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c)  Lubrication system along with all internal piping, valves, fittings, specialties etc. as 
required.

d)  Counter flanges for suction/ discharge nozzles along with fixing nuts, bolts and gaskets. 
e)  Anchor bolts, nuts, seating steel works, etc. as necessary for mounting the pump-motor 

unit on Civil foundations. 
f)  Suitable vent (with valves)/ lifting/ handling attachments for the pump/ motor/ 

Accessories. 
g)  Suitable drain connections with isolating valves as applicable. 
h) Set of “Special” Tools & Tackles for Pumps and motors, if any. 

            i)  Erection and commissioning spares, “on as required” basis. 
j)  Bidder shall provide various drawings, data, calculations, test reports/ certificates, 

Operation and maintenance manuals, As-built drawings, etc. as specified and as 
necessary.

3.02.00 Services included in Bidder’s Scope:

3.02.01  The pumps shall be guaranteed to meet the performance requirements as specified vide 
datasheet – A and also for trouble free operation after commissioning. 

4.00.00  TECHNICAL REQUIREMENTS:

4.01.00  The pumps shall be Electric motor driven. 

4.02.00  The Pumps shall conform to HIS 

4.03.00  Vertical type pumps with 1500rpm. 

4.04.00  Minimum efficiency of vertical pump will be 40%.  

4.05.00  No negative tolerance shall be permitted in rated capacity & TDH. 

4.06.00  No negative tolerance shall be permitted in efficiency at rated capacity. 

4.07.00  The shut off head of pumps shall be at least 115% of pump rated TDH. 

4.08.00  The pumps shall be capable of developing the required total head at rated capacity for 
Continuous operation. The pumps shall operate satisfactorily at any point on the Q-H 
Characteristic curve over a range of 0% to 130% capacity and shall be suitable for 
Continuous operation between 30% to 130% capacity. 

4.09.00  Selection of the pumps shall be such that the design point shall be met even with 
negative manufacturing tolerance. 

4.10.00  The total head capacity curve shall be continuously rising towards the shut off, the pumps 
shall preferably be non-overloading type and stable. 

4.11.00  The pumps shall be capable of running over the entire range of NPSH conditions 
required without any noise, vibration or cavitations. 

4.12.00 The pumps shall be of stiff shaft design. The minimum internal clearances should be 
sufficiently more than the max. Static deflection of the shaft. Shaft size selected must 
take into consideration the critical speed as specified in API-610. 

4.13.00  Pumps and motors shall run smooth without undue noise and vibration. The vibration 
shall be within 75 microns for pump - motor set. The noise level shall be limited to 85 dB 
at distance of 1.0M.
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4.14.00  High reliability of the pumps is an essential requirement and therefore it gets weight age 
over its efficiency. It is therefore essential that the bidder choose a standard proven 
model from the range of pumps manufactured. 

4.15.00  If water handled by pump is dirty/ not suitable for lubrication/ cooling, the bidder shall 
provide requisite strainer/ filters, tanks, motorized valves, etc. after the tap off for the 
required service, the arrangement provided shall be subject to Purchaser's approval. 

5.00.00  OTHER REQUIREMENTS:

5.01.00 The materials of construction for various components specified are the minimum 
Requirements indicated in datasheet – A section C and materials of construction for 
other components not specified shall be similarly selected by the bidder for the intended 
duty.

6.00.00 PAINTING FOR PUMPS: 

a)  The surface of SS, Gun metal, brass, bronze and non metallic component shall not be 
applied with any painting. 

b)  The Steel surface to be applied with painting shall be thoroughly cleaned before applying 
painting by brushing, shop blasting etc. as per the agreed procedure. 

For all the steel surfaces inside the (indoor installation) building, a coat of red oxide 
primes of min. thickness of 50 microns followed up with under coat of Synthetic Enamel 
paint of min. thickness of 50 microns shall be applied. the top coat shall consist of two 
coats each of min. thickness of 50 microns of synthetic enamel paint and thus total 
thickness shall be min. 200 microns.

7.00.00  PERFORMANCE REQUIREMENTS 

7.01.00  Pump (s) shall preferably be designed to have the best efficiency at the specified duty 
point. Further, the pumps (s) shall be suitable for continuous operation at any point within 
its ‘range of operation’. 

7.02.00  Under all circumstances, the ‘range of operation’ of the pump (s) shall exclude any 
Unstable operating zone of the head-capacity curve. 

