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1.0 SCOPE OF INQUIRY / INTENT OF SPECIFICATION 
 

1.1 The specification is intended to cover design, engineering, manufacture, inspection and testing 
at vendor's/ sub-vendor’s works, painting, forwarding, proper packing and shipment and 
delivery at site, unloading, handling & transportation at site , Erection & Commissioning 
including commissioning spares( if applicable),minor civil works as required   on FOR site 
basis,  functional guarantee testing and handing over   of  FUEL OIL UNLOADING & 
STORAGE SYSTEM  as per details  in different sections / volumes of this specification for 
2X500MW LIGNITE FIRED UNITS AT NEYVELI.  

 
1.2 The contractor shall be responsible for providing all material, equipment & services, which are 

required to fulfil the intent of ensuring operability, maintainability, reliability and complete safety 
of the complete work covered under this specification, irrespective of whether it has been 
specifically listed herein or not. Omission of specific reference to any component / accessory 
necessary for proper performance of the equipment shall not relieve the contractor ,of the 
responsibility of providing such facilities to complete the supply, erection and commissioning 
of FUEL OIL UNLOADING & STORAGE SYSTEM. 

 
1.3 It is not the intent to specify herein all the details of design and manufacture. However, the 

equipment shall conform in all respects to high standards of design, engineering and 
workmanship and shall be capable of performing the required duties in a manner acceptable 
to purchaser who will interpret the meaning of drawings and specifications and shall be entitled 
to reject any work or material which in his judgement is not in full accordance herewith. 

 
1.4 The extent of supply under the contract includes all items shown in the drawings, 

notwithstanding the fact that such items may have been omitted from the specification or 
schedules. Similarly, the extent of supply also includes all items mentioned in the specification 
and /or schedules, notwithstanding the fact that such items may have been omitted in the 
drawing.  

 
1.5 The general term and conditions, instructions to tenderer and other attachment referred to 

elsewhere are made part of the tender specification. The equipment materials and works 
covered by this specification is subject to compliance to all attachments referred to in the 
specification. The bidder shall be responsible for and governed by all requirements stipulated 
herein.  

 
1.6 While all efforts have been made to make the specification requirement complete & 

unambiguous, it shall be bidders’ responsibility to ask for missing information , ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in 
different sections of the specification and within a section itself  to the notice of BHEL and to 
seek any clarification on specification requirement  in the format enclosed under Vol-III of the 
specification   within 10 days of receipt of tender documents. In absence of any such 
clarifications, in case of any contradictory requirement, the more stringent requirement as per 
interpretation of Purchaser/Customer shall prevail and shall be complied by the bidder without 
any commercial implication on account of the same. Further in case of any missing information 
in the specification not brought out by the prospective bidders as part of pre-bid clarification, 
the same shall be furnished by Purchaser/ Customer as and when brought to their notice either 
by the bidder or by purchaser/ customer themselves. However, such requirements shall be 
binding on the successful bidder without any commercial & delivery implication.  
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1.7 The bidder’s offer shall not carry any sections like clarification, interpretations and /or 
assumptions. 

 
1.8 Deviations, if any, should be very clearly brought out clause by clause in the enclosed 

schedule; otherwise, it will be presumed that the vendor's offer is strictly in line with NIT 
specification.  

 
1.9 In case all above requirements are not complied with, the offer may be considered as 

incomplete and would become liable for rejection.  
 
1.10 Unless specified otherwise, all through the specification, the word contractor shall have same 

meaning as successful bidder /vendor and Customer/ Purchaser/Employer will mean   BHEL 
and /or NLC   including their consultant as interpreted by BHEL in the relevant context.  
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1.0.0 SCOPE OF WORK   
 

Design, engineering, manufacture,  inspection and testing at vendor's/ sub‐vendor’s works, painting, 
forwarding, proper packing, shipment and delivery at site, unloading, handling & transportation at site, 
Erection & Commissioning, minor civil works as required, functional guarantee, testing and handing 
over of Fuel Oil System shall be as per details in different sections of this specification.  

   
  P&I Diagrams     and write‐up for Fuel Oil Handling System  (for tender purpose)  is enclosed with the 

specification.  Detailed P&I Diagrams, System write up & Control philosophy shall be furnished by the 
successful bidder during detail engineering & the same shall be subject to customer approval without 
any commercial implication.    

 
1.1.0  SCOPE OF SUPPLY 
 

Scope of supply by bidder shall comprise of but not necessarily limited to the following. P&I Diagrams   
mentioned in clause No. 15 of this section may pls be referred. 

a) Two(2) nos. of vertical cylindrical, fixed roof type HFO storage tanks each of net capacity 2000 cum 
dully  fitted  with  steam  heated  floor  coil  heaters  and  other  appurtenances,  accessories, 
instrumentation, controls and fittings etc. 

b) Two (2) nos.  of vertical cylindrical, fixed roof type LDO storage tank of net capacity 200 cum dully fitted 
with appurtenances, accessories, instrumentation, controls and fittings etc. 

c) Two (2) numbers twin screw LDO unloading pump motor set of capacity 25m3 each with matching 
simplex strainer at their suction.  

d) Three (3) numbers of capacity 25m3 each, twin screw HFO unloading pump motor set with matching 
simplex strainer at their suction. These pumps & strainers shall be steam traced/heated. 

e) One (1) no of Condensate Flash Tank near tank farm area of capacity 6.0m3 duly insulated and cladded 
near tank farm area. 

f) One (1) number drain oil tank ( with steam heating coils) of 10m3 capacity to be located in the fuel oil 
unloading pump house , including  its all the accessories.  

g) Two  (2) numbers  vertical  single  screw  drain oil   pumps motor  set with  all  accessories of  capacity 
10m3/hr each to transfer oil from drain oil tank to HFO tanks.   

h) Two (2)   numbers vertical single screw   pumps motor set with all accessories of capacity 5m3/hr to 
transfer recovered oil  from Oil water separator’s  (OWS) oil pit  located near  tank  farm area  to HFO 
tanks/drain oil tank. 

i) One (1) no. vertical Non clog centrifugal pump motor set of capacity 10m3/hr with all accessories in 
OWS to transfer separated oil water mixture to ETP.  

j) Two (2) number vertical centrifugal sump pump motor sets with all accessories of capacity 10m3/hr in 
Fuel oil U/L Pump House to transfer bilge water from pump house to OWS. 

k) One  (1)  no.  self‐actuated  pressure  reducing  station  near  tank  farm  area  for  reducing  aux.  steam 
pressure from 16 ata. to 4 ata.  

l) Six  (6) Nos. HFO unloading  flexible neoprene/ metallic hoses.  three  (3) nos  LDO unloading  flexible 
neoprene/ metallic hoses , Six(6) nos. flexible hoses each for Steam heating &  receiving condensate 
respectively.  Length of each hose  shall be  to  suit  the  layout  in unloading area. However minimum 
length shall be 8 m. 

m) One (1) no. LDO day tank of capacity 50 m3 to cater to the Auxiliary Boiler. 

Page 10 of 303



 

 

 

TECHNICAL SPECIFICATION FOR 

FUEL OIL UNLOADING & STORAGE SYSTEM 

2X500MW  LIGNITE FIRED UNITS, NEYVELI 

SPECIFICATION NO. PE-TS-400-166-A001 

VOLUME  II-B SECTION ‘C’ 

REVISION 00 DATE:10.08.2014  

PAGE 3 of 13 

 

n) Two (2) , 1W+1S, twin screw LDO transfer pump motor set each of capacity 25 m3/Hr with simplex 
type strainer at their suction. 

o) All piping, fittings, etc. required for LDO day tank system. 

p) Complete piping, valves, fittings, flanges, traps, fasteners, gaskets, with suitable hangers, supports, pipe 
trestle within dyke and pump house as required etc. as applicable   within the terminal point.  

q) Complete steam tracing, Insulation and cladding material along with all accessories for HFO tanks, HFO 
lines, pumps, strainers etc.  

r) Nozzle for foam pourer, heat detector on tank roof & pad plates welded to the tanks as per details to 
be furnished to the successful bidder during detailed engineering for welding supports for water piping 
and hydrant piping. 

s) Platform and approach ladder to the platform for foam pourer. 

t) Sump pumps (W+S) where ever required due to  layout constraints with  in terminal point. Type and 
capacity of these pumps will be decided during detailed engineering stage without and commercial 
implication. 

u) All mechanical  items  for oil water separator pit  including     skimmer pipe, butterfly valve, heating 
arrangement, rung ladder etc. for OWS. 

v) Buried MS pipes as  required along with  their wrapping and coating and  /or cathodic protection as 
required.  

w) Pipe‐supporting structures over the  insert plates for pedestal supported pipes and also on pipe rack 
supported pipe.  

x) All MS structures for cross overs, valve / instruments/ equipment operating & maintenance platforms, 
approach ladders for access to platforms, trench/pit.  

y) Painting of equipment along with their accessories within battery limit.  

z) Electrical scope as per enclosure elsewhere in the specification.  

aa) Instrumentation  &  control  System  including  control  panel,  instruments,  interlocking  &  protection 
devices complete in all respects required for safe, efficient and reliable operation of the plant and to 
be read in conjunction with C&I potion of specification.   

bb) C&I Scope as per enclosure elsewhere in the specification.  

cc) Erection & commissioning spares as required for the complete system. 

dd) One  set of  special maintenance  tools &  tackles,  if any. These  tools  shall not be used  for erection/ 
commissioning purposes and shall be in an unused and new condition when they are handed over to 
the customer at site. Each tool shall be stamped so as to be identified easily for its use. The tools shall 
be supplied in a steel toolbox.    

ee) Mandatory spares as per Annexure‐V of specification.  

ff) Initial charge of all lubricants and fluids except HFO  and LDO  

gg) All valves, counter‐ flange with nuts, bolts and gaskets at all the terminal points. 

hh) All equipment Foundation bolts/ Anchor   bolts etc. 

ii)  Flow able non‐ shrink grout of one grade higher than concrete used for civil work grouting below base 
plate for all structure/ equipment & for grouting of foundation / anchor bolts.. 

jj) Relevant scope of supply as per GTR, GCC & SCC. 
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kk) Valves in pit outside dyke as required as per latest OISD recommendation complying to requirement 
whichever is more stringent. 

ll) Any changes required to take care of temperature effect to be considered by bidder as part of total 
cost quoted. 

mm) Any  other  instrument,  item  required  for making  the  installation  complete  in  all  respect  and  for 
satisfactory operation of the system   for the scope within the terminal point, as well as to meet any 
statutory requirement relevant to the package, unless specifically EXCLUDED from scope of supply. 

 

1.2.0  SCOPE OF SERVICES 

  Scope of services by bidder will include but not necessarily limited to the following:  

a) Unloading, Storage, handling and transportation at site. 

b) Minor  civil work  like  chipping  of  foundation,  grouting  below  base  plate  for  all  structures, 
equipment , grouting of anchor bolts wherever these are not placed in the foundation during 
casting of foundation itself, excavation & filling of earth for buried MS pipes if and as required.  
To  the  extent  possible,  vendor  shall  ensure  to  supply  all  foundation  bolts  timely  so  as  to 
facilitate placement of these bolts while casting the foundation.   

c) Pre‐ Commissioning work such as flushing, hydraulic testing etc. Necessary consumables and 
instrumentation as required for inspection and testing at works as well as at site including pre‐
commissioning activities shall be arranged by the successful bidder at their own cost. 

d) Erection & Commissioning of Fuel Oil   System.  

e) Erection of all foundation bolts/ anchor bolts   etc.  as required for any equipment. In case these 
are not erected when foundation is being cast refer point no b above. 

f) Inspection & testing, Performance Requirements and functional guarantees. 

g) Painting of tank and all other items within scope of supply. 

h) Making Good/Repairing/replacement of and damaged done by bidder to adjacent structure, 
pipes etc. while erecting equipment’s related to Fuel Oil system 

i) Electrical scope as per enclosure elsewhere in the specification 

j) Preparation of drawing showing common facilities,  if any, between BHEL & Vendor supplied 
equipment. 

k) Preparation of civil assignment drawings  i.e. pedestals details;  insert plates / embedment’s 
plates required for supporting pipes and equipment etc. and review of civil drawing prepared 
by customer based on civil assignment drawing of bidder. In case any modification is required 
in the civil work already done based on civil inputs given by vendor, rework shall be done at 
the cost and risk of the vendor.  

l) Preparation of all drawings as per list enclosed under Annexure VII.  

m) Preparation of all necessary drawings/data/ documents for obtaining necessary Approval of 
statutory authorities like CCOE , IBR , Weight & Measures Department  and any other agency/ 
competent  authority    related  to  installation of  Fuel Oil Handling  System   on behalf of  the 
customer. All expenses required to obtain the approval shall also be borne by the successful 
bidder. Successful bidder shall inform customer well in advance requirement of authority letter 
along with  format  for  the same.   After  issuance of authority  letter     by customer,  it will be 
vendor’s responsibility to regularly follow up with the concerned authorities to obtain timely 
approval  from  these  authorities.  Any  delay  on  account  of  the  same,  unless  any  specific 
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information related to above approval to be furnished by customer  is delayed by customer, 
shall be  to  vendor’s  account  and  shall   not  be used  as  a  reason  for  extension  in  contract 
completion.  

Layout  drawing  to  be  prepared  for  statutory  approval  apart  from  showing  the  technical 
requirements shall necessarily show key plan showing approach to site with mile stone, Survey 
No., Khasra No, Plot No. etc.   

n) Training  of  plant  Owner’s  personnel,  O&M  operators’  personnel  on  plant  operation  and 

maintenance.    

o) Relevant requirements as per GTR, GCC, ECC & SCC.  

p) Any other service required for making the  installation complete  in all respect within battery 
limits and  for  satisfactory erection &  commissioning of  the  system as well  as  to meet any 
statutory  requirement  relevant  to  the package, unless specifically EXCLUDED  from scope of 
services. 

 
2.0.0 EXCLUSION 
 

a) Civil work for fuel oil unloading & storage system including 

i) Road tanker unloading platform  
ii) Tank & Pump  foundations 
iii) Unloading Pump House  
iv) Dyke wall and barbed fencing  
v) Encasing of buried pipes, providing culvert for the same, if required. 
vi) Hume Pipes, if any 
vii) Civil works like pits, wherever required. 
viii) Handrails other than those on the storage tanks.   
ix) Various cable & pipe trenches, pipe pedestals, drains, sumps, insert plates for pedestals for pipe 

supports. 
x) Pipe  rack/trestle  (refer definition of pipe  rack/  trestle elsewhere  in  the  specification) outside 

pump house and dyke area. 
 

However, location, sizing and loads, top of concrete elevations, top of grout elevations etc.  and 
any other input related to above as applicable for above shall be given by the vendor.  

b) Fire Protection system for storage tank. 
c) Air Conditioning / ventilation of Fuel Oil pump house. 
d) Control/IO panel for Fuel Oil pump houses  
e) Lifting equipment for unloading pump house for maintenance purpose of these pumps. Capacity 

of lifting equipment is envisaged as 1.5 T with lift as 8.5 m. Bidder to confirm adequacy of the same. 
f) DCS control. However, all  logic for  implementation of control and monitoring from DCS shall be 

provided by successful bidder during detail engineering. 
g) Exclusion as indicated in Electrical & C&I portion of technical specification  
h) Relevant exclusion as per GTR, GCC, SCC & ECC. 

 
3.0.0  SERVICES TO BE PROVIDED BY THE CUSTOMER 
 

a) Relevant services as per GCC, SCC & ECC. 
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4.0.0  TERMINAL POINT  

 
LDO    :  Near oil unloading area: 

LDO Road Tanker nozzle connections towards LDO U/L Pump 
suction side. 
                         
Near fuel oil unloading & pressurizing pump house: 
Up to 2000 mm outside Pump house wall for suction & return line of 
LDO. Further routing shall be in BHEL-Try scope. 
 

     
HFO 
 
 
 
 
 
 
 
 
 
 

: 
 
 
 
 
 
 
 
 
 

Near oil unloading area: 

 HFO Road Tanker nozzle connections towards HFO U/L Pump 
suction side. 

Near fuel oil unloading & pressurizing pump house:  
 
2000mm outside pump house towards suction of HFO pressurizing 
pumps.  Further, routing shall be in BHEL-Try scope. 
 

Aux. Steam 
 
 
 
 
 
 
Effluent from Oil Water 
Separators 
 
Drain from dyke area      : 

: 
 
 
 
 
 
 
: 
 
 
 
 
 
    

Steam header at 16 kg/cm2 by BHEL‐PC at 2000mm from FO 
unloading& pressurizing building.    
At the TP BHEL shall supply 4 MT/hr of steam. Bidder shall check 
the adequacy of the same. In case this is not adequate, bidder to 
inform the maximum aux. steam requirement at this TP along with 
manual calculation for the same.  
 
Shall be terminated at the guard pond in ETP area 
 
 
To OWS  during  normal  condition &  to  plant  drain  during  rainy 
season through two way valve pit. Valves in the valve pit along with 
limit switch for the same are included in bidder’s scope. 
 

Change in location of terminal points by up to 50 meters in plan view and 10 m in elevation view 
shall have no price implication. Isolation valves at the terminal points shall be in the scope of the 
bidder.  
 

5.0.0  PERFOMACE REQUIREMENTS  
              This will comprise of: 

5.0.1 PERFORMANCE requirement at shop: 

a. Capacity, total dynamic head noise & vibration level of all pumps in isolation. 

b. Noise level for safety valve to be limited to 105 dB (A) 

c. Inspection and testing of all valves as per approved QAP.   

5.0.2  Functional Guarantees at site: 
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a. Capacity,  total dynamic head  and power  consumption, noise &  vibration  level of  all operating 
pumps in parallel. The capacity of pumps while operating in parallel will be verified by indication in 
tank level difference.  

b. Noise level for safety valve to be limited to 105 dBa  

c. Entire piping & support for smooth operation 

d. All  other machines  /  components  /  system  shall  be  acoustically  designed  for  a  surface  sound 
pressure  level of Lp < 85 dB  (A), measured  in accordance with  ISO 3746 /  IEC 651 / BS: 5969 /  
IS:9779 respectively at a distance of 1.0 m from equipment surface and at a height of 1.5m above 
ground  level.   The  surface  sound pressure  level  (Lp)  shall be  averaged over  the measurement 
surface  and  corrected  for  effect  of  background  noise  and  the  influence  of  reflected  sound  at 
measurement surface (environmental correction).  With sound pressure levels of 85 dB (A) or less 
according ISO  it shall be ensured that maximum surface noise  levels of any  item of plant of  less 
than 85 dB (A) at 1.0 m from outline and a height of 1.5m from the floor shall be net during normal 
operating conditions. 

e. In case during test it is found that the equipment/system has failed to meet the guarantees, the 
contractor  shall  carry  out  all  necessary  modifications  and/or  replacements  to  make  the 
equipment/system comply with the guaranteed requirements at no extra cost to the Employer.  
However,  if  the  contractor  is  not  able  to  demonstrate  the  guarantees,  even  after  the  above 
modifications/replacements within ninety (90) days or a reasonable period allowed by BHEL, after 
the tests have been completed, BHEL will have the right to Reject the equipment / system / plant 
and recover the payments already made or a accept the equipment / system after assessing the 
deficiency in respect of the various ratings, performance parameters and capabilities and recover 
from the contract price an amount equivalent to the damages as determined by  BHEL. 

f. The  successful bidder will prepare a document  titled  “HANDLING OVER PROTOCALL” 
consisting  various  activities  to  be  demonstrated  by  them  for  handing  over  of  the 
package. 

