N/C pointieaves the COM. pcmt
The panel can be reset manually (automatic reset version also available) 'onc:e the NJC
&COM points: .@f.ihe _Exiemal Panel (_El_ iel). get reconnected Pieas 'refer ta EXT
connections in"iﬁecoﬁhé‘c'tion diagram. - - RUA N ‘

. (e) HEAT DETECT.R CQNNECT!ONS

eleciricat cont
.+ detector and

cénnectlons inthe cannectmn d:agram forfurthertdeiaﬂs

- SMSKE DETECTOR' CONNECT]ONS
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i

AUTO RESET &. MANUAL RESET SW:TC:H:.'S'W%

When SW1 is kept at Auio Reset pos:txon ‘the pan@l caﬂ be reset frem B. M S -oraFire

: When SV\M lS kept atManual Resst pos;t!on the panel cén be reset; oﬂly manually thh the
3 he p ofthe Reset Buttor as described in pomt {h). ' s

@

3)

i i;‘r'(5)‘.

- A yellow Iamp glows md lcatmg the presence of power supply.

- Fault (Alarm Indication)

Avred lamp glows instantly onice the control pansl i
- panel orfrom testbu’cton :

| Agg;een' lamp glows ifthe»AHUF{elay ins

* The sthch is Factory setted at Manual Resat pcsat;on

VISUAL INDICATEONS

Power fndxcatmn

Agreen !amp«glows 1f‘the"damp‘_¢r isopen...
Damper closelndication

Ared !amp -Glows if the damper is oiosed

AHUL statusmd;lcatmn ,

AUDIO [NDICATION

Page 541 of 703




BN metlre power
- cable with BAMP. plug

MOKE DAMPE
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CONNECTION DIAGRAN
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VIPIN NAUNI

This approval status shall be interpreted as laid down in the
contract and it shall not relieve the contractor from his
contractual obligation.

Eicidad BHARAT HEAVY ELECTRICALS LIMITED
PROJECT ENGINEERING MANAGEMENT H
ﬂ”[‘ (MECHANICAL AUXILIARY) Re\”Sed as per TANGEDCO /
Desein Comments.

Reviewed by BHEL and

APPROVAL CATEGORY AWARED = |

CAT il
CAT Il - Not Approved
CAT IV - Reference Drawing

found in order. Submitted
for TANGEDCO / Desein

~ Approved
- Approved with Comments as Noted

Name:

VIPIN NAUNI

Approval.

é. I
Signature: g

2019.06.20 14:06:37 +05'30'

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
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JOB No. 412
STATUS CONTRACT DOC. NO: PE-V0-412-553-A030 Rev: 01
PACKAGE AIR CONDITIONING SYSTEM
TITLE Technical Data Sheet of Manual Valves (Balancing Valve,gate valve,Check

Valve,Y-strainer) & Motorised Butterfly Valve
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" BH2X660 MW ENNORE TPS
MOM FOR MAUX PACKAGE DURING ERM DATED 18-20 DEC. 2018

Document I Drawing Title

Document ] Drawmg No.

Customer -

TECHN!CAL DATA SHEET OF MANUAL VALVES (BALANCING

VALVE GATE VALVE,CHECK VALVE,Y- STRAINER)

- PE- V0-412-553-A030
TANG epcs

Contract package

: "Revision No. 00

( Si Resolution dated 18-
No. Customer Comments BHEL Reply 20/12/2018
MOC of ali valves shall be in line | MOC of valves is specified under TANGEDCOQ / Desein Noted and
with Volume I, Clause 13.19.2, | clause no. 19.8.8 and 19.8.9 of | point closed.
Sheet 484 & 485 and Clause | Technical Specification CE/C/ P &
13.20.00, Clause 485 & 486. | E/ EE/ E/OT No.3 /2013-14, Vol-Ill,
Revise accordingly. Please note | page no. 703 & 704 (HVAC
that as per spec following MOC | Specification).
has to be given. Revise
accordingly a) Seating surface and frings
shall be 13% Chrome Steel
A. Cast Iron valves Seating and same is already provided.
surfaces and rings 13%
1 chromium steel/13% Chrome | b} 13% chrome steel having
overlay higher hardness is more apt
for hinge pit as it will be in
Disc for non-return vaives BS contact with hinge.
1452 Gr. 14/15-210 Gr FG 260
Hinge pin for non-return valves | c) Stem for gate valve shall be
AlSI 316 13% Chrome steel.
Stem for gate globe valves 13%
chromium steel or Equivalent
Back Seat 13% chromium steel /
13% Chrome overlay
2 MOGC of fasteners shall be SS | MOC of Fastener shall be Heat TANGEDCO / Dgsein Npted and
316 in line with specification Treated MS. Please accept. | point closed.
. .| Noted and same shall be 88316 and
3 E:;alvr\:%: r:l: ::if;‘schaigloge SS 3161 shall be updated in revised | TANGEDCO / Desein Noted and
document. ' "point closed.
BHEL to submit the revised
4 document as per resolution for
TANGEDCO approval. Point
Closed.
£y
i/f/ri} ‘\{W“A vy
BHEL DESEIN TANGEDCO
Page 1 of 1
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INDEX