8.00.00 DESIGN AND CONSTRUCTION 

Pumps shall be of vertical shaft, complete with bowl, column pipe, discharge head and 
base plate with all accessories. General design and constructional features of the pumps 
shall be as follows: 

8.01.00 BOWL ASSEMBLY 

8.01.01  This will be either a single, mixed flow or axial flow type with discharge co-axial with 
shaft. Type of impeller shall be chosen on the basis of the pump specific speed and the 
characteristics of handling fluid. 

8.02.00  IMPELLER SHAFT, LINE SHAFT AND HEAD SHAFT 

8.02.01  Shaft size shall be selected on the basis of maximum torque to be applied on the pump 
shaft. Critical speed of the shaft shall be sufficiently away from the pump operating speed 
and in no case shall lie between 90% and 110% of the rated speed. 
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8.02.02 Impeller shaft shall be guided by bearings provided in each bowl or above and below the 
impeller shaft assembly. The butting faces of the shaft shall be machined square to the 
assembly and the shaft shall chamfer at the edges. 

8.02.03 Line shaft may be single or multiple pieces as required. In case of multiple pieces, line   
shaft shall be coupled as per the standard practice of the manufacture. For screwed 
coupling, directions shall permit tightening of the joint during pump operation. 

8.02.04  Replaceable shaft sleeves shall be furnished at applicable location, particularly under 
stuffing box and at other locations, as considered necessary. 

8.03.00 BEARINGS

8.03.01 SHAFT BEARINGS 

Adequate number of properly designed bearings shall be provided for smooth and 
trouble free operation of the pump. Number of bearings shall consider the number of 
shaft pieces used and the critical speed of the shaft. Bearings shall be either lubricated 
by external clear water/oil/grease or self-lubricated. In case of external water/oil 
lubrication, complete lubrication arrangement shall be furnished with the pump.

8.03.02 THRUST BEARING 

Thrust bearing of adequate size and capacity shall be provided to take the vertical thrust 
of the impeller arising out of the pump operation and dead weight of the rotating 
Components. Life of the thrust bearing shall be guided by the design standard of the 
pump. Thrust bearing shall be capable of running continuously at maximum load. Thrust 
bearing shall be either grease or oil lubricated. Lubrication arrangement shall be such 
that the lubricant does not contaminate the handing fluid. The arrangement shall also be 
adequate to protect the bearing, while the pump coast down to stop in case of power 
failure of the station. Pre-lubrication of the thrust bearing, if recommended by the pump 
manufacturer, shall be taken care of in designing the lubrication system. Cooling of the 
thrust bearing, if necessary, shall be done by the handing fluid/external Water, depending 
on the fluid handled. Location of the thrust bearing may be at the pump body or at the 
driver, or at both depending on the requirement. 
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SECTION – II 

GENERAL TECHNICAL REQUIREMENTS 

SUB-SECTION IIB - GENERAL TECHNICAL REQUIREMENTS (ELECTRICAL) 
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NAME OF VENDOR 

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.
No.

Description Data to be filled by successful 
bidder

A. General 

1 Manufacturer & country of origin 

2 Motor type 

3 Type of starting 

4 Name of the equipment driven by motor & Quantity 

5 Maximum Power requirement of driven equipment 

6 Rated speed of Driven Equipment 

7 Design ambient temperature 

B. Design and Performance Data 

1 Frame size & type designation 

2 Type of duty 

3 Rated Voltage 

4 Permissible variation for  

5 a Voltage 

6 b Frequency 

7 c) Combined voltage & frequency 

8 Rated output at design ambient temp  (by resistance method) 

9 Synchronous speed & Rated slip 

10 Minimum permissible starting voltage 

11 Starting time in sec with mechanism coupled 

12 a) At rated voltage 

13 b) At min starting voltage 

14 Locked rotor current as percentage of FLC (including IS tolerance)  

15 Torque 

 a) Starting 

 b) Maximum 

16 Permissible temp rise at rated output over ambient temp & method  

17 Noise level at 1.0 m (dB 

18 Amplitude of vibration 

19 Efficiency & P.F. at rated voltage & frequency 

 a) At 100% load 

 c) At 75% load 
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NAME OF VENDOR 

                 SEAL 
REV.   