 

6.0.0            LAYOUT REQUIREMENTS  

a) System layout shall conform to the requirements of the Petroleum Act 1934 & Petroleum Rules 
2002, OISD 118 latest edition whichever is more stringent. The layout shall also confirm to all 
other relevant OISD specifications 

b) All established engineering practices with regard to layout of various equipment & piping shall 
be  followed and  the  same  shall be  subject  to Customer approval during detail engineering 
without any commercial implication.  

c) The pipes between  storage  tank,  fuel oil unloading area  shall be  running on Pipe  rack and 
pedestal as applicable.  

d) Tentative  Location of  items  related  to Fuel Oil handling System  is  shown  in enclosed PLOT 
PLANS.   This will be finalized during detail engineering based on equipment dimensions and 
other  layout related requirements. There will however be no cost  implication on account of 
the same. 

e) For road tanker unloading of fuel oil, LDO/HFO pumps will be located above ground. Further, 
while  selecting  pipe  size,  velocity  inside  the  pipe  shall  not  overshoot  the  velocity  criteria 
indicated elsewhere in the specification.  

f) To  the  extent  possible,  all  valves  shall  be  located  at  grade  level  for  easy  operation  & 
maintenance.  Where  location  at  grade  level  is  not  possible,  suitable  operating  and 
maintenance platform made of MS grating and access ladder/ staircase/walkways to the same 
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shall be given by the bidder. The platform and walkways will be designed by considering load 
of at least 750Kg/M2. 

g) Where pipes are routed in a manner that it hampers man movement in that area, suitable no. 
of cross overs made of MS gratings  shall be given across  such pipes  to  facilitate easy man 
movement in such areas. Further suitable access ladder of MS construction shall be given for 
access  to  equipment/  pipes  located  in  pit/  trench.  Such  structures  shall  be  designed  by 
considering a load of at least 750Kg/M2. 

h) Expansion  bellows  /  pipe  loops  shall  be  provided  in  the  steam  line  and  HFO  lines  to 
accommodate pipe expansions at suitable distances as per calculation to be furnished by the 
successful bidder during detail engineering.  

i) For all pedestal  supported pipes, BHEL  scope will be  limited  to pedestal with  insert plates. 
Maximum height of pedestal  to be provided by BHEL shall be 300 mm  from FGL/FFL  in  the 
corresponding area. Structures required above these pedestals for supporting the pipes are 
included in the scope of the bidder. Pipe having BOP up to 2.0m from the grade level / FFL / 
FGL in the corresponding area shall be pedestal supported. However, inside the pump house 
no pedestals / insert plate shall be provided for fixing. Bidder shall support the pipes using pipe 
supports and anchor fasteners inside the pump house. 

j) Layout shall be prepared in a way to avoid the buried piping to the maximum possible extent. 

 
k) Oily water collected in storage tank area, oil unloading area will normally be collected in OWS 

pit by gravity either through trench (limited to a depth of 0.5 m) or through buried pipe (limited 

to a depth of 1.0 m) . However, in case depth of pipe between the pit and OWS pit exceeds 1 

m or gravity flow is not possible due to layout constraints (which can be reviewed during detail 

engineering), the oily water waste shall be collected by pumping to OWS pit. Necessary pumps, 

valves, pipes, pipe supports, and instruments etc. for the same shall be in the bidder’s scope. 

l) Straight length required before and after control valve s, flow element/ flow meters, shall be 

provided as per latest standard/ applicable codes.  

m) Rainwater collected inside the dyke shall be diverted to storm water drain while contaminated 

oily waste shall be sent to OWS.   All valves required  in pits outside the dyke are  included  in 

bidder’s scope of supply.  

n) Instruments to be mounted on tank shall be suitably located so as to have easy access from the 

staircase without  interfering with man movement  on  the  staircase. Wherever  this  is  not 

possible,  suitable platform  along with  access  to  the  same  shall be provided by  FO  System 

bidder.  

o) Signals from all field instruments shall be first terminated in Junction boxes before transmitting 
this signal either to Control panel or to I/O rack or to DCS. Junction box is included in bidder’s 
scope. Erection of cable between field instruments to Junction Box is also included in bidder’s 
scope.   Scope of cable  supply  shall be as per project  specific  scope  split  sheet given under 
electrical portion of this specification. 

p) All  piping  shall  be  arranged  to  provide  clearance  for  removal  of  equipment  requiring 
maintenance and easy access to valve and other piping accessories required for operation and 
maintenance. The  layout drawing  to be  submitted by  the  successful bidder will necessarily 
show the valve orientation and access to valve and accessories. 

q) Instrument/ LIE/LIR  shall not be  located  in  space meant  for walkway & maintenance  space 
across the equipment, maintenance bay of building. Location of all instruments shall be marked 
in layout drawing to ensure correct location of the same. 
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7.0.0  EQUIPMENT SELECTION & DESIGN CRITERIA 

  The minimum design criteria/ technical details to be followed for various equipment shall be as per 
Data Sheets / Design criteria under given under Annexure‐II & Annexure‐VIII to section‐C. If there is 
any  contradiction  between  design  requirements  given  under  Annex‐II &  Annex‐IX,  the  later  shall 
prevail.   Also, contradictory requirement for specification of particular equipment, and clarifications 
not having been sought by the bidders, the most stringent requirement as per  interpretation of the 
BHEL will prevail. Successful bidder will furnish detailed data sheets/ specifications / design calculations 
for various equipment for customer’s/ consultant’s approval during detail engineering. For  items for 
which specific technical specification is not enclosed, data sheet / dwgs / design calculations for such 
items shall be subject to customer/ consultant approval during detail engineering. All comments made 
by customer/ consultant shall be incorporated by the successful bidder without any commercial and 
delivery implication. 

 

8.0.0  PAINTING / CORROSION PROTECTION REQUIREMENT  

   This will be as per customer specification given under Annexure‐VIII. During detailed engineering 
stage,  successful  bidder  shall  prepare  and  submit  the  painting  schedule  for  FOHS in  line with 
customer specification for each equipment pipe, tanks, structure etc. for customer approval and 
changes suggested shall be taken care without any commercial implication. 

 
10.0.0  QUALITY ASSURANCE, QUALITY PLANS, INSPECTION & TESTING PROCEDURE:  
 

a) The Quality plans / checklist for the previous executed jobs for the equipment’s / instruments are 
attached under Annexure lll.  

 
b) The successful bidder shall furnish Quality Plans/ Inspection Check Lists for various  item for the 

package in line with minimum requirement indicated in specification during detail engineering for 
Customer’s approval.  
 

c) For other items for which any specific inspection requirement is not indicated in the specification  
but  the  same    included  in  scope of work  ,  vendor  specific QPs/ CLs  shall be  furnished by  the 
successful  bidder  for  Customer/Consultant’s  review  and  approval.  All  comments  made  by 
customer/ consultant shall be incorporated by the successful bidder without any commercial and 
delivery implication. 

 
d) The Field Quality Plan of bidder  shall also be  submitted by  the  successful bidder during detail 

engineering for customer’s / consultant’s approval. All comments made by customer/ consultant 
shall be incorporated by the successful bidder without any commercial and delivery implication. 

 

e) For  flame  proof  actuator,  motors,  junction  boxes,  instruments  etc.    as  per  specification 
requirement, valid test certificate for the same shall be submitted by the vendor as part of QC 
documentation. In case valid test certificates are not available, necessary test shall be conducted 
in line with applicable standard in presence of customer and cost of such test shall be deemed to 
be included in the contract price 

 
 

11.0.0  SUB‐VENDOR ITEMS 
 
  The tentative make of Sub‐vendor items shall be generally as per Annexure‐lV enclosed which is subject 

to customer approval during detail engineering. Make of any unlisted items shall be subject to customer 
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approval during detail engineering. For such items, bidder to furnish list of sub‐vendors during detail 
engineering stage for BHEL’s review and approval. Bidder shall furnish along with his offer the following 
supporting documentation within 1 month of placement of LOI. Thereafter no request for additional 
sub‐vendor shall be entertained. 

a) Documentation to show that the equipment /system have been supplied for a plant of similar 
or higher capacity. 

b) Documentation  in  the  form  of  certificate  that  the  equipment/system  has  been  operating 
satisfactorily for two years as on the scheduled date of bid opening. 

The successful bidder will get the makes of all  items approved from Customer/ Consultant during 
detail engineering within two months of placement of LOI.  The complete list will be necessarily be 
submitted within  one month of placement of LOI to ensure timely placement of order for BOIs  
           
Bidder to assess the capability of their proposed sub‐vendors in terms of preparation of drawings, 
calculations, documents, quality assurance, supply of material etc. as per project schedule before 
placing the order on them.  
 
Dealers are not acceptable for any  item of the package. Bidder shall procure all  items  including 
plates, structural, flanges; counter flanges etc. from approved sub vendor only.   
 
 

12.0.0  DRAWINGS AND DOCUMENTS TO BE SUBMITTED WITH THE BID 
 
  The drawings and documents to be submitted with the bid shall strictly be as per Annexure‐VI.  Any 

documents other than those indicated in Annexure‐VI will not be reviewed and will not form part of 
contract.  

13.0.0  DRAWINGS/ DOCUMENTS REQUIRED DURING DETAIL ENGINEERING 

  Tentative list of drawing / document required during detail engineering is attached in Annexure – VII. 
Any other drawings and documents as required by BHEL / Customer / Consultant shall be furnished by 
the  successful bidder during detail engineering  stage  for which no commercial  implication  shall be 
entertained by BHEL.  

14.0.0  DRAWINGS DISTRIBUTION SCHEDULE 

Vendor needs to submit 10 sets of hard copies of each drawing/document during detail    engineering 
along with editable soft copy of the same. However, exact no. of drawings / documents and 
submission/distribution procedure for the same shall be intimidated to the successful bidder after award 
of contract and the same shall be complied by the successful bidder without any commercial implication. 

15.0.0  DRAWINGS ENCLOSED WITH THE SPECIFICATION 
 

Following drawings enclosed will form part of the specification.  
a) Plot plan  
b) Process & Instrumentation Diagram of HFO, PE‐DG‐400‐166‐A101 
c) Process & Instrumentation Diagram of LDO, PE‐DG‐400‐166‐A102 
d) Process & Instrumentation Diagram of steam & condensate, PE‐DG‐400‐166‐A103 

 
The  flow diagrams are  indicative and show  the minimum  requirement  to be  followed  including 
minimum  requirement  of  instruments.  Any  other  item  and  instruments  required  (within  the 
terminal points) to make the system complete in all respect and for satisfactory operation of the 
system shall also deemed to have been  included by the bidder  in their scope  .The detailed P&I 
diagrams for HFO, LDO system as well as for Aux. Steam in line with specification requirement shall 
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be developed by the vendor during detail engineering for customer’s approval and without any 
commercial implication to customer. Bidder to note that the while preparing PIDs after placement 
of order, successful bidder shall  incorporate  line numbers   Instrument tag nos., KKS Numbering, 
equipment no, Line Spec, Line MOCs,  legend  /  symbol chart  , equipment capacity  ,  relief valve 
capacity and set pressure, control valve capacity, range, fail position etc. in these drawing and same 
are subject to the customer approval. 
 

17.0.0  OTHER REQUIREMENTS 

i) Site Visit before submission of offer.   

Bidders shall make Site visit in order to familiarize themselves with  existing   condition of site before 
submitting the bid in order to make their offer complete. During detail engineering also, the successful 
bidder shall be responsible for the correctness of details wrt existing facility at site. Customer approval 
on any drawing having details of existing facility shall not be cited by the successful bidder a valid 
reason for any shortcoming in the work by them.  BHEL shall also not entertain any cost implication for 
any lack of input data with regard to site during detail engineering. 

ii) Bidder shall submit detail erection manual for each of the equipment as well as complete system 
supplied under this    contract at least 3 months before the scheduled erection of the concerned 
equipment / component or along with supply of concerned equipment / component whichever is earlier. 

 

iii) The O&M Manual to be submitted by the successful bidder will necessarily address the following: 

a. Complete System Description along with PIDs, write up on electrical philosophy and 
safety/process interlocks etc. 

b. Instructions for plant operation 

c. Commissioning procedure of the system 

d. Chapter on precautions to be taken during: 

 Operation 

 Idle time 

 Long shutdown  

e. Chapter on trouble shooting during plant operation covering: 

 Safely aspects 

 Do’s and do not’s 

 Maintenance schedule 

 Schedule of lubricants & consumables 

f. O & M instruction for all individual equipment which shall invariably contain but not 
necessarily limited to the following: 

 Equipment description/interdiction 

 Data sheet, Equipment GA & Cross Section Drawing 

 Catalogue of each equipment  

 DO’s & DON’T’s 

 Duty Conditions 

 Installation & Safety Recommendation 

 Start-up & shut down procedure 

 Instructions for testing and adjustment of system parameters 

 Disassembly & Assembly Instructions giving sequence no. of each component 

 List of Replacement/ Spare parts along with their drawing and catalogues and 
procedure for ordering spares.   

 Reason & Remedy Chart for any problem  
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 Maintenance Schedules- Daily, Weekly, Monthly, Half Yearly and Annual 
indicating clearly   the spares part and man-hour requirement for each stage. 

 Detailed specification/ Schedule  of all the consumables including lubricant oils, 
greases, chemicals etc. required for the complete system 

 Commission procedure for equipment. 

iv)  Document approval by customer under Approval category or information category shall not absolve 
the vendor of their contractual obligations of completing the work as per specification requirement. Any 
deviation from specified requirement shall be reported by the vendor in writing and require written 
approval. Unless any change in specified requirement has been brought out by the vendor during detail 
engineering in writing while submitting the document to customer for approval, approved document (with 
implicit deviation) will not be cited as a reason for not following the specification requirement. 

 

v)  In case vendor submits revised drawing/doc after approval of the corresponding drawing/doc, any 
delay in approval of revised drawing shall be to vendor’s account and shall not be used as a reason for 
extension in contract completion. However, in case changes are necessitated due to any constraints at 
customer end, delay in review/ approval of such revised drawing beyond one month will be to customer’s 
account.  

 
 vi) Bidder to note that the successful bidder, during detail engineering, will submit the drg/doc through 
web based Document Management System in addition to hard copies to be submitted as per dwg/ 
document distribution schedule. Bidder would be provided access to the DMS for drg/doc approval and 
adequate training for the same. Detailed methodology would be finalized during the kick-off meeting. 
Bidder to ensure following at their end 

 Internet explorer version – Minimum Internet Explorer 7 

 Internet speed – 2 mbps (Minimum preferred) 

 Pop ups from our external DMS IP (124.124.36.198) should not be blocked  

 Vendor’s  Internal  proxy  setting  should  not  block  DMS  application’s  link 
(http://124.124.36.198/wrenchwebaccess/login.aspx)” 

DMS user manuals to be used by BHEL PEM vendors for uploading, viewing, revising, 
commenting and tracking documents on PEM’s DMS have been uploaded on PEM internet 
website (www.bhelpem.com ) under the Vendor session.  
For quick access bidder may refer the link http://bhelpem.com/DMSManuals/DMSManuals.html 

 
vii) Engineering for this project is being carried out in 3D environment at BHEL end. Name of engineering 
platform on which BHEL is doing the project is Smart Plant Suite. This is being done to have automated 
interface checking and thereby minimising rework at site. Hence   bidder, in their own interest,   is 
requested to prepare all layout drawings using 3D Modelling software.  These drawings will also be made 
available to BHEL in soft for checking interface with other agencies in consolidated layout drawings. 
Bidder’s inability to prepare drawing using 3D Modelling software will not be criterion for evaluation of 
their bid.     

 

viii)  Final Electrical Load list will be submitted by the successful bidder as per agreed drawing/ doc 
submission schedule. Thereafter any change in the electrical load list shall be entertained only subject 
to its feasibility, and BHEL reserves the right to debit the vendor cost of any changes necessitated in the 
switch gear /MCC on account of changed loads. 
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ix) Wherever CIVIL works is excluded from the bidder’s scope, successful bidder shall furnish civil 
assignment drawings.  The corresponding CIVIL drawing prepared by BHEL / CIVIL agency, based on 
civil assignment drawing of bidder will be furnished to the successful bidder for concurrence. In case any 
modification is required in the civil work already carried out based on final civil inputs given by vendor, 
BHEL reserves the right to debit cost of such rework to vendor”.  

xi) In case of any contradiction of above specification with that of specification given under 
section-VIII, the spec. given under section-VIII shall prevail. 
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1.0        SYSTEM DESCRIPTION 

Light Diesel Oil (LDO) shall be used as initial start-up/ warm up fuel while heavy Fuel Oil (HFO Gr 
HV) shall be used for flame stabilization during low load operation.  The Fuel Oil Handling System 
to be considered comprises unloading & storage of LDO and Heavy Fuel oil (HFO Gr HV). The 
basic operation & control philosophy of fuel oil unloading & storage system is described in 
succeeding sections. The bidder shall provide all the features as specified herein including other 
features as required for safe, efficient and trouble free operation of the system. The successful 
bidder shall furnish the detailed operation & control philosophy during contract stage for customer’s 
approval. 

Fuel Oil Characteristics are provided at Clause No.3.0 of this document.  

1.1 HEAVY FUEL OIL SYSTEM 

 

1.1.1 Heavy Fuel Oil (HFO Gr HV) shall be delivered to power station by six (6) nos road tankers. The 
road tankers shall be unloaded through flexible metallic / neoprene unloading hoses of 8.0m length 
with fire safe type ball valve for isolation and a hose stand for each unloading hose. The Fuel Oil 
unloading header will have 6 Nos. unloading points. The HFO unloading header shall be steam 
heat traced and insulated. 

1.1.2 The road tankers shall have steam heating coil arrangement dully installed for heating HFO up to 
min. 500C. Steam supply to the road tankers from Aux steam header (laid by the side of Fuel Oil 
unloading header) shall be through metallic flexible hoses and the condensate shall be collected 
in a condensate header laid by the side of Fuel Oil unloading header.  

1.1.3 Heavy Fuel Oil from unloading header shall be pumped to Heavy Fuel Oil storage tank with the 
help of Three(3) Nos (2W+1S) unloading pumps as indicated in the HFO Unloading and Storage 
system flow diagram. The Heavy Fuel Oil unloading pumps are of rotary positive displacement, 
twin screw type and provided with matching capacity simplex strainers (steam heated) at their 
suction with interconnecting piping and valves as shown in the P&I diagrams for HFO System, 
Drwg No.-  PE-DG-400-166-A101.   

1.1.4 Two (2) nos. HFO storage tanks, each of net capacity 2000 m3 are envisaged. The HFO tank shall 
be provided with steam floor coil heaters at the bottom of the tank to raise the temperature of oil 
to handling / tank maintenance temp. of 600C in 72 hrs. time and maintaining the temperature 
inside the tank at 600 C. The floor coil heater for the Fuel oil storage tanks shall have adequate 
nos. of sections and shall be regulated through one pneumatically operated modulating type 
control valve on the steam supply line. This shall be actuated from tank temperature. 

1.1.5 Each HFO Storage Tank shall be insulated and cladded on the shell. 

1.1.6 Interconnecting piping, valves and instruments as indicated in the Process & Instrumentation 
diagram for HFO system (Drwg.no.  PE-DG-400-166-A101) shall be provided. Piping, valves and 
other equipment shall be steam traced and insulated. 

1.1.7 Each HFO storage tank shall also be provided with a suction heater at tank outlet to heat the 
outgoing HFO by 10 degC over maintenance temp of 600C inside the tanks. 

1.2 LIGHT DIESEL SYSTEM  

1.2.1 LDO shall be delivered to power station by three (3) nos road tankers. The road tankers shall be 
unloaded through flexible metallic / neoprene unloading hoses of min. 8.0m length with fire safe 
type ball valve for isolation and a hose stand for each unloading hose. The LDO unloading header 
will have 3 Nos. unloading points.  

1.2.2 LDO from unloading header shall be pumped to LDO storage tank with the help of Two(2) Nos 
(1W+1S) unloading pumps as indicated in the LDO Unloading and Storage system flow diagram. 
The LDO unloading pumps are of rotary positive displacement, twin screw type and provided with 
matching capacity simplex strainers at their suction with interconnecting piping and valves as 
shown in the P&I diagrams for LDO System, Drwg No.-  PE-DG-400-166-A102.   
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1.2.3 Two (2) nos. LDO storage tanks, each of net capacity 200 m3 are envisaged.  

1.2.4 Interconnecting piping, valves and instruments as indicated in the Process & Instrumentation 
diagram for LDO system (Drwg.no.  PE-DG-400-166-A102) shall be provided.  

1.3 STEAM & CONDENSATE SYSTEM   

1.3.1 One no. pressure reducing station consisting of self-regulating type control valves with safety relief 
valve and bypass arrangement  shall be provided for reducing auxiliary steam available at 16 
kg/cm2 (a) to 4.0 kg/ cm2 (a). Reduced steam shall be used for heating of HFO road tankers, 
unloading header, HFO tanks, strainers, pumps etc. and tracing of HFO lines. 

1.3.2 A condensate flash tank of capacity 6.0 m3 will also be provided in the unloading area for collecting 
condensate from road tankers heating before discharging the same to guard pond in ETP area.   

1.3.3 Condensate formed in HFO unloading pump house i.e. pumps, strainers, drain oil tank shall be 
fed to sump.  

1.3.4 Condensate generated from floor coil heater of HFO Storage tanks shall be fed to flash tank placed 
near tank farm area. 

1.3.5 Interconnecting piping, valves and instruments as indicated in the Process & Instrumentation 
diagram for STEAM & CONDENSATE system (Drwg.no.  PE-DG-400-166-A103) shall be 
provided.  

1.4 DRAIN OIL SYSTEM, SUMP WATER & OIL WATER SEPARATION  

1.4.1 The fuel oil drains from different equipment’s (LDO & HFO U/L pumps, strainers) and piping etc. 
in FO unloading pump house shall be collected by gravity in a Drain Oil tank of capacity 10m3. 
Two (2) nos, 1W+1S, rotary positive displacement type drain oil pump of capacity 10 m3/hr shall 
be provided to transfer the drained oil to HFO tanks. 

1.4.2 The above drain oil tank in the unloading pump house shall be provided with a steam coil with 
isolation valve.  Steam will be supplied to the drain tank manually on need basis. The condensate 
formed shall be discharged through a trap in to the sump.  

1.4.3 All oil drain headers will have a size not less than 25 NB and adequately sloped.  

1.4.4  Two (2) nos. vertical centrifugal type sump pumps of cap. 10m3/hr, are also envisaged inside FO 
Unloading pump house to pump the oil water mixture to oil water separator located near tanks 
farm area. 