S.No. Description Page No.

1 Cover Sheet 01

2 Index 02

3 TDS & GAD of Balancing Valve 03-04
4 TDS & GAD of Check/NRV Valve 05 - 06
5 TDS & GAD of Y- Strainer 07 -08
6 TDS & GAD of Pot- Strainer 09 -10
7 TDS & GAD of Gate Valve 11-16
8 TDS & GAD of Ball Valve 17-18
9 TDS & GAD of Motorized Butterfly Valve 19 -39
10 TDS & GAD of Float Valve 40 - 41
11 Valve Schedule 42 - 46

Page 2 of 46

Page 547 of 703




TECHNICAL DATA SHEET FOR BALANCING VALVE

S.No. Description Specification
1 Item Manual Balancing Valve
2 Application Chilled/Condenser Water Circuit
3 Serving area As per valve schedule
4 Size / Quantity As per valve schedule
4 MAKE ADVANCE VALVES
5 Product Image (Indicative)
6 Type Manual
7 FOR SIZES 25 TO 50 MM DIA
71 Pressure Rating PN-16
7.2 Style Globe Type BSP Threaded Screwed End Construction
7.3 Body Test Pressure 24 Bar (9)
74 Seat Test Pressure 17.6 Bar (g)
8 Material of Construction
8.1 Body IS 318 LTB 2 (Gun Metal)
8.2 Bonnet 25mm in brass and 32 mm to 50mm in IS 318 LTB 2 (Gun Metal)
8.3 Plug IS 318 LTB 2 (Gun Metal) / Brass IS 319
8.4 Stem IS 319 Type-| (Brass)
8.5 Temperature -46 Deg C to + 200 Deg C
8.6 Gland Nut Brass
8.7 Hand Wheel Nylon Gr. 66
8.8 Pressure Test Cocks Brass
° FOR SIZES 65 TO 300 MM DIA
o1 Pressure Rating PN-16
9.2 Style Globe Type Flanged End Construction
93 Body Test Pressure 24 Bar (g)
94 Seat Test Pressure 17.6 Bar (g)
10 Material of Construction
101 Body Cast Iron to IS 210 Gr. FG 260
10-2 Bonnet Cast Iron to IS 210 Gr. FG 260
103 Hand Wheel M S Fabricated
104 Stem $8-410
105 Temperature -40 Deg C to + 120 Deg C
106 Disc EN-3
107 Sealing Disc EPDM
108 Pressure Test Cocks Steel Chrome Plated
10.9
End Connection 1S:6392 Table 17
Page 3 of 46
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TECHNICAL DATA SHEET FOR CHECK VALVE (NON RETURN VALVE)

S.No. | Description Specification
1 Item Check Valve (Non Return Valve)
2 Application Condenser Water Circuit
3 Serving area As per valve schedule
4 Size / Quantity As per valve schedule
5 MAKE A.V. Valves
6 Product Image (Indicative)
7 Type Wafer Ends Type to suit B16.5,Flanges
8 Material Of Construction
8.1 Body Material Cast Iron to IS 210 Gr. WCB
8.2 Plates ASTM A 217 Gr. CA-15
8.3 Plate Coating Integrally
8.4 Seat Natural Rubber
8.5 Plate Type Swing Type
8.6 Hinge/Stop Pin SS-410
8.7 Retainer Carbon Steel
8.8 Bearing Stainless Steel / PTFE
Hydraulic Pressure
9 Body Test Pressure 24 Kglcm?2
9.1 Working Pressure 16 Kg/cm2
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