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ANNEXURE ELCLOSED 
 

1. ANNEXURE A : TECHNICAL SPECIFICATION OF MOTORS AND MOTOR DATA SHEET 
2. ANNEXURE B:  STANDARD QUALITY PLAN FOR MOTORS 
3. ANNEXURE C : DATA SHEET OF LOCAL CONTROL PANEL 
4. ANNEXURE D: TECHNICAL SPECIFICATION OF SUBMERSIBLE PUMPS 
5. ANNEXURE E:  P&ID OF ADDITIONAL SCOPE 
6. ANNEXURE F : SEA WORTHY PACKING SPECIFICATION 
7. ANNEXURE G: QAUALITY PLAN FOR PUMPS AND BLOWERS 
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FICHTNER  Volume - II 
Project Subject Tender Doc. No. Rev Section 

REPUBLIC OF YEMEN TENDER DOCUMENT FOR    --- 
PEC – ME ENGINEERING, PROCUREMENT & 7195-GE-EPC-700-001 C Sheet No.

400 MW MARIB GTPS – II CONSTRUCTION (EPC) 74

FICHT-4803402-v1-Marib_Vol_2_Gen_Tech_Spec_B_RRB.DOC  APM/ME     
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  variation. 

 iii) Ripple content measurement. 

 iv) Heat run test on current limiting value. 

 c) Routine tests on component parts 

9.7.8.6  Electric Motors 

Upon completion, each motor shall be subjected to standard routine tests as per relevant 
standards. In addition, any special test called for in the driven equipment specification shall be 
performed.

The following type tests shall be performed on a representative sample of 6600V motor of each 
type & rating, even if type test certificates of these tests are submitted by the Bidder for 
Purchaser's approval.

 a) Measurement of stator resistance and rotor resistance on slip ring motors. 

 b) No load running of motor and reading of voltage, current, power input and  
  speed. 

 c) Locked rotor reading of voltage, current, power input and values of torque of
  motor. 

 d) Full load reading of voltage, current, power input and slip. 

 e) Temperature rise test. 

9.7.8.7  Actuators 

The actuator and all components thereof shall be subject to routine factory tests as per relevant 
standards. In addition, if any special test is called for in equipment specification, the same shall 
be performed. 

9.7.8.8  Ilumination System 

Shop Tests 

All equipment shall be completely assembled, wired, adjusted and routine tested as per relevant 
Standards at manufacturer's works. 

Tests on lighting distribution boards/panels shall include : 

 a. Wiring continuity tests. 

 b. High voltage and insulation tests. 

 c. Operational tests. 

Site Tests 

The Bidder shall thoroughly test and meggar all cables, wires and equipment to prove the same 
are free from ground and short circuit. 

Testing requirements of motors
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NOTE:-
The motors shall be of high efficiency type (IE2) as per IEC 60034-30. 
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ANNEXURE-2 TO ECW SYSTEM SPECIFICATION

SUBMERSIBLE PUMPS
1.00.00 SCOPE

1.01.00 This specification covers general requirements in respect of design, material, 
manufacture, construction, testing & inspection at Vendor's / sub-vendor's delivery to 
side, of submersible pumps. 

2.00.00 CODES AND STANDARD

The design manufacture and performance of submersible pumps shall be comply 
with all currently applicable statues, regulation, and safely codes in the locality 
where the Equipment will be installed. The Equipment shall also conform to the 
latest applicable Indian standards listed below other Nation Standards are 
acceptable, if they are established to be equal or superior to the listed standards. 
Nothing in these specifications shall be construed to relieve the contractor of this 
responsibility. 

2.01.00 List of Applicable Indian Standards

IS:8034  - Submersible pumps for clear cold fresh water 

IS:5120  - Technical requirement of Rotodynamic Special  
     Purpose pumps. 

In case of any contradiction with aforesaid standards and the stipulations as per 
technical specification as specified hereinafter the stipulation of the technical 
specification shall prevail. 

3.00.00 DESIGN AND PERFORMANCE REQUIREMENTS 

a)  The pump shall be of single stage mono - block type with non-clog design. 

b)  Components of Identical pumps shall be interchangeable.  

c) Pumps shall have a continuously rising head characteristic. 

4.00.00 MOTOR RATING

Continuous motor rating (at 50 deg. C ambient) for pumps shall be at least ten 
percent (10%) above the maximum load demand of the driven equipment in the 
complete operating range to take care of the system frequency variations. 

5.00.00 FEATURES OF CONSTRUCTION

 a) Pumps shall be of Submersible, wet pit type.  
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 b) Pumps shall be able to pass through solids upto 40 mm and capable   
 of handling waste water which may contain, sludge, plastic solids etc. 

 c) Coupling device shall ensure leak proof joint between the pump and 
discharge elbow. This shall also enable pump to be removed from the sumps 
without the necessity of dismantling any nuts, bolts etc.   

 d) Pumps shall be portable type and capable of using in any sump as and when 
required. Pump shall be provided with required stool, flexible, hoses chain 
connection etc. for easy installation, removal and maintenance. Adequate 
length of chain required for lowering the pump into the sump and flexible type 
discharge pipe shall be provided.   

 e) Impeller  

  Impeller type shall be open/semi-closed type/closed as indicated elsewhere. 
Enclosed impellers shall be equipped with seal rings on their hubs. In case of 
open impeller, the pump shall be design to take care of the additional thrust 
produced.