1.4.5 One no. (1) Oil Water Separator is envisaged near tank farm area. Separated water from Oil Water 
Separator shall be discharged to guard pond in ETP area through one (1) no. vertical sump pump 
of cap. 10m3/hr. Recovered oil shall be pumped to HFO Storage Tank/ Drain Oil Tank through two 
(2) nos. vertical screw pump of cap. 5 cum/hr as per Process & Instrumentation Diagram for HFO 
unloading system (Drwg.no.  PE-DG-400-166-A101). 

1.5 LDO DAY TANK SYSTEM 

1.5.1 One (1) no. LDO day tank having cap. as 50m3 has been envisaged to cater to the Auxiliary boiler.  

1.5.2 The day tank shall be filled with the help of two (2) no LDO transfer pump of cap. 25 m3/hr. These 
LDO transfer pumps shall take suction from main LDO tanks located in tank farm area.  

1.5.3 Location of LDO transfer pumps shall be inside FO unloading pump house & that of day tank shall 
be nearby to Auxiliary boiler. 

1.5.4 Necessary piping, valves & fitting between Main LDO tanks, LDO transfer pumps & LDO day tank 
shall be provided as per PID no. PE-DG-400-166A102. 

2.0       INSTRUMENTATION & CONTROL  

2.1 Operation and Control of Fuel Oil unloading and storage system will be from main plant DCS 
(under customer scope). 
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2.2 Instrumentation shall be as shown in Process & Instrumentation Diagram for HFO, LDO, and 

Steam & Condensate system given at last of this document.  

2.3 Following functions shall be done through main plant DCS: 

2.3.1 Filling any of the HFO/LDO storage tanks by ensuring proper and safe selection of these tanks. 
Simultaneous filling and emptying of same HFO storage tanks will be avoided. Signals from Limit 
switches at the inlet and outlet valves of storage tanks shall be used for this purpose.   

2.3.2 Start the HFO/LDO unloading /decanting pumps through main plant DCS for filling the tanks 
after ensuring safe start permissive. The safe start permissive shall comprise of:  

 MCC healthy 

 Selected storage tank level not HI (high). 

 Pump suction header inlet pressure not LO (low). 

 DP across pump suction strainer not HI (high). 

2.4 Stop the running unloading/decanting pump(s) through main plant DCS in case of annunciation 
for Level HI in corresponding tanks. 

2.5 Stop/Trip the running unloading /decanting pump(s) automatically in case of Level HI-HI in 
corresponding tanks. 

2.6 Stop/Trip the running unloading pump(s) automatically in case of Pressure HI in pump discharge 
header. 

2.7 Stop/Trip the running unloading pump(s) automatically in case of DP across corresponding 
suction strainer is HI. 

2.8 Start standby unloading pump through main plant DCS only in case running pumps trips due 
either to any mechanical or electrical failure 

2.9 Start the drain pump through main plant DCS on receipt of level alarm-HI or if physically the level 
is found to be high after ensuring safe start permissive. The safe start permissive shall comprise 
of:  

 MCC healthy 

 Levels in DOT not low. 

 Selected storage tank level for dumping of drained oil is not HI. 
2.10 Stop the running drain oil pump automatically in case of annunciation for Level LO in drain oil 

tank.  

2.11 Start standby drain oil pump through main plant DCS only in case running pumps trips due 
either to any mechanical or electrical failure 

2.12 Start the sump pump in respective areas through main plant DCS on receipt of level alarm HI 
or if physically the level is found to be high after ensuring safe start permissive. The safe start 
permissive shall comprise of:  

 MCC healthy 

 
2.13 Stop the running sump pump automatically in case of annunciation for Level LO in sump   

2.14 Start standby sump pump through DCS only in case running pump trips due either to any 
mechanical or electrical failure. 

2.15 Signals (annunciation & indication) from various switches / transmitters.  

2.16 Running status (on/off) of all pumps.   

2.17 Control of steam flow to floor coil heater and suction heater of HFO storage tanks through 
pneumatically operated control valve as indicated in respective flow diagram.  
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2.18 Control of LDO day tank system on similar line given above for main storage tanks. Refer PID 

no. PE-DG-400-166-A102. 

2.19        All signals from the field instruments will be first terminated on a field mounted       Junction box 
(JB) before transmitting the signals to main plant DCS.  

3.0    FUE OIL CHARACTERISTICS 

3.1 HEAVY FUEL OIL (HFO) ANALYSIS AS PER IS 1593, 1982 (GRADE-HV) 

Sl no. Characteristics 
Heavy Furnace Oil IS-

1593,(Latest Revision)- 
Grade HV 

1.1 Total Sulphur content Max. 4.5% Max 

1.2 Gross calorific value (Kcal/kg)   Of the order of 10,000 

1.3 Flash point (Min.) 660C 

1.4 Water content by volume (Max.) 1.0% 

1.5 Sediment by weight (Max.) 0.25% 

1.6 Density at 150 C(Approximate), Kg/m3 890-950 

1.7 Kinematic viscosity in centistokes at 500C (Max.) 370 

1.8 Ash content by weight (Max.) 0.1% 

1.9 Pour Point (Max.) 570C 

 

3.2 LIGHT DIESEL OIL (LDO) ANALYSIS AS PER IS 1460, 1995  

Sl no. Characteristics Light Diesel Oil (LDO)  

1.1 Kinematic Viscosity in centistokes at 40o C 2.5 to 15.7 

1.2 Waste content percent by volume (Max.) 0.25 

1.3 Sediment percent by mass (Max.) 0.10 

1.4 Total Sulphur percent by mass, Max. 1.8 

1.5 Ash percentage by mass (Max.) 0.02 

1.6 Water Content Max, % Volume 0.25 

1.7 Density at 150C(approximate), Kg/m3 850-870 

1.8 a) Flash point, Min- Pensky Martens  

                            Abel 

b) Pour point: 

660C 

- 

210C in Summer and  

     120C in Winter 
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1.9 Copper Strip corrosion for 3hrs.at 1000C 
 

Not worse than no.2 
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1. EQUIPMENT SELECTION & DESIGN CRITERIA/ DATA SHEET  

1.1 FO STORAGE AND DRAIN OILTANKS 

 

S.No.  HFO STORAGE 
TANKS 

LDO STORAGE TANKS DRAIN OIL 
TANK 

1 Storage Medium HFO    LDO HFO /LDO 
2 No. of Tanks As per scope of supply 

   
   

3 Type of Construction  Vertical Cylindrical, non-pressure type with 
atmospheric vents fitted with flame arrestor   
fixed cone roof type.  

Rectangular  

4 Tank Capacity (m3)      2000 200 10 
5 Dimensions    16.5 m dia x 

10.5 m ht   
 7.5 m dia x 5.7 m ht   2 m x 2  m x 2.7 

m  ht  
6 Design & 

Construction Code 
IS 803 / API650 IS-800/ standard 

hand book  
7 Design Pressure Atmospheric    Atmospheric 

 
8 Corrosion allowance  2 mm on the bottom plate and bottom shell course, 1.5mm on 

rest of the shell course and roof. 
9 Material of 

construction 
IS 2062 Gr A/B with minimum plate thickness as 6.0 mm including 
corrosion allowance 
  

10 Venting Capacity  As per API 2000/ IS 803 
13 Joint efficiency  85 % on all butt welded joints  
14 Insulation  YES, (on tank  

shell)  
NA YES  

1.2 CONDENSATE FLASH TANK 

 

1.3 FLOOR COIL HEATER OF HFO STORAGE TANKS 

 
S.No Characteristics 

 
Value 

1 Heating medium at the inlet of control 
valve 

Aux. Steam at 4.0kg/cm2 (a) or higher as 
decided by FO System vendor.  

1 Storage Medium Condensate  
2 Number Of Tank One(1) No. 
3 Type of Construction Vertical /Cylindrical with dished ends. 
4 Tank Capacity(m3) Six(6) 
5 Dimensions Dia. 2.0M x  Ht. 2.5M 

6 Design Code IS 2825 

7 Material Of Construction PLATES : IS 2002 GR.2A 

8 Thermal Insulation Applicable 

9 Worst Operating Pressure Four(4.0) Kg/cm2 
10 Design Pressure 10% Margin On Worst Operating Condition 
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2 Capacity of the floor coil heater shall be 
determined for following conditions: 

 

a Design capacity To raise the temperature of full tank 
capacity of Heavy Fuel oil from min. 
temp. of 120C to storage temperature of 
600C in 72hours. 

b Normal capacity  To compensate heat loss from the 
uninsulated tank completely filled with oil 
at storage temperature 

c Wind Speed 2 m/second for heat loss calculation 
d Margin to be provided on calculated 

surface area of floor coil  
10% 

3 Tube side design pressure & temperature 
 

1.5 times the heating steam pressure, 
250 Deg. C 

4 Temperature of steam to be considered 
for thermal design 
 

Tsat @ 4 kg/cm2 (a) or higher 
pressure as decided by FO system 
vendor. 

5 Material of Heating element Seamless steel tubes to ASTM A 106 
Gr.B    

6 Number of heating coil To be decided by the vendor to ensure 
uniform heating,  

7 Type of Control  Through pneumatically operated 
modulating type control valve  

8 Specific Heat of Oil to be considered for 
design (Kcal /kg/ºC) 

0.5 

 
 

1.4 SUCTION HEATER FOR HFO STORAGE TANKS 

 
S.No Characteristics 

 
Value 

1 Type of heater U-tube, shell & tube type (Oil in shell, 
steam in tube. 

2 Design ambient temperature As per project information 

3 Heater capacity 100 m3/hr 

4 Differential temperature 10 degC 

5 Initial temperature of oil 60 degC 
6 Final temperature of oil  70 degC 

7 Heating medium 
 

Aux. steam @ 4 kg/cm2 (a) or higher 
as decided by FO system vendor. 
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8 Specific heat of oil( Kcal/kg/degC) 
 

0.5 

9 Design temperature & pressure Seamless steel tubes to ASTM A 106 
Gr.B    

a Shell side 2.5 kg/cm2 (g) , 120 degC  

b Tube side 1.5 times the heating medium pressure in 
kg/cm2 (g), 230 degC.  

10 Corrosion allowance 1.8mm 

11 Oil properties As per specification 

12 Temperature of steam to be considered 
for thermal design 

Tsat @ heating medium pressure 

13 Heater Tube material Seamless tube as per ASME SA 179 
Gr.C / Equivalent 

14 Design/construction TEMA Class-C/ IS 2825 Class-2/ASME 
Sec-VIII, Div-I 

 

1.5 UNLOADING PUMPS, DRAIN OIL PUMPS & SUMP PUMPS 

 

S
.
N
o 

Characteristics 

HFO  
Unloading 

/ 
Decanting  

Pumps 

LDO 
Unloading  

Pumps 

Drain oil 
Pumps 

Sump Pump 
in Oil Water 

Separator pit 

Sump 
Pumps in 

pump 
house 

1 Type of Pumps 

Twin Screw 
Positive 

Displaceme
nt, with  
Steam 

Jacketing 

Twin Screw 
Positive 

Displacement 
 

Vertical 
Single Screw 

positive 
displacement. 

Vertical single 
screw  type 

Vertical 
single screw  

type 

2 No. &Capacity of 
Pumps                                     As per scope of supply 

3 Type of Duty Intermittent Intermittent Intermittent Intermittent Intermittent 
4 Type of Drive Direct driven by Electric Motor  
5 Location Indoor Indoor Indoor Outdoor Indoor 

6 Nature of Fluid to 
be pumped HFO LDO HFO/LDO Water with 

traces of oil 
Water with 
traces of oil 

7 Design Viscosity 
range 50-500 cST 2-20 cST 2-500 cST 5-50cST 5-50cST 

8 Sealing Manufacturer Specific 
9 Design Code Manufacturer specific. 

10 Bearings Antifriction type  Manufacturer specific  
11 Material of Construction 

i) Casing Cast Iron to IS 210 Gr FG 260/ CS Fabricated 
 

ii) Casing lining, 
if applicable Manufacturer specific 
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iii) Rotor/ 
Impeller 

13% chrome SS 
 

Cast Iron to IS 210 Gr FG 
260) 

iv) 
Rotor 

housing, if 
applicable 

CI AS PER IS 210 GR. 260 Manufacturer specific 

v) Shaft 13% chrome SS BS 970 EN-8 or equivalent 

vi) Relief valve 
body CI to IS 210 Gr FG 260 NA 

vii) Relief valve 
spring Spring steel NA 

viii) Base Plate                         Fabricated from MS to IS 2062 
ix) Coupling Manufacturer specific 

 

1.6 STRAINERS FOR HFO/LDO UNLOADING PUMPS & DRAIN OIL PUMPS 

 

1.7 STEAM TRAPS 

 
S.No.    Characteristics  Value 

 Design Features 

S.No. Characteristics Value 

01 Type Simplex  Type for unloading pumps & 
Not applicable for Drain oil pumps  

02 Fluid LDO/HFO 
03 Flow Rate  To match pump flow rate 
04 Operating Pressure, maximum  

kg/cm2 (g)  
Bidder specific  

05 Operating temperature,  C 55  
06 Design Pressure , kg/cm2 (g) 1.1 times the operating pressure , min. 
07 Design Temperature,  C  65 
08 Fluid Viscosity  As per Fuel Oil Characteristics 

09 a) Pressure drop in clean condition  0.1 kg/cm2 
09 b) Maximum permissible pressure drop  

under 50 % clogged condition  
0.3 kg/cm2 

10 Screen basket data   
a)  Dia of perforations 40 mesh 
b)  Minimum thickness Bidder specific 

11 Steam Jacket Applicable for HFO unloading pump 
suction strainer.    

12 Steam pressure for steam heating  4 kg/cm2 (a) or higher as decided 
during detail engineering 

13 End Connection  details   
a)  Inlet & outlet size  Shall match connected upstream and 

downstream pipe size 
b)  Type Flanged 
c)  Details / Standard IS: 6392 /ANSI B 16.5 /Equivalent. 

14 Material of Construction  
a) Body Fabricated from IS 2062/ Seamless 

pipe to ASTM A 106 
b) Cover Fabricated from IS 2062 PLATES 
c)  Screen basket SS 304 
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1 Type TD type or any other   type as per trap vendor 
recommendation  for steam heat tracing 

2 Strainer Integral with trap 
3 End  connection  Welded /Manufacturer Standard. 
3 Material of construction  

 

a Body SA105 /Equivalent 
b Trims SS conforming to AISI-316 /304/ Manufacture Standard 

Practice  
c Strainer SS conforming to AISI-316 /304/ Manufacture Standard 

Practice 
 Trap to trap distance shall be 40M. 
 Traps shall be suitable for a pressure of 16bar. 

1.8 STEAM TRACING 

Number and Pipe Size of Steam Tracers shall be as per following, 
Sl. No. Pipe Size   No. & Size of Tracer 

1 350NB and Above 3X20NB 
2 150NB to 300NB 2X20NB 
3 100NB and Below 1X20NB 

 
 
 

1.9 DATA SHEET FOR OIL HOSES 

S.No Characteristics Value 
 

1 Type Flexible metallic /  rubber hose confirming to BS 1435/ IS 
10733 
 

2 Size 75 NB X 6 m long for LDO/HFO 
 

3 Quantity As indicated in scope of supply 
 

4 Temperature of fluid 
handled, °C 

Capable of handling oil Up to 85 °C temperature 
 

5 Type of end 
connection 

To match road tanker unloading nozzle 
(details to be provided by customer ) 
 

 

1.10 DATA SHEET FOR STEAM/CONDENSATE HOSES 

S. No. 
 

Characteristics Value 

1. Type Metallic Flexible Hose, Electro zinc plated, Carbon 
/Stainless Steel double interlocked, non‐ asbestos/ 
galvanised wire inserted hose 
 

2 Size 50 NBx6 m long for steam service 
50 NB x6 m long for condensate service. 
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3. Quantity As per scope of supply 
 

4. Temperature of fluid 
handled, 0C 

Capable of Handling Oil Upto 2100C Temperature 

5. Type of end 
connection 

To Match Road Tanker Steam & Condensate  
Nozzle(Details to be provided by customer)  

 

1.11 DATASHEET FOR PRESSURE REDUCING STATION 

S.No.    Characteristics  Value 

1 Type Self‐actuated pilot operated 
2 Steam pressure at inlet 16 kg/ cm2 (a) 
3 Steam Pressure at outlet 4 kg/ cm2 (a) or more as required by FO System vendor. 
4 Leakage class Class‐ IV 
5 Material of Construction 
a Body Cast Steel 
b Trim SS 

 

1.12 VAVES 

S.No.    Characteristics  Value 

 Design Features 
1 General Requirement for 

all valves 
i) All valves shall be provided with hand wheels, 

extension spindles and floor stands or any other 
arrangement wherever required so that they can be 
operated manually with ease by a single operator 
from the nearest operating floors either at a lower 
or higher elevation as the case may be.  Wherever 
necessary for safety purpose, locking devices shall 
be furnished with valves. Gear Operated valve shall 
be provided for valves where force applied is more 
than 25Kgf. In the case of those valves with 
extended spindles, indicators will be fitted both to 
the extended spindles and to the valve spindles. 

2 Gate Valves 
 

  
  

 
  
 
 
 

i) Gate Valves shall be used for isolation purpose for 
all sizes in steam and condensate lines.  The gate 
valves shall be provided with handle wheel, position 
indicator and draining arrangement. 

ii) Gate Valves for sizes up to 40 NB/50 NB ( As per 
manufacturer’s standard) shall be of class 800, 
forged carbon steel valves with solid  wedge, OS 
and Y rising stem and bolted bonnet, Trim shall be 
of 13% chrome steel.  Body material shall be to 
ASTM A105 and ends shall be socket welded. 
STEM and Disc material shall be to ASTM A182 
F6a.  

iii) For sizes above 40 NB/ 50 NB (As per 
manufacturer’s standard), valves shall be of class 
150/300 (depending on service), Cast Carbon Steel 
gate valves. Face to face dimensions shall be as per 
ANSI B 16.10.  Body material shall be ASTM A216 
Gr. WCB and ends shall be flanged to ANSI 
150/300 Ibs rating with raised face.  
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iv) Gate valve shall be used in the oil lines for sizes 
400NB and above. 

v)     The valves shall conform to API‐600/ API‐602 and 
shall be tested to API 598/IS: 6157 requirements. 

3 Globe Valves i) Globe valves shall be used for regulation purpose for 
all sizes in steam, condensate and oil lines, they 
shall be provided with hand wheel, position indicator 
and draining arrangement, if required. 

 
ii) Globe valves for sizes up to 40 NB/50 NB (As per 

manufacturer’s standard) shall be of class 800 
forged carbon steel valves with plug disc.  Other 
particulars shall be same as 2 (ii) above. 

 
iii) For sizes above 40 NB/50 NB (As per 

manufacturer’s standard), valves shall be class 
150/300 (depending on service) Cast Carbon steel 
globe valves with plug or ball type disc, other 
particulars shall be same as 2 (iii) above. 

 
iv) The valve shall conform to BS, 1873/BS: 2995 and 

shall be tested to BS: 5146 requirements. 
 

4 Check Valves. i)   Check Valves shall be used for non-return services 
for all sizes in steam, condensate and oil lines. 

 
 ii) For sizes up to 40 NB/ 50 NB (As per 

manufacturer’s standard), check valves shall be 
of class 800 forged Carbon Steel horizontal lift 
type, with bolted cover, Valves shall have 13% 
Chrome Steel trim and body material to ASTM A 
105, Ends-shall be socket welded. 

 
 iii) For sizes above 50 NB, check valves shall be of 

class 150/300 (depending on service) Cast 
Carbon Steel valves of swing check type having 
bolted cover.  Trim shall be of 13% Chromium 
Steel and body material to ASTM A 216 Gr. 
WCB.  Ends shall be flanged to ANSI Class 
150/300 Ib rating with raised face. 

 
 iv) The valves shall conform to BS: 1868 and shall 

be tested to BS: 5146/IS: 5312 requirements.  
 
  

5 Oil Line Ball / Plug Valves i)    Ball valves shall be used for isolation purpose 
in oil lines. These shall have ‘port’ position 
indicators with CLOSE/OPEN indications 
marked on valve body.  

 
ii)  Ball valves   shall be of class 150 full-bore type 

with face to face dimension as per ANSI B 
16.10.  Body material for plug/Ball Valves shall 
be ASTM A216 Gr.  WCB.  The ball shall be of 
SS AISI 316 quality.  
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iii)    Ball valves shall be of safe patter for internal 
(line) & external leakage. Ball valves in general 
shall confirm to BS: 5351/ and to BS6755 Part-
2/API 607/ Equivalent for fire safe test. 

 
iv)    Plug valves shall be of fire safe pattern for 

external leakage only. Plug valves in general 
shall confirm to API 6D/ Equivalent for design 
&manufacturing standard and to BS6755 Part-
2/ API607/ Equivalent for fire safe test. 