             NAME         SIGNATURE        DATE   

S.
No.

Description Data to be filled by successful 
bidder

 c) At starting 

C. Constructional Features 

1 Method of connection of motor driven equipment 

2 Applicable Standard 

3 DOP of Enclosure 

4 Method of cooling 

5 Class of insulation 

6 Main terminal box 

 a) Type 

 b) Power Cable details  (Conductor, size, armour/unarmour) 

 c) Cable Gland  & lugs details (Size, type & material) 

 d) Permissible Fault level ( kArms & duration in sec) 

7 Space heater details (Voltage & watts) 

8 Flame proof motor details (if applicable) 

 a) Enclosure 

 b) suitability for hazardous area 
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding 

10 Winding connection 

11 Kind of rotor winding 

12 Kind of bearings 

13 Direction of rotation when viewed from NDE 

14 Paint Shade & type 

15 Net weight of motor 

16 Outline mounting drawing No (To be enclosed as annexure)  

D. Characteristic curves/ drawings
(To be enclosed for motors of rating � 55KW)  

 a) Torque speed characteristic 

 b) Thermal withstand characteristic 

 c) Current vs time 

 d) Speed vs time 
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Explanatory notes for filling up cable list for routing through WinPath, the cable 
routing program (developed by Corporate R&D) being used in PEM. 

1. For the purpose of clarity, it may please be noted that the information given in 
regard to the cables to be routed through WinPath as per the system elaborated 
below is called “Cable List”, while the term “Cable Schedule” applies to the cable list 
with routing information added after routing has been carried out. 

2. The cable list shall be entered as an MS Excel file in the format as per enclosed 
template EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, 
footer, lines, etc. shall be introduced in the file. No changes shall be made in the 
title line (first line) of the template. 

3. The field properties shall be as under: 
a. UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its 

own unique, unduplicated cable number. In case this rule is violated, the cable 
cannot be taken up for routing. 

b. FROM: A/N, up to sixty (60) characters; the “From” end equipment/ device 
description and location to be specified here. Information in excess of 60 
characters will be truncated after 60 characters. 

c. TO: A/N, up to sixty (60) characters; the “To” end equipment/ device 
description and location to be specified here. Information in excess of 60 
characters will be truncated after 60 characters. 

d. PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ 
indication/ measurement, etc.) to be specified here. Information in excess of 
60 characters will be truncated after 60 characters. 

e. REMARKS: A/N, up to forty (40) characters; Any information pertinent to 
routing to be specified here (e.g., cable number of the cable redundant to the 
cable number being entered). Information in excess of 40 characters will be 
truncated after 40 characters. 

f. CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall 
be specified here. The program cannot route cables described in any other 
way/ format. 

g. PATHCABLENO: Field reserved for utilization by the program. User shall not 
enter any information here. 

4. One list shall be prepared for each system/ equipment (i.e., separate and unique 
cable lists shall be prepared for each system). 

5. The cables shall be described as per the scheme listed below: 
 

A   NN   A  NNN 
            |     |     |     | 
 Cable  No. of cores     Cable code         Cable size 
     Voltage (e.g. 01,03,3H, 07) (See C below)    (e.g. 035,185,2.5, 0.5) 
 Code (see B 

below) 
 
(A) SYSTEM VOLTAGE CODES: 

(ac) A = 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V 
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Explanatory notes for filling up cable list for routing through WinPath, the cable 
routing program (developed by Corporate R&D) being used in PEM. 

(dc) G = 220V,  H = 110V, J = 48V, K = +24V, L = -24V 
 
(B) CABLE VOLTAGE CODES: 

A = 11KV (Power cables)  
B = 6.6KV (Power cables) 
C = 3.3KV (Power cables) 
D = 1.1KV (LV & DC system power & control cables) 
E = 0.6KV (0.5 sq. mm. Control cables) 

 
(C) CABLE CODES 

 
PVC Copper 
A = Armoured FRLS   B = Armoured Non-FRLS 
C = unarmoured FRLS  D = Unarmoured Non-FRLS 
 
PVC Aluminium 
E = Armoured FRLS   F = Armoured Non-FRLS 
G = unarmoured FRLS  H = Unarmoured Non-FRLS 
 
XLPE Copper 
J = Armoured FRLS   K = Armoured Non-FRLS 
L = unarmoured FRLS  M = Unarmoured Non-FRLS 
 
XLPE Aluminium 
N = Armoured FRLS   P = Armoured Non-FRLS 
Q = unarmoured FRLS  R = Unarmoured Non-FRLS 

 
S = FIRE SURVIVAL CABLES 
T = TOUGH RUBBER SHEATH 
U = OVERALL SCREENED 
V = PAIRED OVERALL SCREENED 
W = PAIRED INDIVIDUAL SCREENED 
Y = COMPENSATING CABLES 
I = PRE-FABRICATED CABLES 
Z = JELLY FILLED CABLES 
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