6.00.00 MOTOR

i) Motor shall be coupled directly to the impeller shaft. 

ii) The motor shall be suitable for operation when submersed in water. The 
housing shall have required degree of protection.  

iii) Necessary arrangement to be made to make cable entry absolutely water 
tight, with cores cast in insulation along with cable gland 'O' ring seat.  

iv) Built in temperature sensors are to be provided to enable tipping of motor if 
temperature rises above the design temperature limit. These sensors are to 
be used directly in the circuiting of control panel. The control circuit should 
trip the motor if the temperature rises beyond safe limits. 

v) Moisture sensors are to be embedded in motor chamber to trip the motor in 
case of moisture entry in motor due to failure of pump mechanical seal. 

vi) Motor shall be oil filled/oil lubricated or water filled type. Pressure equalizing 
diaphragm and sand guards with seal shall be provided to prevent the water 
and sand entering the motor.  

 vii) Power supply to the motor and control connections shall be preferably 
combined in one cable and shall be flexible copper conductor PVC insulated, 
armored and overall hard grade PVC sheathed, and suitable for  under water 
service. The cable gland shall be properly sealed to prevent entry of pumped 
liquid the motor. Length of the cable shall be of suitable for site conditions. 
The cable shall be terminated on the control panel with necessary facility to 
terminate with the power receptacle.   
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 viii) For pumps which are specified under portable application, Cable shall be 
suitable for continuous winding/un winding duty on a cable reeling drum and 
shall be installed on a trolley mounted on wheels. Associated control panel is 
also to be mounted on the trolley. 

ix) Water level controller shall be provided which should be with two level 
controls, high to start and low to stop. 

7.00.00 EQUIPMENT DATA SHEET  

Type of pump   : Submersible type fixed inside pits/ sump  
    with guides /lifting chains   

Type of Working Fluid  : Drains with particle size upto 40 mm  

Type of impeller  : Open

Type of lubrication   : Self / Grease / Oil

 Speed    : Preferably 1500 rpm (maximum) 

Material of Construction

 a) Casing  : 2% Nickel Cast Iron, IS:210  
      Grade FG 260;  

 b) Impeller  : SS-316

 c) Shaft   : SS- 410

d) Bolts & nuts   : SS-316

 e) Accessories  :  Suction Strainer, Pump stand, Adaptors for  
      discharge flange, Level measuring devices/ 
      Controllers, Lifting hook & chain handle to  
      agitate debris etc, Discharge hose  
      connected with piping upto the drains etc. 

f) The discharge, suction /column pipes shall be heavy grade Carbon steel 
externaly lined with epoxy or galvanised. 
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CPU Service 
Vessel 

Ya Y Y Y Y Y Y
3 

     Y1    

Acid 
Alkali/Chemical 
Storage       Tanks/ 
Vessels (LP) 

Ya Y Y Y Y Y
4 

Y          

Resins/Activated 
Carbon &  Internals 
of CPU 

Ya    Y         Y   

Rubber Lining of 
Vessels/ Tanks/ 
Pipes etc 

Ya    Y     Y2 Y   Y   

Dosing 
Pumps/Metering 
Pumps 

Ya      Y     Y5  Y   

Diaphragm Valves Ya    Y  Y
6 

Y6      Y7   

Butterfly Valves ( 
Low Pressure) 

    Y  Y
6 

 Y    Y8    

  1.  Body  (Cast) Ya  Yb              
  2.  Disc (Cast) Ya  Yb              
  3.  Shaft Ya  Y          Yc    
High Pressure Ball 
Valves & Butterfly 
Valves 

Ya      Y       Y   

Horizontal 
Centrifugal Pumps 

   Y Y       Y5  Y   

  1.  Casing Ya  Yb    Y          
  2.  Impeller Ya  Yb            Y  
  3.  Shaft Ya  Y          Yc  Y  
Rotary Blowers    Y Y       Y  Y   
  1.  Casing Ya  Yb    Y          
  2.  Rotor Ya  Y          Y  Y  
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Notes: 
1. Heat Treatment  shall be done as per ASME code. 
2. Bleeding Resistance tests shall  be done by keeping the sample in 33% HCl, 48% NaOH 

and DM Water for 72 Hrs. 
3. Hydro Test shall be conducted, before Rubber lining.  
4. As per code requirements. 
5. As per HIS, USA. 
6. Hydro test of body before Rubber lining.  Seat Leakage test for Actuator operated valves 

shall be done by closing the Valves with Job Actuator. 
7. Tests on Rubber parts such as Diaphragms shall be done per batch of Rubber mix, such 

as Tensile, Hardness, Adhesion, Spark Test, Bleed Resistance test and Flex test. Life 
Cycle test for Diaphragms for 50000 cycles etc shall also be done. 

8. Hydro Test of Body, Seat & Disc Strength shall be carried out in accordance with latest 
edition of AWWA C-504 Standard. Proof of Design Test in accordance with latest edition of 
AWWA C-504 Standard shall also be carried out, if not carried out earlier. Seat Leakage 
test for Actuator operated valves shall be done by closing the Valves with Job Actuator. 
Seat leakage test shall be carried out in both directions. 

 
a)   One per Heat/Heat Treatment batch/Lot 

         b)   On machined surfaces only. 
         c)   UT shall be done for shafts with Dia  50 mm or above. 
 

9.        For all other Misc. items, refer Table on LP piping. 
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