 

1.13 PIPES, FITTINGS & FLANGES    

Sr. 
No 

Size 
Material Standard/ 
Other details  

Dimension 
Standard 

A PIPE    

a. FUEL OIL   
  

 
 
 
 

 
1 

Fuel Oil Unloading Pipes 
 
 
 
 
Fuel Oil Pump Discharge Piping/Other 
Fuel Oil / Piping 
 

IS 1239/IS1978/API 5L 
Gr. B(ERW) / IS 3589 
Fabricated  from IS 
2062 Plates 
 
API 5L GR.B (ERW) 

ASME B36.10/ IS 
1978/ API 5L 
/Equivalent  
 

2 Type of end connection ( Pipe to pipe & 
Pipe to equipment )  

Butt welded   for pipe 
size 65 NB & above; 
however, near 
equipment, this shall be 
of flanged type. Socket 
welded for 50 NB & 
below; near equipment 
this may be either 
socket welded or 
flanged.  

Socket welding – 
ANSI B 16.11 
Butt welding – 
ANSI B 16.25 
Flanged- ANSI B 
16.5 /BS  4504 / IS 
6392; Class- As 
per relevant 
standard & 
suitable for 
intended service  

b. STEAM AND CONDENSATE SERVICE   
 All Sizes  SA 106 GR.B IS 1239/ ASME 

B36.10/ 
Equivalent  

 Type of end connection ( Pipe to pipe & 
Pipe to equipment )  

Butt welded   for pipe 
size 65 NB & above; 
however, near 
equipment, this shall be 
of flanged type. Socket 
welded for 50 NB & 
below; near equipment 
this may be either 
socket welded or 
flanged.  

Socket welding – 
ANSI B 16.11 
Butt welding – 
ANSI B 16.25 
Flanged- ANSI B 
16.5/ BS  4504/ IS 
6392; Class- As 
per relevant 
standard & 
suitable for 
intended service  

c. AIR LINE   
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 25 NB & below  
 
 
 

MS ERW PIPES TO 
IS1239(1) Heavy Grade 
(GI) , Screwed Ends, 
galvanized  

   IS 1239  

 Type of end connection ( Pipe to pipe & 
Pipe to equipment )  

SOCKET WELDED   ANSI B 2.1/ IS 
1239  

d. BURIED PIPE, IF ANY  / PIPE CARRYING BILGE WATER ( WATER WITH TRACES OF 
OIL)  

 Up to 150 NB M.S ERW to IS 1239 (1) 
Heavy Grade   

AS PER IS 1239 

 Type of end connection ( Pipe to pipe & 
Pipe to equipment ) 

As per standard 
engineering practice. 

 

B. 

 

FITTINGS & FLANGES   

a. FUEL OIL    

1. Fittings (Elbow, Tees and Reducers) Material Standard   Dimension 
Standard 

 50 NB and below Forged carbon steel to 
ASTM A 105 

SW ends to ANSI 
B 16.11 (3000#) 

 65 NB and above Fabricated from parent 
pipe / Carbon Steel to 
ASTM A 234,Gr.WPB 

BW ends to ANSI 
B 16.9, Sch.40 
 

2. Slip on Flanges /  
Blind Flanges 

Material Standard Dimension 
Standard 

 All sizes ASTM A 105/ 
Fabricated from IS2062 
plate 

As per ANSI 
B16.5, Class 
150,/BS 4504/ IS 
6392 ; class 150 
lb/ equivalent to 
relevant standard.  

b. STEAM AND CONDENSATE SERVICE 
1. Fittings (Elbow, Tees and Reducers)  Material Standard Dimension 

Standard 

 50 NB and below Forged carbon steel to 
ASTM A 105 

SW ends to ANSI 
B 16.11 (3000#) 

 65 NB and above Carbon Steel to  
ASTM A 234, Gr. WPB 

BW ends to ANSI 
B 16.9, Sch.40 

    

2. Slip on Flanges/Blind  
Flanges 

Material Standard Dimension 
Standard 

 All sizes Forged carbon steel to 
ASTM A 105 

ANSI B16.5/ BS 
4504/ IS 6392, 
class suitable for 
intended service. 

c. 

 

AIR LINE   

1. Fittings (Elbow, Tees and Reducers) Material Standard Dimension 
Standard 

 25 NB and below IS 1239 (II) 
(Galvanized) 

IS 1239 (II)  

    
d. Buried pipe/ Pipe carrying bilge water   
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1. Fitting - 150 NB and below  IS 1239 (II)    IS 1239 (II)  

2. Slip on Flanges /  
Blind Flanges 

Material Standard Dimension 
Standard 

 All sizes Fabricated from IS2062 
plate 

ANSI B16.5/ BS 
4504/ IS 6392; 
Class- 150 lb 
/Equivalent to 
relevant standard 

 

1.14 VELOCITIES FOR SELECTING PIPING 

Sizes of pipelines shall be selected so that velocity in pipes may not exceed the  
following maximum velocities 

Sr. No Description Maximum Velocity  

A STEAM  

1 Saturated Steam 40m/s 
2 Wet Steam/Exhaust Steam 30m/s 

B Water   
1 Pump Suction 1.5m/s 
2 Pump Discharge 3.0m/s 

C Air LINE  

 Compressed air 15m/s 

D 
Oil  

1 
LDO 2.0m/s 

2 
HFO 1.5m/s 

 

 

Page 38 of 303



 
      

2X500MW LIGNITE FIRED UNITS AT NEYVELI 
           
 
 
 
 
 

TECHNICAL SPECIFICATION 
FOR 

FUEL OIL UNLOADING & STORAGE SYSTEM 
 
 
 
 
 
 
 

ANNEXURE-III 
 

(QUALITY PLANS-MECHANICAL) 
 

 
 
 
 
 

 
 
 
 
 

 
 

BHARAT HEAVY ELECTRICALS LTD 
POWER SECTOR PROJECT ENGINEERING 

MANAGEMENT PPEI, NOIDA-INDIA 
 

Page 39 of 303



Page 40 of 303

6045162
Text Box

6045162
Text Box

6045162
Line



Page 41 of 303



Page 42 of 303



Page 43 of 303

6045162
Line

6045162
Line



Page 44 of 303

6045162
Line



Page 45 of 303

6045162
Line



Page 46 of 303



Page 47 of 303



P
ag

e 
56

 o
f 2

11

Page 58 of 329 Page 48 of 303



P
ag

e 
57

 o
f 2

11

Page 59 of 329 Page 49 of 303



P
ag

e 
58

 o
f 2

11

Page 60 of 329 Page 50 of 303



P
ag

e 
61

 o
f 2

11

Page 63 of 329 Page 51 of 303



P
ag

e 
62

 o
f 2

11

Page 64 of 329 Page 52 of 303



P
ag

e 
63

 o
f 2

11

Page 65 of 329 Page 53 of 303



P
ag

e 
64

 o
f 2

11

Page 66 of 329 Page 54 of 303



P
ag

e 
65

 o
f 2

11

Page 67 of 329 Page 55 of 303



P
ag

e 
66

 o
f 2

11

Page 68 of 329 Page 56 of 303



P
ag

e 
67

 o
f 2

11

Page 69 of 329 Page 57 of 303



P
ag

e 
68

 o
f 2

11

Page 70 of 329 Page 58 of 303



P
ag

e 
69

 o
f 2

11

Page 71 of 329 Page 59 of 303



P
ag

e 
70

 o
f 2

11

Page 72 of 329 Page 60 of 303



P
ag

e 
71

 o
f 2

11

Page 73 of 329 Page 61 of 303



P
ag

e 
72

 o
f 2

11

Page 74 of 329 Page 62 of 303



P
ag

e 
73

 o
f 2

11

Page 75 of 329 Page 63 of 303



P
ag

e 
74

 o
f 2

11

Page 76 of 329 Page 64 of 303



P
ag

e 
75

 o
f 2

11

Page 77 of 329 Page 65 of 303



P
ag

e 
76

 o
f 2

11

Page 78 of 329 Page 66 of 303



P
ag

e 
77

 o
f 2

11

Page 79 of 329 Page 67 of 303



P
ag

e 
78

 o
f 2

11

Page 80 of 329 Page 68 of 303



P
ag

e 
79

 o
f 2

11

Page 81 of 329 Page 69 of 303



 
    

2X500MW LIGNITE FIRED UNITS AT NEYVELI 
           
 
 
 
 
 

TECHNICAL SPECIFICATION 
FOR 

FUEL OIL UNLOADING & STORAGE SYSTEM 
 
 
 
 
 
 
 

ANNEXURE-IV 
 

(SUB-VENDORS LIST) 
 

 
 
 
 

 
 

 
 
 
 

 
 

BHARAT HEAVY ELECTRICALS LTD 
POWER SECTOR PROJECT ENGINEERING 

MANAGEMENT PPEI, NOIDA-INDIA 
 

Page 70 of 303



Page 71 of 303

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line

6045162
Line



Page 72 of 303

6045162
Line

6045162
Line

6045162
Line

6045162
Line



Page 73 of 303

6045162
Line

6045162
Line



Page 74 of 303

6045162
Line

6045162
Line



Page 75 of 303

6045162
Line



Page 76 of 303

6045162
Line



Page 77 of 303

6045162
Line



Page 78 of 303

6045162
Line



Page 79 of 303



Page 80 of 303



Page 81 of 303



Page 82 of 303



Page 83 of 303



Page 84 of 303



Page 85 of 303

6045162
Line



Page 86 of 303



Page 87 of 303



Page 88 of 303

6045162
Line



Page 89 of 303

6045162
Line



Page 90 of 303



Page 91 of 303

6045162
Line



Page 92 of 303



Page 93 of 303



Page 94 of 303

6045162
Line

6045162
Line



Page 95 of 303



Page 96 of 303

6045162
Line

6045162
Line



Page 97 of 303



Page 98 of 303



Page 99 of 303



Page 100 of 303

6045162
Line



Page 101 of 303



Page 102 of 303

6045162
Line



Page 103 of 303

6045162
Line



Page 104 of 303

6045162
Line



Page 105 of 303



Page 106 of 303



Page 107 of 303



Page 108 of 303

6045162
Line



Page 109 of 303

6045162
Line

6045162
Line



Page 110 of 303

6045162
Line

6045162
Line



Page 111 of 303

6045162
Line

6045162
Line



SL. NO
CATEGORY OF 

INSPECTION 
ITEM PROPOSED SUB-VENDORS

2 *III CS Pipes- ERW TISCO/SAIL/SURYA ROSHNI/JINDAL /AJANTA TUBES

3 *III CS Pipes -Seamless Maharastra Seamless/ISMT/BHEL, Trichy

4 III Pipe Fittings MS Fittings/Siddhartha & Goutam/EBY/Bharat Forge/Tube Product/Nitin Profile

5 III Rubber Hoses D Wren & Co/Sudeep Industries/Hydrokimp/Presidency Rubber

6 III Metallic Hoses Tubex India/Vega Flex/Vardhman Hoses/SMB Hydrolics & Pneumatics/G.C. Sales

10 II Suction Heater Parkaire Engg/Reynold Engineering

11 II Duplex Strainer Filtration Engineers/Multitex Filtration/Jaypee Industries/Otoklin Plants &  Eqpt.

15 II Pressure Reducing Valve/ Station Mazda /JN  Marshall/Leader Valves/Thermax/Darling Muesco India

16 II Control valve
IL/MIL CONTROL/CONTINENTAL VALVES LTD./DRESSER VALVE INDIA PVT. LTD/FORBES 

MARSHALL/SAMSON

17 III Safety Relief valve JN  Marshall/Leader Valves/Key stone / Cresent Valves

18 III Steam Traps Spirax Marshall/Pennat Engg./Leader Valves/Crescent Valves

20 III Aluminium Cladding Hindalco/Balco/Nalco/Indian Aluminium company

28 III Level Indicator (Float & tape type) SBEM/Levcon/Sigma/Khrone Marshall/Siemens/E&H

CAT I :INSPECTION  BY OWNER (DPL/DCPL),BHEL/BHEL NOMINATED TPIA & B&R .MDCC WILL BE ISSUED BASED ON INSPECTION REPORT

CAT II:INSPECTION BY BHEL/BHEL NOMINATED TPIA & B&R. MDCC WILL BE ISSUED BASED ON INSPECTION REPORT

CAT III: MDCC WILL BE ISSUSED BASED COC & MTC ISSUSD BY B&R AND VERIFICATION BY BHEL/OWNER IN LINE WITH APPROVED QAP/CHECK LIST

NO PHYSICAL INSPECTION DONE ON IBR PIPES,VALVES,TRAPS BY ANY AGENCY /MDCC WILL BE ISSUED BASED ON IBR TC & COC

BHEL LIST OF PROPOSED SUB-VENDORS FOR BROUGHT OUT ITEMS FOR " FUEL OIL UNLOADING & STORAGE SYSTEM" 

A. FUEL OIL HANDLING SYSTEM

LEGEND:

NOTES:. For(*) - In case material is dispatched directly from Approved sub-vendor plant/stockyard or from dealer stocking material from approved make with correlated 

test certificate, then inspection category will be III & incase material is procurred from dealer stocking material from approved makes without corelated test certifiate, 

then inspection category will be II and BHEL witness shall be applicable ( Hydro test shall be witnessed by BHEL for S.No 2 &3)
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                                     MANDATORY SPARES 

Bidder to supply the following mandatory spares for Fuel oil unloading system:  
 

 
 
 
 
 
 
 
 
 

Note: - * One (1) set means total numbers as required for one complete replacement for one equipment. 

S.N ITEM QTY 
1 HFO pump  suction filter-Gasket 3 sets * 
2 HFO u/l Pump  

2.1 Rotor assembly complete (cartridge) 2 nos 
2.2 Bearings 2 sets 
2.3 Relief valve spring 2 nos of each type 
2.4 Coupling inserts 2 nos 
2.5 Motor of each type 1 no 
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                                                            ANNEXURE-VI 
 
Bidder shall submit following drawings / documents along with their bid: 
 

a. Copy of pre-bid clarification, if any, duly signed and stamped. 
b. Copy of electrical scope between BHEL & vendor dully signed and stamped. 
c. Electrical equipment specification for Fuel oil system duly signed and stamped. 
d. Electrical load list dully filled 
e. Deviation schedule with reference to specific clauses of the specification along with reason 

for such deviation. 
f. Copy of unpriced price bid indicating “QUOTED / NOT QUOTED” / “ NOT APPLICABLE” as 

the case may be. 
g. Copy of drwg/doc schedule given at ANNEX-VII dully signed and stamped. 

 
 
OFFER WILL BE CONSIDERED AS INCOMPLETE IN ABSENCE OF ANY OF THE ABOVE 
DOCUMENTS. 
 
DOCUMENTS OTHER THAN ABOVE, IF ANY, SUBMITTED WITH THE OFFER WILL NOT 
FORM PART OF CONTRACT AND ACCORDINIGLY WILL NOT BE CONSIDRED FOR BID 
EVALUATION. 
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S.N. Drawing No Drg Title Sch 

submission 

week from 

LOI

Cat Resubmission 

after 

incorporating 

comments
1 PE-V0-400-166-A001                                                                                                                                                                                                                        P & I Diagram for HFO, LDO, Steam & condensate system                                                                                                                                                                                     4                                                                                                                                                                                                                                         A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

2 PE-V0-400-166-A002                                                                                                                                                                                                                        Control Philosophy and control write up                                                                                                                                                                                                   4                                                                                                                                                                                                                                         A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

3 PE-V0-400-166-A003                                                                                                                                                                                                                        Design calculation of HFO & LDO tanks ( including day tank)                                                                                                                                                                                      6                                                                                                                                                                                                                                         A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

4 PE-V0-400-166-A004                                                                                                                                                                                                                        Steam consumption calculation, Pipe sizing and sizing calculation 

of PRS, steam trap, insulation thickness & floor coil heater                                                                                                            

4                                                                                                                                                                                                                                         I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

5 PE-V0-400-166-A005                                                                                                                                                                                                                        Datasheet, GAD & cross sectional details, performance curves of 

unloading/transfer pumps & motors, drain oil pumps & motors 

and Oil recovery pumps & motors                                                      

12                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

6 PE-V0-400-166-A006                                                                                                                                                                                                                        NPSH & pump head calculation for all pumps under FO system 

scope                                                                                                                                                                          

6                                                                                                                                                                                                                                         A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

7 PE-V0-400-166-A007                                                                                                                                                                                                                        Design calculation and GA of suction heater                                                                                                                                                                                               10                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

8 PE-V0-400-166-A009                                                                                                                                                                                                                        Stress analysis for provision of expansion joints & anchor points 

in steam, HFO & LDO lines                                                                                                                                               

10                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

9 PE-V0-400-166-A010                                                                                                                                                                                                                        Design calculation and GA for OWS                                                                                                                                                                                                         8                                                                                                                                                                                                                                         I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

10 PE-V0-400-166-A012                                                                                                                                                                                                                        Painting schedule                                                                                                                                                                                                                         4                                                                                                                                                                                                                                         A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

11 PE-V0-400-166-A013                                                                                                                                                                                                                        Datasheet and GAD of valves- Ball, gate, Plug, NRV type etc                    14                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

12 PE-V0-400-166-A014                                                                                                                                                                                                                        Datasheet of instruments - All gauges, indicators, switches, 

transmitters, flow meter with totalisers, junction boxes & 

motorised actuator                                                                                                

10                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

13 PE-V0-400-166-A017                                                                                                                                                                                                                        Piping layout in tank farm area of FO system        10                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

14 PE-V0-400-166-A018                                                                                                                                                                                                                        GA of FO system for CCOE approval                                                                                                                                                                                                         12                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

15 PE-V0-400-166-A019                                                                                                                                                                                                                        Suggestive electrical layout drawing showing location of all 

motors, junction boxes, control panel, field instrument and cable 

routing with support details                                                                                          

10                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

16 PE-V0-400-166-A021                                                                                                                                                                                                                        GA of HFO  storage tanks along with nozzle orientation                                                                                                                                                                        10                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

17 PE-V0-400-166-A023                                                                                                                                                                                                                        Fabrication drawing for HFO storage  tanks , LDO storage tank & 

LDO day tank                                                                                                                                                         

18                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

18 PE-V0-400-166-A024                                                                                                                                                                                                                        GAD of drain oil tank & flash tank                                                                                                                                                                          10                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

19 PE-V0-400-166-A025                                                                                                                                                                                                                        Civil input drawing for tank farm area, unloading  pump house, 

road tanker unloading area and LDO day tank area                         

16                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

20 PE-V0-400-166-A026                                                                                                                                                                                                                        QAP for plates & structures, pipes & fittings, insulation & cladding                                                                                                                                                                      14                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

21 PE-V0-400-166-A027                                                                                                                                                                                                                        QAP for Screw pumps ( unloading/ transfer & drain pumps), 

valves, strainers,PRS, temperature control valve etc                                                                                                                           

16                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

22 PE-V0-400-166-A028                                                                                                                                                                                                                        QAP for motors                                                                                                                                                                                                                            14                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

23 PE-V0-400-166-A029                                                                                                                                                                                                                        QAP for all gauges, indicators, switches, transmitters, flow meter 

with totalisers, junction boxes, motorised actuators                                                                                                                   

16                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

24 PE-V0-400-166-A031                                                                                                                                                                                                                        Valve, instrument and pipes schedule                                                                                                                                                                                          20                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

25 PE-V0-400-166-A033                                                                                                                                                                                                                        Electrical Load data                                                                                                                                                                                                                      16                                                                                                                                                                                                                                        I-G-P                                                                                                                                                                                                                                      WITHIN 1 WEEK

26 PE-V0-400-166-A034                                                                                                                                                                                                                        Isometric drawings with complete BOQ                                                                                                                                                                                                      10                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

27 PE-V0-400-166-A035                                                                                                                                                                                                                        Sub-vendor list with inspection categorisation plan                                                                                                                                                                                       4                                                                                                                                                                                                                                         A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

DRAWING / DOC SUBMISSION SCHEDULE DURING DEAIL ENGINEERING

PACKAGE : FUEL OIL UNLOADING & STORAGE SYSTEM

PROJECT : 2X500MW NEW NEYVELI TPP
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28 PE-V0-400-166-A036                                                                                                                                                                                                                        Instrument installation diagram                                                                                                                                                                                                           20                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

29 PE-V0-400-166-A039                                                                                                                                                                                                                        Insulation application procedure on tanks & piping, valves and 

any other item required to be insulated                                                                                                                                    

20                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

30 PE-V0-400-166-A040                                                                                                                                                                                                                        Steam tracing installation procedure                                                                                                                                                                                                      20                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

31 PE-V0-400-166-A042                                                                                                                                                                                                                        Fuel oil system commissioning procedure                                                                                                                                                                                                                   20                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

32 PE-V0-400-166-A044                                                                                                                                                                                                                        O & M manual  of Fuel oil system                                                                                                                                                                                                                            20                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

33 PE-V0-400-166-A045                                                                                                                                                                                                                        Cable Schedule for FOHS                                                                                                                                                                                                                   16                                                                                                                                                                                                                                        I-G-P                                                                                                                                                                                                                                      WITHIN 1 WEEK

34 PE-V0-400-166-A046 Design calculation of Drain oil  & Flash tanks                                                                                                                                                                                         6                                                                                                                                                                                                                                         A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK
35 PE-V0-400-166-A047 Datasheet, GAD & cross sectional details, performance curves of  

Sump pumps & motors                                                             

12                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

36 PE-V0-400-166-A048 Datasheet and GAD of strainers of pumps , pipes & fittings,  

insulation & cladding                                                                                                                     

14                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

37 PE-V0-400-166-A049 Datasheet and GAD of PRS & Temperature control valve                                                                                                                            14                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK
38 PE-V0-400-166-A050 Piping layout inside  fuel oil unloading pump house                               10                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

39 PE-V0-400-166-A051 Piping layout in & around road tanker unloading area of Fuel oil 

system                           

10                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

40 PE-V0-400-166-A052 Piping layout in & around LDO day tank area                                10                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

41 PE-V0-400-166-A053 GA of LDO storage tanks along with nozzle orientation                                                                                                                                                               10                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

42 PE-V0-400-166-A054 GA of LDO day tank along with nozzle orientation                                                                                                                                                                     10                                                                                                                                                                                                                                        A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

43 PE-V0-400-166-A055 Fabrication drawing of drain oil tank & flash tank                                                                                                                                                                          18                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

44 PE-V0-400-166-A056 Fabrication drawing for  Floor coil heater                                                                                                                                                                  18                                                                                                                                                                                                                                        I-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

45 PE-V0-400-166-A057 Drwgs & docs related control system( DCS based) 10 A-CUST                                                                                                                                                                                                                                     WITHIN 1 WEEK

NOTES

SIGNATURE:
NAME: COMPANY SEAL
DESIGNATION:
COMPANY:
DATE:

3. For doc no. PE-V0-400-166-A057, Drwgs & docs related to control system ( DCS based), bidder to refer the list of docs required under C&I 
portion of specification.

2. Bidder to note that during detailed enginering, drwg/doc will be submitted through web based document management system in addition to 
hard copies to be submitted as per drawing/document distribution schedule. Procedure for the same shall be informed after award of contract.

1. Finally approved documents / drawings to be provided in editable format( MS office/Autocad format) for onward submission to end
 customer.
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1.0 SCOPE 
 
 The specification is intended to cover design, engineering, manufacture, inspection and testing at 

vendor's/ sub-vendor’s works, proper packing, delivery at site including freight, unloading, storage 
& handling at site, erection & commissioning, hydro test at site, painting, handing over, tools & 
tackles, commissioning spares etc.  for Misc. Tanks- site fabricated as mentioned in different 
sections of this specification 

 
2.0 CODES & STANDARDS 
 
 The design, fabrication & assembly, erection & performance of steel tanks shall comply with all latest 

statutory regulations and safety codes applicable in the locality where the tanks are to be installed. 
Tanks shall conform to the latest applicable Indian/British/ USA standards. The vendor shall not be 
construed to be relieved of his responsibility by virtue of this specification. The tank in general shall 
conform to the latest editions, as is applicable, out of the following standards. 

 

1 IS-800 Code of practice for use if steel in general building construction  
 
2 IS-803 Code of practice for design, fabrication and erection of vertical mild steel cylindrical 

welded oil storage tank. 
 
3 IS-804 Specification for rectangular pressed steel tanks 
 
4 IS-805 Code of practice for use of steel in gravity water tank. 
 
5 IS-816 Code of practice for metal arc welding for general construction in MS . 
 
6 IS-817 Code of practice for training and testing for metal arc welder 
 
7 IS-2825 Code of practice for unfired pressure vessel 
 
8 BS-2594 Specification for carbon steel welded horizontal cylindrical storage tank 
 
9 BS-2654 Specification for vertical steel welded storage tanks with butt welded shells for the 

petroleum industry 
 
10 Indian explosive act and statutory requirements of chief controller of explosives, Nagger. 

(For oil storage tanks.) 
 
11 Indian Boiler Regulations 
 
12  Indian Factories Act  
 
13 American code for oil tanks API 650 
     
3.0 DESIGN REQUIREMENT  
 
3.1 General Requirement     
 
3.1.1 All tanks will be mild steel tanks. The tanks will be of welded construction and will be designed to 

withstand satisfactorily the internal forces due to the liquid these tanks have to hold as specified and 
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external forces due to wind and seismic forces without deformation or undue strain. The plates will 
be cold rolled through plate bending machines by several no. of passes to the curvature. 

 
3.1.2 All tanks will be designed for the capacities, dimensions and working conditions as specified in 

TANKS DATA SHEET given under section-C. These tanks will be provided with all necessary 
connections as specified. The design of tanks will be such as to allow easy inspection, cleaning and 
repair. Due consideration will be given to wind loading and adequate stiffening will be provided to 
prevent failure of tank due to buckling when it is empty. A 2.0 mm corrosion allowance until unless 
specified in DATASHEET-TANKS for shells, bottom and roof and beyond the required thickness 
shall be provided. 

 
3.1.3 Vessel seams shall be so positioned that they do not pass through vessel connections.  
 
3.1.4  The inside seam should be ground smooth, suitable for application of corrosion resistant primer. 

Except where otherwise indicated in the specification, if the stiffening of shell and/ or roof is 
necessary, tanks will be stiffened from outside. 

 
3.1.5 Flange faces of all nozzles shall be machined and squared with the vessel center line. 
 
 
3.1.6 All roofs and supporting structures shall be designed to support dead load plus a uniform live load 

of not less than 150 kg/m2   of projected area. 
 
3.1.7  The tanks shall be designed to have all courses truly vertical. Adequate distance between vertical 

joints in adjacent courses shall be taken so that the distortion is reduced to minimum. 
 
3.1.8  When removing temporary attachments from shell plates, care should be taken that parent plate is 

not damaged. Holes in plate work to assist in fabrication / erection should be avoided as far as 
possible. The location of holes and method of filling shall be indicated in the fabrication drawing. 
Any projection of metal shall be chipped and ground flush with the plate surface .The plate shall not 
be gouged or torn in process of removing lugs.   

 
3.1.9 In the construction of shell, very care shall be taken to minimize distortion or lack of circularity due 

to welding or for any other reason. 
 
3.1.10 The successful bidder shall furnish design calculations to BHEL during detailed  engineering  stage 

for        approval along with the Xerox copies of relevant pages of authentic supporting literature 
e.g. Code, Hand book, National / international Standards etc. Calculation shall be necessarily 
done in SI UNITS for the followings: -  

 
a)  The tanks shall be designed as per good engineering practice as applicable and referred code shall 

be of latest edition.  
 

b)  Plate thickness calculation (different courses of shell plate, bottom plate and roof plate thickness), 
roof curb angle, top wind girder, intermediate wind girder, tank internal pressure vis –a-vis. 
allowable value.  

 
c)  Design of roof and roof structures for vertical storage tanks shall be designed based on guidelines 

given in the book titled “Process equipment design” by Brownell and Young. 
 

d)  Tank stability calculation (wind load / seismic / overturning stability) shall be done as per good 
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engineering practice as applicable and referred code shall be of latest edition. However, factors / 
coefficients as required for the design of tank shall be obtained from BHEL by the bidder after 
placement of order. 

 
e)  Vent sizing calculation shall be done as per good engineering practice as applicable and referred 

code shall be of latest edition. 
 

f)            Sizing calculation for vent, NaOH / KOH breather, seal pot and breather valve.  
 

 g)         Weight calculation of plates, appurtenances & structures separately shall be included in the design 
calculation/GA. 

      h)     Staircase / access ladder and hand railing shall be provided as per the relevant codes and standards. 
 
3.1.11 Alignment  
 
3.1.11.1 Plates to be joined by butt welding shall be matched accurately. Misalignment in completed vertical 

joints shall not exceed 10% of the plate thickness or 1.5 mm for plates of 20 mm thick and under, 
whichever is larger. 

  
3.1.11.2 In completed horizontal butt joints, the upper plate shall not project beyond the face of the lower 

plate at any point by more than 20% of the upper plate thickness with a maximum of 3 mm for plate 
thickness exceeding 8 mm except that for plate thickness 8 mm and under , the maximum shall be 
1.5 mm. 

 
3.1.11.3 Each tank shall be properly constructed ensuring perfect vertical alignment within 5 mm and tank 

circularity within 5 mm on diameter. Local bulging and / or depressions at any location of tank 
particularly shell shall not be permitted. 

 
3.1.12 WELDING 
 
3.1.12.1 Tanks and other attachments shall be welded as per AWS and the qualification of welder should be 

as specified in ASME. 
 
3.1.12.2 Welding sequence shall be so adopted that distortion due to welding shrinkage shall be minimum. 

Welding procedure specification shall be shall be submitted for approval of BHEL giving details of 
material, welding  position , sequence , type of electrode used , pre-heat & post weld  requirement  
etc  as per the code of construction . Brand name of electrodes to be used with proper classification 
(e.g. E 6013) shall be as per BHEL’s approval. 

 
3.1.12.3 Welding shall not be carried out when the surface is wet and during periods of rain and high winds 

unless the welder and the work are properly shielded which should meet the approval of the 
purchaser. 

 
3.1.12.4 Inspection of all welds shall be carried out in accordance with the governing code of construction. 

All material used by the purchaser such as electrodes, gaskets , bolts, nuts etc shall be conforming 
to relevant standards of repute and approved by the purchaser prior to use. 

 
3.1.13 Each tank shall be complete with access staircase and fittings like drain connection , overflow 

connection, tank inlet and outlet covers , level gauge glass, fittings with isolation cocks and 
protection covers , tank vent connection etc all complete with needed accessories for the 
completeness of the tanks and as specified in data sheet -A . 
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3.1.14 All openings in tank plate shall be well reinforced in approved manner by adding pad plates of 

adequate size and / or structural sections. 
 
3.1.15 STAIRCASE / ACCESS LADDER AND HAND RAILING  
 
3.1.15.1 All cylindrical vertical tanks shall be provided with spiral staircase and shall conform to the 

requirements specified in API 650 unless specified otherwise. All stair treads shall be 32 mm steel 
fabricated gratings. Each tread, if needed, shall be housed in individual steel fabricated frame which 
shall be adequately supported from the tank outer periphery. The staircase shall have minimum 750 
mm clear width. 

 
3.1.15.2 Access ladder, one (1) for each horizontal cylindrical / rectangular tank shall be provided for access 

to the tank roof. It shall be steel fabricated having minimum 450 mm width. Ladder stringers shall 
be heavy steel flats or angle section. All rungs shall be minimum 20 mm Dia rods spaced at not 
more than 30 cm center to center. All ladders shall have steel fabricated safety cage to the approved 
construction. Safety cage shall be provided about 2.5 m clear height of the ladder. Access ladder’s 
stringers shall be widely spaced at top for free access to the tank roof. 

 
3.1.15.3 All staircase and roofs of vertical cylindrical tanks shall be provided with pipe hand railings of 1070 

mm effective height throughout. Handrails shall be constructed out of 32 NB medium class 
galvanized steel pipe conforming to ASTM A 53 Gr.B. Handrail posts shall be arranged at spacing 
not greater than 1850 mm. Two (2) sets of pipes horizontal runners all along the length shall be 
provided. All welds joints in the handrails shall be ground flush to protect any person getting injured. 
Steel toe plates of 100 mm flats shall be used. Hand railing shall be fabricated installed in   an 
approved manner as directed by purchaser in accordance with approved drawings. 

 
3.1.16 Unless otherwise specified, for all flanged connections vendor shall furnish suitable counter flanges 

and necessary nuts, bolts and gaskets materials. 
 
3.1.17 Unless otherwise specified bolts and nuts shall be hexagonal head conforming to ISO -898-1:1999. 
 
3.1.18 Gaskets shall be 3 mm thick full face rubber or CAF. On completion of hydraulic test / water fill test, 

contractor shall replace the gaskets used during testing at his own cost. 
  
3.1.19 Float level indicators of approved make, as specified in data sheet-A shall be provided.   
         
3.1.20 During erection of tank, shell plates shall be suitably supported  both for outside and inside to avoid 

buckling / collapsing  of tank due to high speed wind , gust or severe storm ,if any, occurring during 
erection. 

   
3.1.21 The contractor shall furnish two (2) grounding pads for each vertical tank. Each pad shall be 

stainless steel plate 100 mm x 100 mm x 6 mm thick, with two 15 mm holes on 45 mm centers. Pads 
shall be edge welded to tank shell within 450 mm from the tank base.  Two grounding lugs shall be 
provided for each horizontal tank.  

 
 
 
3.2 VERTICAL  CYLINDRICAL STORAGE TANKS 
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3.2.1 The vertical cylindrical storage (non- pressure) tanks shall be of mild steel welded construction and 
shall be designed in accordance with API-650 / AWWA D - 100. The vertical cylindrical storage tanks 
shall have slightly sloping bottom towards an adequately sized sump inside the tank to enable 
complete draining of the tank. The tank shall be designed for a wind pressure and seismic coefficient 
as specified. While worst of these two shall be increased as per API. 

 
3.2.2 Conical roof shall be self-supported over the tank periphery. The roof shall have a slope of not less 

than 1 in 16 to ensure drainage of rainwater. Needed roof rafters and purlins adequately designed 
shall be provided. 

 
3.2.3 All plates to be used for fabrication of tank shall be checked and all sides trimmed to make them 

square. 
 
3.2.4 All bottom plates shall have lap weld joints on all sides with overlap not less than five times the plate 

thickness. 
 
3.2.5 All shell course plates shall be taken during bending to prevent plate skewing. For butt weld joints, 

edges shall be prepared which shall be uniform and smooth throughout. To maintain needed root 
penetration gap at any butt weld joint, sufficient numbers of erection cleats shall be provided on all 
sides of outer periphery of each shell plate. Plates for tanks shall be straightened by pressing or by 
other non-injurious methods. 

 
3.2.6 Each shell course shall be of uniform width throughout longitudinal weld in plates. Make up for the 

course width shall not be permitted. Shell plates in each course width shall be so arranged that all 
vertical joints are staggered having a minimum of 600 mm stagger.  Shell thickness could be reduced 
in upper courses depending on design requirements but in no case the plate thickness shall be less 
than 6 mm. 

 
3.2.7 The tank height shall be completed by the provision of top curb/ angle which shall be butt welded to 

the adjacent tank plate courses. The outstanding leg of the curb angle shall be kept outside the tank 
periphery. All butt weld joints shall be full strength welds but for design of shell plate thickness 
adequate weld efficiency as recommended by applicable code(s) shall be used. 

 
3.2.8  Tank roof shall be supported over steel fabricated central column(s). Adequately sized and spaced 

rafters and purlins shall be provided. All rafters shall have sliding bolted connections at one end and 
preferably on the tank periphery side. The roof supporting frame shall have needed tie rods or 
bracing sets. 

 
3.2.9 Roof plates shall have lap joints with lap not less than 25 mm and lap weld over the top surface only. 

Roof plates shall have continuous fillet welds around the tank curb angle. No joint of roof plate over 
the supporting frame  shall  be made. 

 
3.2.10 Needed openings for mounting various specified accessories shall be well reinforced in accordance 

with application codes and as approved. Manhole shall the bolted and shall have hinged covers 
unless otherwise specified. 

 
3.2.11 All inlet pipe nozzles located at the top of tanks shall be provided with internal piping up to 500 mm 

high above the tank’s bottom inside with suitable weir plate at bottom. The inside piping  shall be 
adequately supported and shall be provided with adequately sized vent connection at pipe top. 
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3.2.12 The manhole shall be of hinged & bolted type with nuts, bolts and gaskets with minimum  size of 600 
mm. 

 
3.2.13       NaOH / KOH breather and seal pot shall be located in the bottom / ground level and   necessary  

connection from tank vent to NaOH / KOH breather shall be provided through 200 NB  SS pipe. The 
sizing of NaOH breather and Seal pot shall be decided based on emptying and filling rate of tanks. 
A tentative rate of 5 cum/hr may be considered for both emptying and filling of tank. However, the 
complete information shall be provided to vendor during detail engineering.  

 
3.2.14 Material of construction of all pipes, fittings, valves, nozzles, flanges and counter flanges shall be as 

per datasheets given at the end of this section. 
 

3.2.15 Material of construction for standpipe (if applicable) shall be stainless steel (SS) and size shall not 
be less than NB 100 unless otherwise specified in Datasheet-A for  tanks given at the end of section. 

 
3.2.16 Two (2) nos NaOH / KOH breather shall be provided by the bidder for each tank, out of  which one 

shall be used for in-breathing purpose and the other shall be used for out-breathing purpose. 
 

3.2.17 The size of the drain and vent valve of standpipes shall be 25 NB and size of the isolating valves (2 
nos) for standpipe shall be 50 NB unless otherwise specified in the specification. 

 
3.2.18 The overflow pipe from overflow nozzle shall be connected to seal pot. 
 
3.2.19 All stair treads and platforms shall be made from gratings 
 
3.3.0 RECTANGULAR TANKS  
 
3.3.1 Rectangular tanks shall be fabricated from steel material and shall be designed to withstand internal 

hydrostatic pressure. In addition these shall be checked for a wind pressure and seismic coefficient 
as specified wherever applicable. While worst of these two shall be considered, the permissible 
stress shall  be increased as per IS when their effect considered with tank load. 

 
3.3.2 Tank bottom and / or side plates shall be of minimum 6 mm thick plate. Corrosion margin of at least 

2 mm shall be provided over the design thickness of bottom and / or side plates. 
 
3.3.3 To support tank plates and to maintain required unsupported plate length, adequately sized and 

spaced steel structural closed frame shall be provided inside the tank. Longitudinal and / or vertical 
structural members to connect and adequately support these frames shall be provided at corners. 
Horizontal diagonal members / sway bracings at corner shall also be provided.  

 
3.3.4  Tank plates cut to size shall be welded on these frames. Plate butt weld joints at other locations 

shall be eliminated to avoid warping of the plates at free joints. Adequate openings in the structural 
frames, particularly at the bottom shall be provided to ensure complete unrestricted drainage of tank 
at one point.   

 
3.3.5 Complete assembled tank shall have at its bottom longitudinal steel fabricated bearer beams welded 

to it. The tank with bearer will rest over number of concrete blocks to be provided by purchaser. The 
tank shall be adequately bolted / welded to the concrete blocks. Needed inserts / anchor bolts shall 
be furnished by the bidders. Grouting of tank over concrete blocks in approved manner shall be 
included in bidder’s scope of work, if erection is also awarded to the bidder. 
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3.3.6 Where rectangular tanks are flushed in dual compartments the inside partition plate shall be well 
reinforced to withstand hydrostatic test pressure completely on one side throughout the full height.  

 
3.4 HORIZONTAL CYLINDRICAL TANK 
 
3.4.1 The horizontal cylindrical tank with dished ends shall be of mild steel welded construction and shall 

be designed in accordance with BS- 2594. The tank shall be designed for a wind pressure and 
seismic coefficient as specified. While worst of these two shall be considered, the permissible stress 
shall be increased as per IS. 

 
3.4.2 The shell and dished end plate thickness shall be chosen as per design requirement but in no case 

the dished end and shell plate thickness shall be less than 8 mm.  
 
3.4.3  All seams, longitudinal as well as circumferential, shall be butt welded. Longitudinal seams should 

not be situated in the lower third of a tank or on the top centre line. 
 
3.4.4 All tank shall be supplied with integral saddle support and shall be designed in accordance with BS- 

2594. 
 
4.0 TESTING AND INSPECTION AT MANUFACTURERER’S WORKS 
 
4.1  General  
 
4.1.1 The supplier shall provide inspection to establish and maintain quality of workmanship in his works 

and that of his subcontractors to ensure the mechanical accuracy of components, compliance with 
drawings identity and acceptability of all materials, parts and equipment. He shall conduct all tests 
required to ensure that the equipment and material furnished shall conform to requirements of the 
acceptable codes. All tests and test procedure proposed by manufacturer shall be submitted to the 
purchaser for their prior approval.  

 
4.1.2 All materials used for manufacture of the equipment under this specification shall be of tested 

quality. Relevant test certificates shall be made available to the purchaser before the final shop 
inspection. In case the relevant correlating test certificates are not available, the supplier shall 
arrange to carry out the necessary tests required by codes at his own cost.  

 
4.1.3 Alloy cast iron and cast steel components shall be tested for both physical and chemical properties 

in absence of purchaser’s representatives. Test bears shall be either integral or taken from the same 
ladle of material as the casting they represent. 

 
4.2 TESTING AND INSPECTION FOR TANKS 
 
4.2.1 The scope of testing and inspection for pressure vessel / tanks covered in this specification shall 

generally comprise of the following:  
 
 i) Examination and approval of fabrication drawings to ensure that design, materials and fabrication 

details meet requirement of code and specifications. Purchaser will review these drawings for 
interface problems and conformity with the general arrangement drawings and accord their 
approval. 

  
 ii) Examination of materials of construction and identification with material test certificates. 
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 iii) All the plates of thickness 50 mm or more shall be ultrasonically tested to ensure freedom from 
laminations. 

 
 iv) Ensuring the relevant weld procedure and welder qualification tests are in accordance with 

stipulated code requirements. 
 
 v) Inspection of dished end flanges and alloy steel bolting where required. 
 
 vi) Inspection during fabrication at appropriate stages including fit ups. 
 
 vii) For all butt welds, the root run and final run shall be subjected to dye penetrant or magnetic 

particle inspection. For all fillet welds the final run shall be subjected to dye penetrant / magnetic 
particle examination. 

 
 viii) Examination of radiographs including radiographic techniques, supervision of other non - 

destructive tests and heat treatment procedure as required by codes and specifications. 
 
 ix) Examination of internal cleanliness before final closure. 
 
 x) Dimensional examination of completed vessel including axis marking, proof marking, match 

marking etc. 
 
 xi) Witnessing of hydrostatic, pneumatic or vacuum tests or special tests as required by the code 

and specification. In case of hydrostatic tests, the test pressure must be kept for a minimum of two 
hours. 

 
 xii) Witnessing cleanliness, preservation, packing and marking. 
 
 xiii) Stamping of vessel and issue of certificates. 
 
4.2.2   NON - PRESSURE TANKS   
 
           FIELD TESTING         
           Scope of testing and inspection for non-pressure tanks covered in this specification will comprise of    the 

following: 
 
4.2.2.1 Identification of materials to manufacturer’s test certificates. 
 
4.2.2.2 Inspection of plates, edges after edge preparation and checking curvature against template if shell 

plates sent after rolling. 
 
4.2.2.3 Checking of dimension and match marking. 
          
4.2.2.4 DPT / MPI on all welds (100%).  
 
4.2.2.5 All cross / Tee joints and butt welds to be 10% Radio graphed. 
   
4.2.2.6 For the offered tanks, fill test shall be carried out for at least 24 hours. Atmospheric storage tanks on 

inside surface shall be leak tested before painting. 
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4.2.2.7 All quality plans / checklists for various items shall be furnished during detail engineering stage for BHEL 
/ customer’s approval and any changes required by BHEL / customer shall be incorporated in the 
documents and adhered without any price implication. However, minimum requirement of MQP as 
indicated in the technical specification shall be followed. All necessary items as required for inspection 
and testing of the tank including instruments shall be arranged by the bidder 

. 
4.2.3  REPAIR OF LEAKS 
 
4.2.3.1  All leaks detected during testing shall be repaired to the satisfaction of the purchaser and on   completion 

retested for leakages as per approved procedure. 
 

4.2.3.2 In the joints between roof plates only, pin hole leaks may be repaired by mechanical method. However, 
where there is any indication of considerable porosity, the leaks shall be sealed by laying down an additional 
layer of weld over the porous sections. 

 
4.2.3.3 In the other joints, whether between shell plates or bottom plates or both, leak shall be repaired by only 

welding and if necessary, after first cutting out the defective part. 
 
5.0       PAINTING REQUIREMENT   
        
            Surface preparation, being a pre-requisite for any paint application, shall be such as to clean the surface 

thoroughly of any materials which will be conducive to premature failure of the paint substrata. Blast 
clean type (Grit blasting by copper/ MS/other) shall de decided during detailed engineering for which 
no commercial implication shall be entertained by BHEL. 

   
  All surfaces shall be cleaned of loose substances and foreign materials, such as dirt, rust, scale, oil, 

grease, welding flux etc. in order that the prime coat is rigidly anchored to virgin metal surface. 
 
  Paint shall be applied in accordance with paint manufacturer’s recommendation and shall meet the 

requirement of the exposure condition and specific system of painting thereof.  
 
  The above is the minimum requirement to be followed by the successful bidder. Any additional 

requirement to ensure prevention of atmospheric corrosion shall be provided by the successful bidder 
without any commercial implication. 

 
 6.0 OTHER TECHNICAL REQUIREMENTS 

1. All drawings shall be prepared as per BHEL's title block and bear BHEL's drawing No. and customer / 
consultant’s drawing no; which will be forwarded to the successful bidder during detail engineering 
stage. 

2. All the drawings which are required to be furnished to BHEL during detailed engineering stage shall 
include technical parameters, details of paints, BOQ / BOM etc in tabular form indicating all components 
including bought out items and their quantity, material of construction indicating its applicable code / 
standard, weight, make etc. 

3. All testing of tanks shall be done in line with testing requirement of this specification and as finalized 
during detailed engineering and customer approvals. 
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TITLE  : 
ELECTRICAL EQUIPMENT SPECIFICATION 

FOR 
FUEL OIL SYSTEM 

 
2x500 MW NEYVELI NEW  

THERMAL POWER STATION (NNTPS) 
 

SPECIFICATION NO. 
   PE-TS-400-552-
A000

VOLUME NO.  :       II-B 

SECTION:         
REV NO.  :  00   DATE: 16/08/14 
SHEET:    1    OF      1 

 
1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

a) Services and equipment as per “Electrical Scope between BHEL and Vendor”. 
b) Any item/work either supply of equipment or erection material which have not been 

specifically mentioned but are necessary to complete the work for trouble free and 
efficient operation of the plant shall be deemed to be included within the scope of this 
specification. The bidder without any extra charge shall provide the same. 

c) Supply of mandatory spares as specified in the specifications of mechanical equipments.  
d) Erection and commissioning spares. 
e) Erection & Maintenance tools & tackles.  
f) Electrical load requirement for Fuel oil System. 
g) All equipment shall be suitable for the power supply fault levels and other climatic 

conditions mentioned in the enclosed project information. 
h) Bidder to furnish list of makes for each equipment at contract stage, which shall be 

subject to customer /BHEL approval without any commercial and delivery implications 
to BHEL. 

i) Various drawings, data sheet as per required format, quality plans, calculations, test 
reports, test certificates, operation and maintenance manuals etc shall be furnished as 
specified at contract stage. All documents shall be subject to customer /BHEL approval 
without any commercial implications to BHEL. 

j) Motor shall meet minimum requirement of specification AC/DC motors. 
k) Technical requirements shall be as per specifications listed in Clause 4.1 to 4.9. In case 

of any discrepancy between Basic technical features for HT or LT motors and BHEL 
standard specification, Basic technical features for HT or LT motors shall prevail.  

 
2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 

ELECTRICAL & TERMINAL POINTS: 
Refer “Electrical Scope between BHEL and Vendor”.  
 

3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 
3.1 Bidder shall confirm total compliance to the electrical specification without any deviation from 

the technical/ quality assurance requirements stipulated. In line with this, the bidder as technical 
offer shall furnish two signed and stamped copies of the following: 
a) A copy of this sheet “Electrical Equipment Specification for Fuel oil System” and sheet 

“Electrical Scope between BHEL and Vendor” with bidder’s signature and company 
stamp. 

b) List of Erection and Commissioning spares. 
c) List of Erection & Maintenance tools & tackles.  
d) Electrical load requirement. 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type test 
certificates, technical literature, etc, is required during tender stage. Any such submission even if 
made, shall not be considered as part of offer. 

 
4.0 LIST OF ENCLOSURES 
4.1 Electrical scope between BHEL & vendor.- 3 sheets 
4.2 Std. Technical specification for LV motors.- 5 sheets 
4.3 Std. Technical specification for Cabling installation.- 6 sheets 
4.4 Basic technical features for HT LT motors – 7 sheets 
4.5 Electric sub-vendor list for LT motors – 1 sheet 
4.6 Data Sheets (A) for 415V Electric Motors.- 2 sheets. 
4.7 Data Sheets (C) for 415V Electric Motors- 2 sheets. 
4.8 Quality plan for motor below 55kW.- 2 sheets 
4.9 Quality plan for motor above 55kW.- 9 sheets 
4.10 Load data format.- 1 sheet 
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Electrical scope sheet for Scope between BHEL & Vendor 

(Fuel Oil unloading & storage System) 

S.NO DETAILS SCOPE SUPPLY 

 

SCOPE E&C 

 

REMARKS 

1 415V MCC 

 

BHEL BHEL 1. 415 V AC/240 V AC supply shall be provided by BHEL based on load 
data provided by vendor at contract stage for all equipment supplied by 
vendor as part of contract including power supply equipment (battery 
charger etc) required for the PLC/control panel (as applicable) for the 
system supplied by vendor. 

2. Interposing relays (RE 302 of Jyoti make or equivalent), if required for 
PLC and microprocessor based systems, shall be provided by BHEL in 
MCCs. Requirement of these relays shall be furnished by vendor during 
detailed engineering stage. 

2 Local Push Button Station (for motors) BHEL BHEL Located near the motor. 

3 Power cables, control cables and screened control 
cables for  

a)  both end equipment in BHEL’s scope 

b)  both end equipment in vendor’s scope 

c)   one end equipment in vendor’s scope 

 

 

     BHEL 

     BHEL 

     BHEL 

 

 

     BHEL 

     Vendor 

     BHEL 

1.  Sizes and quantity of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL). Finalization of cable 
sizes shall be done by BHEL. Vendor shall provide lugs & glands 
accordingly. 

2. Laying of cables by BHEL except for cabling in vendor scope. 

3. Termination at BHEL equipment terminals by BHEL. 

4. Termination at Vendor equipment terminals by Vendor.  

4 Any special type of cable like compensating, co-axial, 
prefab, MICC, fibre optical etc. 

Vendor Vendor  
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S.NO DETAILS SCOPE SUPPLY 

 

SCOPE E&C 

 

REMARKS 

5 Cable trays, accessories & cable trays supporting 
system 

BHEL BHEL  

6 Cable glands and lugs for equipment supplied by 
Vendor 

Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 

2. Solder less crimping type heavy duty tinned copper lugs for power 
cables 

3.  Solder less crimping type heavy duty copper lugs for control cables. 

7 Conduit and conduit accessories for cabling between 
equipment supplied by vendor 

 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537. Makes of conduits shall be subject to 
customer/ BHEL approval at contract stage. 

8 Lighting BHEL BHEL  

9 Equipment grounding & lightning protection BHEL BHEL  

10 Below grade grounding BHEL BHEL  

11 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 

12 Mandatory spares Vendor - Vendor to quote as per specification. 

13 Recommended O & M spares, E & C spares, erection 
& maintenance tools & tackle. 

Vendor - As per specification 

14 Any other equipment/material/service required for 
completeness of system but not specified above (to 
ensure trouble free and efficient operation of the 

Vendor Vendor  
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S.NO DETAILS SCOPE SUPPLY 

 

SCOPE E&C 

 

REMARKS 

system). 

15 a) Input cable schedules (C & I)    
b) Cable interconnection details for above 
c)  Cable block diagram 

Vendor 

Vendor 

           Vendor 

- 

- 

- 

Cable listing for C & I systems for  vendor supplied equipment  shall be 
furnished during detail engineering by vendor in soft copies in the BHEL 
cable schedule format. 

16 Equipment layout drawings Vendor - 

 

For ensuring cabling requirements are met, vendor shall furnish layout 
drawings (both in print form as well as in AUTOCAD) of the complete plant 
(including electrical area) indicating location and identification of all 
equipment requiring cabling, and shall incorporate cable trays routing 
details marked on the drawing as per PEM interface comments. Electrical 
equipment layout drawing shall be to BHEL approval.  

17 Electrical Equipment GA drawing Vendor - For necessary interface review. 

18 Junction Boxes Vendor Vendor Junction boxes shall be used to minimize/optimize the runs of cables 
between equipment 

 

NOTES: 

1. Make of all electrical equipment/items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication. 
3. For skid mounted system, 2 nos. (1W+1S) supply of 415 V, 3 phase AC shall be provided by BHEL. Complete electrical distribution for the skid including 

changeover between feeder/starters/LCP/inter-locks/protection devices / any other supply etc. shall be in bidder’s scope.   
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NO. 
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CODE 

REMARKS LOAD No. NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 
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G

 

S
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N

D
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SIZE 
CODE 

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL) 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (dc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

 

LOAD DATA 
(ELECTRICAL) 

JOB NO. 391 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
2x500 MW NEYVELI NEW 

THERMAL POWER STATION  
(NNTPS) 

NAME 
DATA FILLED UP ON 

 

SYSTEM           FUEL OIL SYSTEM SIGN. DATA ENTERED ON  
DEPTT. / SECTION ELECTRICAL SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  

 

ANNEXURE-II 
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1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors 
along with all accessories for driving auxiliaries in thermal power station. 

 
 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 
 
2.0 CODES AND STANDARDS 
 
 Motors shall fully comply with latest edition, including all amendments and revision, of following 

codes and standards: 
   
IS:325 Three phase Induction motors 
IS : 900 Code of practice for installation and maintenance of induction motors 
IS: 996 Single phase small AC and universal motors 
IS: 4722 Rotating Electrical machines 
IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 
IS: 4728 Terminal marking and direction of rotation rotating electrical machines 
IS: 1231 Dimensions of three phase foot mounted induction motors 
IS: 8789 Values of performance characteristics for three phase induction motors 
IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 
IS: 2148 Flame proof enclosures for electrical appliance 
IS: 5571 Guide for selection of electrical equipment for hazardous areas 
IS: 12824 Type of duty and classes of rating assigned 
IS: 12802 Temperature rise measurement for rotating electrical machnines 
IS: 12065 Permissible limits of noise level for rotating electrical machines 
IS: 12075 Mechanical vibration of rotating electrical machines 
 
In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 
3.0 DESIGN REQUIREMENTS 
 
3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 
in Data sheet-A 

 
3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 
equipment, under entire operating range including voltage & frequency variation specified above. 

 
3.3 Starting Requirements 
 
3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any 
speed with the minimum starting voltage shall be at least 10% higher than that of the driven 
equipment. 

 
3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 
the starting period of motors. 

 
3.3.3 The following frequency of starts shall apply 
 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 
rated  load temperature. 

 
ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 
 

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive 
hot starts followed by one hour interval with maximum twenty starts per day and shall be 
suitable for mimimum 20,000 starts during the life time of the motor 

 
3.4 Running Requirements 
 
3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
 
3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 
 
3.5 Stress During bus Transfer 
 
3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 
difference between the motor residual voltage and the incoming supply voltage during occasional auto 
bus transfer. 

 
3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 
 
3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 
 
3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 
construction. Outdoor motors shall be installed under a suitable canopy 

 
4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  
 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 
 
4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 
4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 
In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 
IS:325 shall not exceed by more than 10°C.  
 

4.7 Terminals and Terminal Boxes 
 
4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 
 
 Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 
designed for the fault current mentioned in data sheet “A”. 

 
4.7.2 unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A, C, B or U W & V respectively. 

 
4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 
and reverse rotation. 

 
4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space 

shall be available inside the terminal box so that no difficulty is encountered for terminating the cable 
specified in Data Sheet-A. 

 
4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  
 
4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 
terminal box. Detachable gland plates with double compression brass glands shall be provided in 
terminal boxes. 

 
4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 
 
4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 
 
4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 
have a grounding terminal. 
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4.9.1 Motors provided for similar drives shall be interchangeable. 
 
4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 
 
4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 
 
4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 
 
4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 
supply of 240V AC, single phase, 50 Hz. 

 
4.9.6 Name plate with all particulars as per IS: 325 shall be provided  
 
4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 
for withstanding specified site conditions. 

 
5.0 INSPECTION AND TESTING 
 
5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied. 

 
5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 
any commercial implication to purchaser.  

 
5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 
 
5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 
 
6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 
 b) Arrangement drawing of terminal boxes. 
 c) Characteristic curves:  
  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 
  i) Current vs. time at rated voltage and minimum starting voltage. 
  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 
motors coupled with driven equipment. In case motor is coupled with mechanical 
equipment by fluid coupling, the above curves shall be furnished with and without 
coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 
 voltage and max. permissible voltage. 
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1.0 This document covers the basic technical features of high tension (HT) and low tension (LT) squirrel 

cage induction AC motors employed for driving auxiliaries of BHEL-PEM scope packages in 2x500 
MW New Neyveli Thermal Power project. 

 
2.0 CODES AND STANDARDS 
 

The motors shall generally conform to IS 325/IEC-60034. LT motors of continuous duty (S1) 
shall be energy efficient IE2 conforming to IS-12615.  

 
3.0 DESIGN REQUIREMENTS 
 
3.1 General Requirements 
 
 The design ambient temperature shall be 50 deg C. 
 
3.2 Supply system and rated voltage of motors  
 
 
 
 
 
 
 
 
3.2.1 Supply voltage & variations shall be as follows:- 

 
Voltage variation (AC Supply)        (+/-) 10% 

 Frequency variation      (+) 3% to (-) 5% 
 Combined V & F variation 10% (sum of absolute values) 
 
3.2.2 Motors shall be capable of running continuously at rated output for each of the conditions specified. 
 
3.3 Motor Rating 
 
 Motor ratings shall be adequate to meet the requirements of the drive equipment. Motors shall be 

continuously rated at the design ambient temperature of 50 degree C and relative humidity of 85%. 
Maximum continuous motor ratings shall have at least a 15% margin above the maximum load demand 
of the driven equipment under entire operating range including voltage & frequency variation. 

 
3.4 Starting Requirements 
 
3.4.1 Motor shall start smoothly and rapidly. Motor characteristics such as speed, starting torque, break away 

torque and starting time shall be properly co-ordinated with the requirements of driven equipment. The 
accelerating torque at any speed with the minimum starting voltage shall be at least 10% of the motor’s 
full load torque. 

 
3.4.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
 

For motors rated up to 1500 KW, the limiting value of voltage at rated frequency under which a motor 
will successfully start and accelerate to rated speed with load shall be taken to be a constant value of 85 
(eighty five) percent rated voltage at motor terminals. 

KW rating Supply system Rated voltage of motor 
Above 750 kW 11 KV  11 KV 
Above 160 kW up to & 
including 750 kW 

3.3 KV 3.3 KV 

From 220W up to & including  
160 kW 

415 V 415 V 

Below 220W 240V 240V 
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3.4.3 The locked rotor current of the 11 kV motors (except MDBFP motors & CWP motors) shall not exceed 

six times full load current inclusive of tolerance as per IS:325 and for 3.3 kV motors locked rotor 
current shall not exceed six times full load current subject to IS tolerance as per IS:325. For LT motors 
of continuous duty (S1) type motors, starting current shall be as per IS: 12615.  

 
3.4.4 The following frequency of starts shall apply 
 

i) Three nos. consecutive cold starts in succession with the motor being initially at a temperature 
not exceeding the ambient temperature. 
 

ii) Two nos. consecutive hot starts in succession with the motor being initially at a temperature not 
exceeding the rated load operating temperature. 

 
iii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature.(not to be repeated in the second successive hour) 
 

iv) In case of multiple start motors like conveyor motors three starts shall be allowable from hot 
condition with maximum 20 starts per day & minimum 20,000 starts during life time of motors. 

 
3.4.5 Locked motor withstand time of motors under hot condition at 110% rated voltage shall be as follows: 
 
For HT Motors 
 

a) For motors more than starting time by at least 3 sec or 15% of the accelerating time whichever is 
greater. 
 

For LT Motors 
a) For motors with starting time up to 20 sec. 

 
  - at least 2.5 sec. more than starting time. 
 
 b) For motor with starting time above 20 secs but not exceeding 45 secs. 
 

- at least 5.0 sec. more than starting time. 
 

c) For motors with starting time above 45 secs. 
 

- at least 10%. more than starting time. 
 
 The starting time of the motor referred above is at minimum permissible voltage. For motors and in 

cases where the above requirements are not complied with, speed switches of approved make & type 
shall be provided to bypass the locked rotor protection for a pre-selected time during starting of motors. 
The speed switches shall have one NO & one NC contacts having maximum interrupting capacity of 5 
Amps at 240V AC and 0.25 amps at 220 V DC. 

 
 
  
3.5 Running Requirements 
 
3.5.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 
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3.5.2 Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be 275% for 

crane duty motors.  
 
3.6 Stress during bus Transfer 
 
3.6.1 Motors shall withstand the voltage and torque stress developed due to the application of 150% of the 

rated voltage for at least 1 sec. caused due to vector difference between the motor residual voltage and 
the incoming supply voltage during occasional auto bus transfer. 

 
3.6.2 Motor windings shall be adequately braced to satisfactorily withstand the mech. Stresses during above 

condition. 
 
3.6.3 Motors shall be capable of withstanding heavy in-rush transient current caused by bus transfer without 

damage. 
 
3.6.4 Motor and driven eqpt. Shafts shall be adequately sized to satisfactorily withstand transient torque 

under above condition. 
 
3.7 Noise level 
 
 Maximum noise level measured at distance of 1.5 metres from the outline of motor shall not exceed 85 

db(A) in line with IS 12065. 
. 
3.8 Vibration 
 
 The maximum vibration velocity or double amplitude of motors vibration as measured at motor 

bearings shall be within the limits specified in IS: 12075. 
 
4.0 CONSTRUCTIONAL FEATURES 
 
4.1 Degree of Protection 
 
4.1.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691 and shall be of weather-proof 
construction. The degree of protection for terminal boxes shall be IP 55 for outdoor area & IP 54 for 
indoor area as per IS 4691. 

 
4.1.2 The stator laminations shall made from suitable silicon steel/magnetic steel sheet varnished on both 

sides and pressed to form a rigid core. 
 
4.1.3 The rotor shall be of rigid cage construction with die cast aluminium / copper alloy / copper bars firmly 

wedged in bar slots and brazed to the end rings. The rotor cage shall be designed to operate 
satisfactorily under respective starting and load duty cycle. 
 
 

 
4.2 Enclosure and Cooling 
 
4.2.1 Motors shall generally have totally enclosed fan cooled (TEFC) or totally enclosed tube ventilated 

(TETV enclosures, the method of cooling conforming to IC-0141 or IC-0151 of IS: 6362. Motors may 
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have Closed Air circuit Air (CACA) method of cooling conforming to IC-0161 of IS: 6362 for motor 
rated 3000kW & above. 

 
4.2.2 Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 
 
4.2.3 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 
 
4.3 Class of Insulation 
 
 HT/LT motors shall have class F insulation. The temperature rise of all motors shall be limited to the 

limits applicable to Class ‘B’ insulation. In case of continuous operation at extreme voltage limits, 
10deg C rise above the temperature limits specified in IS: 325 shall be permissible. 

 
4.4 Bearings 
 
4.4.1 Horizontally mounted motors shall have grease lubricated ball/roller or sleeve bearings. For MV 

motors, the bearings shall be regreasable type and for LV motors, these bearings can be either sealed 
life lubricated type or regreasable type as per manufacturer’s standard.  
 

4.4.2 The vertical motors shall have a combined thrust and guide bearing on top and guide bearing at bottom. 
If the ball or roller bearings can take vertical thrust, thrust and guide bearing need not be provided. 
 

4.4.3 After taking all motor driven equipment loads and thrust (if any) into account , the bearings shall be 
suitable for min. 40,000 working hours. Re-greasable bearings shall be provided with grease nipples 
and relief holes for on-line re-greasing and shall be suitable for 8000 working hours without changing 
of the grease. 

 
4.4.4 The bearings of solidly coupled motors shall be of the same type as those of the driven equipment. 
 
4.4.5 For motors upto 2 kW, double sealed type bearings shall be provided. 

 
4.4.6 Motors rated above 1000kW shall be provided with insulated end shield on non-driving end to prevent 

flow of shaft current. 
 

4.5 Terminals and Terminal Boxes 
 
4.5.1 Motors of rating 90 kW and up to 160kW will be controlled by air circuit breaker & shall be provided 

with comprehensive numerical motor protection relays. For all motors of rating 45 kW & above but less 
than 90kW shall be provided with MCCBs with CT operated electronic over load relays. Motors of 
rating above 18.5 kW & below 45 kW shall be provided with MCCBs and motors of rating up to 18.5 
kW shall be provided with MPCBs. The terminal box of motors shall be designed for the fault current 
of 44 kA, 0.25 secs and 50 kA, 0.25 secs for HT & LT motors respectively. 

 
4.5.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  
 
4.5.3 For MV motors, the main terminal box shall be of phase-segregated type with clamping arrangement 

for the terminals. 
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4.5.4 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 
connected to motor terminals A,C,B or V, W & U respectively. 

 
4.5.5 Permanently attached diagram and instruction plate made preferably of stainless steel shall be mounted 

inside terminal box cover giving the connection diagram for the desired direction of rotation and 
reverse rotation. 

 
4.5.6 Motor terminals and terminal leads shall be fully insulated with no bar live parts.  
 
4.5.7 Separate terminal boxes shall be provided for space heaters and temp. Indicators. If this is not possible 

in case of LT motors, the space heater terminals shall be adequately segregated from the main terminals 
in the main terminal box. Detachable gland plates with double compression tinned brass glands shall be 
provided in terminal boxes. 

 
4.5.8 Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree. 
 
4.5.9 Cable glands and cable lugs as per selected cable sizes shall be provided in line with cable erection 

philosophy. For single core cable termination, gland plates shall be of non-magnetic material. 
 
4.6 Grounding 
 
 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor shall be 

provided on opposite sides of motor frame. Each terminal box shall have a grounding terminal. 
 
4.7 General 
 
4.7.1 Motors provided for similar drives shall be interchangeable. 
 
4.7.2 An arrow block shall be screwed on the body of the motors on the non-driving end to indicate the 

direction of rotation of the motors. 
  
4.7.3 Motors for Fuel oil unloading and drain oil pumps located in hazardous areas shall be with flame-proof 

enclosures in accordance with IS 2148 / IEC 60079. 
 
5.0 ACCESSORIES 

 
5.1 SPACE HEATERS 
 
 All motors rated 30KW and above shall be provided with space heaters to maintain the motor internal 

air temperature above the dew point. Space heaters shall be suitable for a supply of 240V AC, single 
phase, 50 Hz.  

 
 The leads from space heaters of each motor shall be brought out to a separate terminal Box. Space 

heaters shall be mounted inside the motor in accessible places so that their removal and replacement is 
simple. 

 
5.2 RESISTANCE TEMPERATURE  DETECTORS (RTDs) 
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5.2.1 HT motors stator windings shall be provided with 12 nos. ( 4 per phase) Simplex 3 wire Platinum RTDs 

with 100 ohms resistance at 0 deg C for remote monitoring of winding temperature. The leads from 
RTDs of each motor shall be brought out to a separate terminal Box. 

 
5.2.2 For HT motors, each bearing shall be provided with 1 no. Duplex 3 wire Platinum RTDs with 100 

ohms resistance at 0 deg C for remote monitoring of bearing temperature. The leads from these RTDs 
shall be brought out to a separate terminal Box or the terminal box same as for winding RTDs. 

 
5.3 DIAL TYPE TEMP. INDICATORS 
 
5.3.1 For HT motors, each bearing shall be provided with 1 no.  Mercury-in-steel Dial type temperature 

indicator for local indication of bearing temperature. The indicators shall have 2 nos. NO contacts rated 
for 5A, 240 V AC and 0.5 A, 220 V DC for alarm/trip purpose.  

 
5.4 Vibration monitoring pads 
 
5.4.1 Provision shall be made in all HT motors for mounting vibration detectors. 
 
6.0 NAME PLATE 
 
 Motors shall have stainless steel name plate with all particulars as per IS: 325 / NEMA-MG-1. In 

addition, the following information shall be shown on motor rating plates: 
 

i) Type of bearing & recommended lubricants along with location of insulated bearing. 
ii) Temperature rise in deg.C under normal/abnormal conditions. 
iii) Year of manufacturing. 

 
7.0 PAINTING 
 
 The paint shall be corrosion proof epoxy based of approved class and paint thickness shall be within 

100 to 150micron.  
 
8.0 TESTING 
 
8.1 Type Tests 
 
 For HT & LT Motors above 50kW, type test reports for type tests as per IS: 325/ IS: 12615 conducted 

on equipment similar to those proposed to be supplied and carried out within last five years from the 
date of bid opening viz. February 2012 shall be submitted. However, if such reports are not available, 
one motor of each type shall be subjected to type tests for free of cost. 

 
8.2 Routine Tests 
 
 All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer or 

customer representative. 
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1.0 INTENT OF SPECIFICATION 

 
1.1 This specification covers the activities mentioned below, as applicable to various areas of 

power station:  
 b) Laying and termination of cables. 
 c) Testing and charging of cables. 
 d) Supply and erection of miscellaneous items for completion of the cabling system. 
 e) All associated work for completion of cabling system. 
 f) Receipt of cables and cabling materials supplied by purchaser/others. 
 g) Site handling and storage of material. 
 h) Minor civil works. 
 
1.2 The scope of supply of cabling materials as a part of cable installation work includes supply of 

all accessories including, but not limited to, cable clamps, ferrules, cable tags, nuts, bolts, and 
consumables like anti-corrosive paints, welding electrodes etc. required to complete the 
cabling system. All other sundry materials for minor civil work shall also be supplied by vendor.  

 
1.3 WORKS EXCLUDED FROM VENDOR’S SCOPE 
 

a) Major civil works like excavation and concreting of concrete trenches, plate 
embedments on cable trenches, ceiling and floors. 

 b) Civil works for ducting for crossing of roads & rail tracks. 
 c) Conduits and pipes embedded in walls, floors etc. 
 
 
2.0 CODES AND STANDARDS 
 
2.1 Installation of cabling work shall comply with the latest edition of following Indian standards 

rules, regulations and acts. However, if Specification specifies conformance to any other 
international standard, equivalent BS / IEC / ISO / any other standard shall be applicable.  

 
a) IS:1255 Code of practice for installation and maintenance of power cables up 

to and including  33 kV rating. 
 b) IS:732  Electrical wiring installation (system voltage not exceeding 650 V). 
 c) IS:5216 Guide for safety procedures and practices in electrical works. 
 d) IS:226  Structural steel (Standard Quality). 
 e) IS:800  Code of practice for use of structural steel. 

f) IS:316 Code of practice for use of metal arc welding for general construction in  
mild steel.   

 g) IS:1363 Hexagonal bolts, nuts and screws.  
 h) IS:1572 Electroplated coatings of cadmium on iron and steel.  
 i) IS:2629 Code of practice for hot dip galvanizing  for iron and steel.  
 j) IS:2633 Method of testing uniformity of coating on zinc coated articles.         
 k)   Indian Electricity Act.  
 l)   Indian Electricity Rules. 
 m)   Fire insurance regulations. 
 n)   Regulations laid down by the Chief Electrical Inspector of the State. 
 o)   Regulations laid down by the Factory Inspector of the State. 
 p)   Any other regulations laid down by the authorities. 
 
2.2 In case any clause of contradictory nature arises between standards and this specification, the 

latter shall prevail.  
 
3.0 CABLING MATERIALS TO BE PROVIDED 
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3.1 Trefoil Cable Clamps shall be provided for clamping single core cables carrying alternating 

current and shall be of aluminium alloy or nylon material as per Specification. 
   
3.2 Omega Cable Clamps shall be provided to fasten the individual multi-core cable above 35mm 

outer diameter and shall be of aluminium alloy or mild steel.  
 
3.3 Strip Cable Clamps shall be provided to fasten the group of multi-core cables up to 35mm 

diameter and shall be of mild steel or aluminium  
 
3.4 Self Locking Clamps shall be shall be provided of nylon material with self locking feature when 

the cord is looped and shall provided with manual lock release. 
 
3.4 Steel clamps shall be hot dip galvanized as per the requirements given in Specification. 
  
3.5 Ferrules shall be provided for individual core of control cables and shall be of plastic material.  
 
3.6 Cables shall be provided with cable number tags for identification Cable tags shall be of 

durable fibre, aluminium or stainless steel sheets as per Specification. 
 
3.7 Miscellaneous items required for the buried cables such as cable markers, bricks, sand, 

protective slabs etc. shall be to provided by the vendor.  
 
4.0 CABLING CONCEPT  
 
4.1 In the plant building, substations, switchgear rooms, control rooms etc., power and control 

cables shall generally be laid on cable trays installed in concrete trenches, tunnels, cable 
basements, cable vaults, cable shafts or along building and technological structures as the 
case may be. 

 
4.2 In case of multicore cables of diameter up to 30 mm where not more than 3 cables are taken 

in one run, these can be taken directly along structures, walkways, platforms, galleries, walls, 
ceiling etc. by proper clamping at regular intervals of 750 mm or less. 

 
4.3 Power & control cables installed along buildings, structures, ceilings, walls, etc., which are 

required to be protected against mechanical damage, shall be taken in GI conduits. 
 
4.4 GI Conduits shall also be used for flameproof installations, wherever required, with sealing at 

both ends. 
 
4.5 Entry of cables from trenches/tunnels into buildings shall be by means method duly approved 

by purchaser approved, which shall be informed to successful bidder during detailed engg 
stage. 

 
4.6 Cables laid exposed in racks/trays and routed from trenches/tunnels/basements etc to 

individual drive/ control devices etc shall be taken in embedded/exposed/surface-grouted rigid 
GI conduits and / or flexible conduits unless directly terminated to the equipment in the panels 
located above trenches, tunnels or basement. 

 
4.7 All cables routed along walls or in equipment rooms shall be protected by means of laying 

them through G.I. pipes or by providing sheet metal covers up to a height of 2000 mm from 
the working floor levels and platforms, for protection against mechanical damage. All vertical 
risers shall be enclosed type. 
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4.8 For 415 V power wiring in ancillary buildings, offices and laboratories, cables shall be taken 

through embedded/exposed GI conduits or rigid PVC pipes as applicable. 
 
4.9 Wherever cables are to be laid below roads and railway tracks, the same shall be taken 

through ducts buried at a suitable depth. 
 
4.10 At certain places where hazardous fumes/gases may cause fire to the cables, cable trenches 

after installation of cables shall be sand-filled. 
 
4.11 In corrosive atmosphere, Epoxy painted G.I. conduits shall be used for cables.  
 
4.12 Single core cables, when pulled individually, shall be taken through PVC pipes only.  
 
4.13 Cables shall be avoided below oil pipes and in the vicinity of steam pipes. 
 
4.14 Cable installation shall be properly coordinated at site with other services and wherever 

necessary suitable adjustment shall be made in the cable routings with a view to avoid 
interference with any part of the building, structures, equipment, utilities and services 

 
4.15 All apparatus, connections and cable work shall be designed and arranged to minimise the 

risk of fire and ingress of water. All material required to achieve the same shall be included in 
the cost of installation of cables. 

 
5.0 TRANSPORTATION & STORAGE OF CABLE DRUMS 
 
5.1 Transportation and storage of cable drums shall generally conform to the requirements of 

IS:1255. The cable drums shall be transported on wheels to the place of work. 
 
5.2 Transportation of all cables, which shall be provided by purchaser as free issue items, from 

purchaser’s storage area to the work site shall be the responsibility of vendor. Empty cable 
drums shall be returned to purchaser. 

 
6.0 LAYING OF CABLES 
 
6.1 Laying and installation of power, control and special cables shall generally conform to IS:1255. 
 
6.2 The cables shall be paid-out in proper direction from the cable drums (opposite to the normal 

direction of rotation for transportation). 
 
6.3 In case of higher size cables, the paid out cables shall run over rollers placed at close intervals 

and finally transferred carefully on the racks/trays. Care shall be taken so that kinks and twists  
or any mechanical damage  does not occur to cables. only approved cable pulling grips or 
other devices shall be used. Under no circumstances cables shall be dragged on ground  or 
along  structure while paying out from cable drums, carrying to site and straightening for laying  
purpose. 

 
6.4 All possible care shall be given while handling un-armoured cables. 
 
6.5 Additional length of power cables of one loop with permissible bending radius shall be 

provided. For control cables extra length of 1 - 1.5 metre shall be provided.  
6.6 The bending radius of various types of cables shall not be less than those specified by cable 

manufacturers and that specified in  IS:1255. 
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6.7 All cables shall be provided with identification tags indicating the cable numbers. Tags shall 

be fixed at both ends of cables, at each bend, and both sides of floor/wall crossings. 
 
6.8 Single core cables for a. c. circuits shall form a complete circuit in trefoil formation supported 

by means of trefoil clamps of nonmagnetic material. 
 
6.9 Multi-core cables above 1100 V grade shall  be generally laid in ladder type trays in one layer 

with spacings not less than one cable diameter of bigger diameter cable. 
 
6.10 All 1100 V grade multicore power cables and single core DC cables shall be placed in single 

layer, touching each other and clamped by means of single or multiple galvanized MS saddles/ 
aluminium strips/ nylon cable ties as specified in specification. Cables above 35mm outer 
diameter shall be clamped individually. 

 
6.11 Control cables shall be laid touching each other and may not preferably be taken in more than 

two layers.  
 
6.12 Segregation of the cables on the basis of their types and their functions shall be as under for 

horizontal formations: 
 a) HT cables shall be laid in the top tier(s). 
 b) LT power cables to be laid in the tray(s) below the HT cable trays. 
 c) LT control cables to be laid in the tray(s) next below to the LT power Cable tray(s). 

d) Special control cables including screened control cables to be laid in the bottom most 
tray(s). 

 
6.13 For vertical formations, the tray closest to the wall shall be considered as bottom most tray 

and the order indicated in clause just above shall be followed.  
 
6.14 When it may not be possible to accommodate cables as per the criteria indicated in the clauses  

6.12  &  6.13 above, the following rules In hierarchical order  shall override the criteria: 
a) Control cables are mixed up with the special control cables with clear minimum gap of 

100mm between them. 
b) LT power cables are mixed up with control cables with clear minimum gap of 150mm 

between them. 
c) LT power cables are mixed up with HT power cables with clear minimum gap of 200mm 

between them. 
 However, under no circumstances HT power cables can be mixed up with control cables of 

any type. 
 
6.15 For laying cables along building steel structures and technological structures, the cables shall 

be taken by clamping with MS saddles screwed to the MS flats welded to the structure. MS 
saddles and flats shall be galvanized. 

 
6.16 For laying cables along concrete walls, ceilings etc., the cables shall be taken by clamping 

with MS saddles screwed to the MS flats welded on the inserts. Where inserts are not available 
the saddles shall be directly fixed to the walls using rawl plugs and MS flat spacers of minimum 
6mm thickness. 

 
6.17 To facilitate pulling of cables in GI conduits, powdered soft stone, plastic soap or other dry 

inert lubricant may be used but grease or other material harmful to the cable sheaths shall not 
be used. 

 
6.18 No single core cable shall pass through a GI conduit or duct singly except DC single core 

cables. AC single core cables shall pass through GI conduits/pipes in trefoil formation only. 
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6.19 Entry of cables from underground trenches to the buildings or tunnels shall be by some 

approved method. Necessary precautions shall be taken to make the entry point fully water 
tight by properly sealing the pipe sleeves wherever they enter directly into the building at 
trench level. The sealing shall be by cold setting compound. Any alternative sealing 
arrangement may be suggested with the offer for purchaser’s consideration. 

 
 
7.0 CABLE TERMINATION AND JOINTING 
 
7.1 All cable entries in the equipment shall be sealed by cable glands. 
 
7.2 Power cable terminations shall be carried out in a manner such as to avoid strain on the 

terminals by providing suitable clamps near the terminals. 
 
7.3 Control cable cores entering switchboard or control panels shall be neatly bunched and 

strapped with PVC perforated tapes/nylon ties and suitably supported to keep them in position 
at the terminal block. Spare cores shall be neatly dressed and suitably taped at both ends. 

 
7.4  Cable joint, not more than one in a circuit, shall normally be made at an intermediate point in 

the straight run of the cable only when the length of the run is more than the standard drum 
length supplied by the cable manufacturer.  

 
7.5  Junction boxes shall be used, wherever required, for jointing of control cables. 
 
7.6  Termination and jointing shall generally conform to the requirements of IS:1255 and shall 

strictly conform to the recommendations of termination and jointing kit supplier. 
 
7.3 Cable installation shall be properly coordinated at site with other services and wherever 

necessary suitable adjustment shall be made in the cable routings with a view to avoid 
interference with any part of the building, structures, equipment, utilities and services 

 
7.8 All apparatus, connections and cable work shall be designed and arranged to minimise the 

risk of fire and ingress of water. All material required to achieve the same shall be included in 
the cost of installation of cables. 

 
10.0 DRAWINGS / DUCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
10.2 The following documents shall be furnished after award of contract for purchaser’s approval.  
 
 a) Final Field Quality Plan.  
 b) Final Quality Plan. 
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LV MOTORS 
 

DATA SHEET-A 
 

2x500 MW NEYVELI NEW THERMAL POWER 
STATION  (NNTPS) 

          SPECIFICATION NO.  PE-TS-400--552-A000 
 
          VOLUME                     II B 
 
          SECTION                    D 
 
           REV   NO.                   DATE        
  
          SHEET       1              OF             2 

 
  

 
1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor : 160KW * 
 
3.0 Installation (Indoors/ Outdoors)  : As required 

 
4.0 Details of supply system 
 
 a) Rated voltage (with variation)  : 415V  10% 
 b) Rated frequency (with variation) : 50 Hz + 3 % to - 5% 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 90 kW and above (Breaker : 50 KA for 0.25 sec. 

controlled) 
o Below 90 kW (Contactor : 50 KA protected by HRC fuse 

controlled) 
 f) LV System grounding   : Solidly 
 
5.0 Class of insulation    : Class ‘F’, with temp rise limited to  

class B. 
 
6.0 Minimum voltage for starting   : 85% of rated voltage 

(As percentage of rated voltage)     
 
7.0 Power cables data    : Shall be given during Detailed engg 
 
8.0 Earth Conductor Size & Material  : Shall be given during Detailed engg 
 
9.0 Space heater supply    : 240 V, 1¢ , 50 Hz(for motors above  

                                                                                  30 Kw)  
 
10.0 Rating up to which Single phase motor : Acceptable below 0.20 kW 
 
11.0 Locked rotor current 

a) Limit as percentage of FLC  : As per IS 12615* 
 
   
12.0 Flame-proof motor 
 

a) Enclosure suitable (As per IS:2148) : As per requirement 
b) Classification of Hazardous area  : As per requirement 

(As per IS: 5572  part-I) 
 

13.0 Makes : BHEL/ Customer approval 
 
14.0 Paint shade : Shall be given during Detailed engg 
 
15.0 Degree Of protection for motor/ terminal box    : As per IS 4691 
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TITLE 

LV MOTORS 
 

DATA SHEET-A 
 

2x500 MW NEYVELI NEW THERMAL POWER 
STATION  (NNTPS) 

          SPECIFICATION NO.  PE-TS-400--552-A000 
 
          VOLUME                     II B 
 
          SECTION                    D 
 
           REV   NO.                   DATE        
  
          SHEET       1              OF             2 

 
  

* LT motors of continuous duty shall be energy efficient IE2 class conforming to IS12615 
16.0 TESTING 

 
            16.1 Type Tests 
 
 For HT & LT Motors above 50kW, type test reports for type tests as per IS: 325/ IS: 12615  

conducted on equipment similar to those proposed to be supplied and carried out within last 
 five years from the date of bid opening viz. February 2012 shall be submitted. However, if  
such reports are not available, one motor of each type shall be subjected to type tests for free of  
cost. 

 
            16.2 Routine Tests 
 
 All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer  
            or customer representative. 
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TITLE 
 

 
MOTOR 

 
DATA SHEET - C 

 
 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE  

SHEET          1       OF    2 
 
  

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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TITLE 
 

 
MOTOR 

 
DATA SHEET - C 

 
 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE  

SHEET          2       OF    2 
 
  

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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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 1 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11
1.0 RAW MATERIAL & BOUGHT OUT

CONTROL

1.1 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3 - -
SECTION, EYEBOLTS CONDITION BLINKS,

CRACKS,
WAVINESS
ETC

2.DIMENSIONS MA MEASUREMENT SAMPLE MANFR'S MANFR'S -DO- 3 - -
DRG./SPEC DRG./SPEC

3.PROOF LOAD MA MECH. TEST -DO- -DO- -DO- INSPEC. 3 - 2
TEST (EYE REPORT
BOLT)

1.2 HARDWARES 1.SURFACE MA VISUAL 100% FREE  FROM -DO- 3 - -
CONDITION CRACKS, UN-

EVENNESS 
ETC.

2.PROPERTY MA VISUAL SAMPLES MANFR'S RELEVENT SUPPLIERS 3 - 2 PROPERTY CLASS 
CLASS DRG./SPEC IS/SPEC. TC & LOG MARKING SHALL BE

BOOK CHECKED BY THE
VENDOR

1.3 CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3 - 2
CONDITION CRACKS, 

BLOW HOLES
ETC.

2.CHEM. & MA CHEM & MECH 1/HEAT NO. MANFR'S RELEVENT SUPPLIER'S 3 - 2 HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC IS/ TC VERIFIED

3.DIMENSIONS MA MEASUREMENT 100% MANUFR'S MANUFR'S LOG BOOK 3 - 2
DRG. DRG.

1.4 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% MANFR'S MANFR'S LOG BOOK 3 - 2
SHELF LIFE & CONTINUOUS DRG./SPEC DRG./SPEC
TYPE

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

2 10
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 2 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.5 SHAFT 1. SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE

DEFECTS MAINTAINED

2. CHEM. & MA CHEM. & 1/HEAT NO. MFG. DRG. RELEVANT SUPPLIER'S 3 - 2
PHYSICAL PHYSICAL OR HEAT SPEC. IS TC
PROPERTIES TESTS TREATMENT

BATCH NO

3. DIMENSIONS MA MEASUREMENT 100% -DO- MANUFR'S LOG BOOK 3 - 2
DRG.

4.INTERNAL CR UT -DO- ASTM-A388 MANUFR'S -DO- 3 2 1 FOR DIA OF 55 MM & 
FLAWS SPEC. ABOVE

BHEL SPEC.

1.6 SPACE HEATERS, CONNEC- 1. MAKE & MA VISUAL -DO- MANUFR'S MANUFR'S -DO- 3 - 2
TORS, TERMINAL BLOCKS, RATING DRG.  SPEC. DRG.  SPEC.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S

2. PHYSICAL MA -DO- -DO- - NO PHYS. DAMAGE, -DO- 3 - 2
COND. NO ELECTRICAL

DISCONTINUITY

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2
(WHEREVER DRG./  SPEC. DRG. / SPEC.
APPLICABLE)

4.PERFORMANCE/ MA TEST 100% -DO- -DO- INSP. 3 - 2
CALIBRATION REPORT

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 3 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.7 OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL INSPT. 3 - 2
MATERIALS LIKE SLEEVES, COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.

2. OTHER
CHARACTERISTICS MA TEST SAMPLE MANUF'S MANUF'S LOG BOOK 3 - 2

SPEC. SPEC. AND OR
SUPPLIER'S 

TC

1.8 SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK 3 - -
(PUNCHED) COND. DEFECTS

(FREE FROM 
BURS)

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2 FOR MV MOTOR INSULA-
INCLUDING BURS DRG.  . DRG.  TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN

THE BURS HEIGHT
3. ACCEPTANCE MA ELECT. & MECH -DO- MANUF'S RELEVANT SUPPLIER'S 3 - 2
TESTS TESTS SPEC./ IS TC

RELEVANT
IS

1.9 CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3* - 2*

FINISH VISUAL 
DEFECTS

2.ELECT. PROP, & MA ELECT. & SAMPLES RELEVANT IS/ RELEVANT IS/ SUPPLIERS 3 - 2
MECH. PROP MECH.TEST BS OR BS OR TC & 

OTHER OTHER VENDOR'S
STANDARDS STANDARDS INSPN.

REPORTS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

* MOTOR MANUFACTURER TO 
CONDUCT VISUAL CHECK FOR 
SURFACE FINISH ON RANDOM 
BASIS (10% SAMPLE) AT HIS 
WORKS AND MAINTAIN 
RECORD FOR VERIFICATION 
BY BHEL/CUSTOMER.
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 4 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.DIMENSIONS MA MEASUREMENT -DO- -DO- -DO- Log  Book 3 - 2

1.10 BEARINGS 1.MAKE & TYPE MA VISUAL 100%
MANFR'S DRG./ 
APPROVED 
DATASHEET

MANFR'S DRG./ 
APPROVED 
DATASHEET

-DO- 3 - 2

2.DIMENSIONS MA MEASUREMENT SAMPLE BHEL DATA BHEL DATA -DO- 3 - 2
SHEET SHEET BEARING

MANUF'S
CATALOGUES

3.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - 2
FINISH VISUAL 

DEFECTS

1.11 SLIP RING 1.SURFACE MA VISUAL 100% - -DO- -DO- 3 - -
(WHEREVER APPLICABLE) COND.

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

3.TEMP.WITH- MA ELECT.TEST -DO- MANUF'S MANUF'S -DO- 3 - 2

STAND CAPACITY
SPEC./ BHEL 
SPEC.

SPEC./ BHEL SPEC.

4.HV/IR MA -DO- 100% -DO- -DO- -DO- 3 - 2

1.12 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% MANUF'S MANUF'S -DO- 3 - -
GASKET DRG/SPECS DRG./ SPECS.

2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
COND. VISUAL 

DEFECTS

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :  
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                   

SHEET 5 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.0 IN PROCESS

2.1 STATOR FRAME WELDING 1.WORKMANSHIP MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 3/2 2 -
(IN CASE OF FABRICATED & CLEANNESS
STATOR )

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

2.2 MACHINING 1.FINISH MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 2 - -

2.DIMENSIONS MA MEASUREMENT -DO- MANUF'S MANUF'S -DO- 2 - -
DRG DRG

3.SHAFT SURFACE MA PT -DO- RELEVENT MANUFR'S -DO- 2 - 1
FLOWS SPEC./ SPEC./

ASTM-E165 BHEL SPEC./

2.3 PAINTING 1.SURFACE MA VISUAL 100% MANFR'S BHEL LOG BOOK 2 - -
PREPARATION SPEC/BHEL SPEC.

SPEC./ SAME AS
RELEVANT COL.7
STAND

2.PAINT THICKNESS    MA MEASUREMENT SAMPLE -DO- -DO- -DO- 2 - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)

3.SHADE MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

4.ADHESION MA CROSS -DO- -DO- -DO- Log  Book 2 - -
CUTTING &
TAPE TEST

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 6 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

2.4 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S Log  Book 2 - -
SPEC. SPEC.

2.COMPRESSION MA MEASUREMENT 100% -DO- -DO- Log  Book 2 - -
& TIGHTENING

3.CORE LOSS & MA ELECT.TEST -DO- -DO- -DO- Log  Book 2 1* 1
HOTSPOT

2.5 WINDING 1.COMPLETENESS CR VISUAL 100% MANUFR'S MANUFR'S Log  Book 2 - -
SPEC./BHEL SPEC./BHEL 
SPEC. SPEC. 

2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -

3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log  Book 2 - 1

4.RESISTANCE CR -DO- -DO- -DO- -DO- Log  Book 2 - 1

5.INTERTURN CR -DO- -DO- -DO- -DO- Log  Book 2 - -
INSULATION

6.SURGE WITH CR -DO- -DO- -DO- -DO- Log  Book 2 - 1 FOR MV MOTOR
STAND AND
TAN. DELTA
TEST

2.6 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING -DO- -DO- Log  Book 2 - -

2.TEMP. MA PROCESS CONTINUOUS -DO- -DO- Log  Book 2 - -
PRESSURE CHECK
VACCUM

3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log  Book 2 - 1 THREE DIPS TO BE 
GIVEN

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

(FOR MOTORS OF 2MW AND 
ABOVE)
 * ON 10% RANDOM SAMPLE
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 7 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

4.DURATION MA -DO- -DO- -DO- -DO- Log  Book 2 - 1

2.7 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% -DO- -DO- Log  Book 2 - -
ASSEMBLY & CLEANLINESS

2.8 BRAZING/COMPRESSION 1.COMPLETENESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -
JOINT

2.SOUNDNESS CR MALLET TEST -DO- -DO- -DO- Log  Book 2 1
& UT

3.HV MA ELECT. TEST -DO- -DO- -DO- Log  Book 2 1

2.9 COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE -DO- MFG SPEC./ MFG. DWG. Log  Book 2 1 VERIFICATION FOR MV
ASSEMBLY UNBALANCE ISO 1940 MOTOR ONLY

2.SOUNDNESS CR ELECT. -DO- MFG. SPEC. MFG. SPEC. Log  Book 2 1
OF DIE (GROWLER
CASTING TEST)

2.10 ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- -DO- -DO- Log  Book 2 - -

2.WORKMANSHIP MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

3.AXIAL PLAY MA MEAS. -DO- -DO- -DO- Log  Book 2 - 1

4.DIMENSIONS MA -DO- -DO- MFG.DRG./ MFG. DRG/ Log  Book 2 - -
MFG SPEC. RELEVANT IS

5.CORRECTNESS, MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/
COLOUR CODE

6. RTD, BTD & SPACE MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 1
HEATER MOUNTING. RELEVANT IS RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

Page 173 of 303



CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 8 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.0 TESTS 1.TYPE TESTS MA ELECT.TEST 1/TYPE/SIZE IS-325/ IS-325/ TEST 2 1* 1 * NOTE - 1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.

2.ROUTINE MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.

3.VIBRATION & MA -DO- 100% IS-12075 & IS-12075 & -DO- 2 1$ 1 $ NOTE - 2
NOISE LEVEL IS-12065 IS-12065

4.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPC. 2 1 -
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &

RELEVANT IS

5.DEGREE OF MA ELECT. & 1/TYPE/ RELEVANT IS BHEL SPEC. TC 2 - 1
PROTECTION MECH. TEST SIZE AND DATA

SHEET
6. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE OF RTD 
& BTD

7. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE, IR OF 
SPACE HEATER

8. NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPC. 2 1$ 1 $ NOTE - 2
DETAILS DATA SHEET DATA SHEET REPORT

9.EXPLOSION MA EXPLOSION 1/TYPE IS-3682 IS-3682 TC 2 - 1
FLAME PROOF FLAME PROOF IS-8239 IS-8239
NESS (IF TEST IS-8240 IS-8240
SPECIFIED)

10. PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 2 1$ 1 SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY

$ NOTE - 2

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 9 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

NOTES:

1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.
THE SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON.

3 IN CASE TEST CERTIFICATES  FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE, 
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION, AGENCY (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
 

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

 

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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CUSTOMER  : PROJECT

TITLE NUMBER  :

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION 
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE

SHEET 1 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

1.0 ASSEMBLY 1.WORKMANSHIP MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -

2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.

3.CORRECTNESS MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE

2.0 PAINTING 1.SHADE MA VISUAL SAMPLE MANUFR'S BHEL SPEC. LOG BOOK 2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT COL.7
STANDARD

3.0 TESTS 1.ROUTINE MA -DO- 100% IS-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL 
SPEC.

2.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3

 & RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE

SPECIFICATION : 

2
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CUSTOMER  : PROJECT

               QUALITY PLAN TITLE NUMBER  : 
BIDDER/       :  QUALITY PLAN SPECIFICATION : 

VENDOR      NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III

SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

3.NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPN. 2 1 -
DETAILS DATA SHEET DATA SHEET REPORT

NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.  THE
 SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

SPECIFICATION :

2
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ELECTRICAL SUB‐VENDOR LIST FOR LT MOTORS (AS ON 16.08.14)

S.No. VENDOR CODE VENDOR NAME ADDRESS PHONE

1 A24 ABB
14, MATHURA ROAD, FARIDABAD, HARYANA‐

121003
0129‐2567580, 09871799449

2 E1027 BHARAT BIJLEE LTD.

 Bharat Bijlee Limited, 

1st Floor, 7‐B, Rajindra Park, 

Pusa Road, New Delhi ‐  110 060. 

Tel.: + 91 (11) 25816931‐33, 35 & 36| 

DT: +91 25724318

Fax: + 91 (11) 25819640| M:+ 91 

9818 121132

3 C02
CROMPTON 

GREAVES

3rd Floor, Express Building,9‐10, Bahadur Shah Zafar 

Marg, Near ITO Crossing,New Delhi‐110002, India
91 11 23460700 ‐ 999

4 A35 GE‐POWER

KAMAK TOWER, 3RD FLOOR, PLOT NO. 12‐A, TVK 

INDUSTRIAL ESTATE, EKKADUTHANGAL, GUINDY, 

CHENNAI‐600032

044‐49681447

5 K01
KIRLOSKAR ELECTRIC 

CO LTD.

P.O. BOX 5555 , MALLESWARAM WEST 

,BANGALORE 560055
Tel: +91‐80‐23374865

6 L04
LAXMI HYDRAULICS 

PVT. LTD

129/130, INDUSTRIAL ESTATE PATIL NAGAR, HOTGI 

ROAD SOLAPUR‐413003, MAHARASHTRA
0217‐ 2357001‐005

7 M01 MARATHON
Marathon Electric India Private Ltd.Sector ‐ 11, 

Model Town, Faridabad ‐ 121006

Ph: +91‐129‐2286421, 2265340, 

4006601 to 4006610

8 A35 NGEF
Pocket No.10, Flat No. 37 & 38, Expandable DDA 

Flats, Nasirpur Dwarka, Phase‐I NEW DELHI‐110 045
Ph: (011) 2539 7763

9 E1115
RAJINDRA ELECT 

INDUSTRIES

14 SHAH IND.ESTATE VEERA DESAI RD,ANDHERI(W)  

MUMBAI‐400053
 91‐22‐26730823, 26730789

10 S01 SIEMENS
RC‐IN I S NR DEL AREA, JIL BUILDING, TOWER‐B, 

PLOT NO. 78, SECTOR 18, GURGAON‐122015, INDIA

0124‐2842000, 9873424331
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2X500MW LIGNITE FIRED UNITS AT NEYVELI 
           
 
 
 
 

FUEL OIL UNLOADING & STORAGE SYSTEM 
 
 
 
 
 
 

TECHNICAL SPECIFICATION FOR C&I PORTION OF FO 
SYSTEM  

 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 

BHARAT HEAVY ELECTRICALS LTD 
POWER SECTOR PROJECT ENGINEERING MANAGEMENT 

PPEI, NOIDA-INDIA 
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Specific Technical Requirements (C&I): 
 

 
1.0 FUEL OIL UNLOADING AND HANDLING SYSTEM shall be controlled from   
                Main Plant DCS (NLC scope of supply). In addition, bidder to provide local  
                control panel for operation and monitoring of FUEL OIL UNLOADING AND 
                HANDLING SYSTEM from local. This local control panel will act as interface   
                between main plant DCS and FOUHS. All the field signals including actuator  
                shall be terminated at this panel. 
      
2.0 The Control panel shall include START/STOP push buttons for all drives, 

status indication lamps etc. and shall also include annunciations (alarm & 
indication) with TEST/ ACKNOWLEDGE/ RESET push buttons etc. Alarm 
annunciation with LED lamps shall be driven by main Plant DCS through 
remote I/O panel. The local panel shall house digital indicators for display of 
process parameters e.g. level, temperature also and retransmission output (4-
20mA) of these indicators shall be transmitted to main plant DCS. 
 

3.0 All instruments shall be suitably grouped based on physical locations & 
terminated on JBs in the field. JBs shall be in bidder scope.  
 

4.0 Level transmitters shall be GUIDED WAVE RADAR type for oil tanks. 
 

5.0 For cable scope refer to electrical scope between BHEL and vendor defined in 
electrical specification. 

 
6.0 All necessary instruments such as transmitters/gauges etc. shall be provided 

for safe, efficient and reliable operation and maintenance of the Fuel Oil 
Handling System. 
 

7.0 Since FOHS comes under hazardous area. Instruments shall be provided with 
explosion proof enclosure suitable for hazardous areas described in National 
Electric Code (USA), Article 500, Class-I, Division-I or EN60079-14 or shall 
comply with the essential requirements of ATEX directives. All fittings, cable 
glands etc. shall be strictly as per NEC recommendation article, 500 to 503. 

 
8.0 The quantity of instruments shall be as per tender P&ID and Design 

Memorandum/Philosophy as a minimum, for bidding purpose. However, bidder 
shall also include in his proposal all the instruments and devices, which are 
needed for the completeness of system/equipment, supplied by the bidder, 
even if the same is not specifically appearing in the P&ID and Design 
philosophy. During detail engineering if any additional instruments are required 
for safe & reliable operation of plant, bidder shall supply the same without any 
price implication. 
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9.0 Bidder to include all fittings, valve manifolds and other accessories for the 
bidder supplied instruments (PG, PT, DPS, LG, LS, LT, TG, TS etc.) required 
for the package. 
 

10.0 Pressure/Diff. pressure instruments for oil application shall be provided with 
diaphragm seal. 

 
11.0 For regulating type Control Valve, Smart Positioner to be provided by bidder. 

 
12.0 For ON/OFF type Control Valve, solenoid valve to be provided by bidder. 

Solenoid Valve shall be 24VDC rated. 
 

13.0 The detailed specification of instruments etc. is enclosed in the subsequent 
clauses of this technical specification. 

 
14.0 The make/model of various instruments/items/systems shall be subject to 

approval of owner/purchaser during detailed engineering stage. No commercial 
implication in this regard shall be acceptable.  

 
15.0 In case of any conflict and repetition of clauses in the specification, the more 

stringent requirements among them are to be complied with. 
 

16.0 All motor operated valves/electrical actuators shall be envisaged with  
               non - integral starter. Datasheet & specification is attached. 
 
17.0 Bidder’s presence is required for 15 Man days (in three visit) at site during 

commissioning of DCS for assistance related to process correctness. Three 
visit with total 15 Man days (Excluding travel time) in which one visit shall be of 
5 Man days each. All the expenses like boarding, lodging and travel, Air fare 
etc. shall be in bidder’s scope.  
 

18.0 Drawings/Documents and data to be furnished after the award of contract for 
BHEL & NLC review as per attached MDL. 
 

19.0 The requirements given are to be read in conjunction with detailed technical 
specification enclosed in the specification. Further in case of any discrepancy 
in the requirement within the same section noted by the bidder in the 
specification, the same will be brought to the notice of BHEL in the form of pre‐ 
bid clarification. In absence of any pre‐bid clarification, the more stringent 
requirement as per interpretation of customer shall prevail without any 
commercial implication. 
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2x500 MW, NNTPP, Neyveli 
CONTRACT SPECIFICATION 

INDIA STEAM GENERATOR & AUX. PACKAGE - NTA1 

19. C&I FOR FUEL OIL UNLOADING & FORWARDING SYSTEM 

19.1 General 

19.2 

1. 

2. 

3. 

The Instrumentation System envisaged shall be complete in all respect and 
adequate for safe, reliable & efficient operation of the Fuel Oil (LDO & HFO) 
unloading & forwarding system under normal and worst service and 
environmental conditions. The scope of work shall include detailed design, 
supply, erection, testing and commissioning of the Instrumentation System for 
the Fuel Oil unloading & forwarding system. 

The design of C&I system shall be such that isolation of any piece of defective 
equipment would be possible without shutting down the main equipment or 
disturbing the operation of associated instrument and accessories. 

The control logics & interlocks for all the equipments of Fuel oil unloading & 
forwarding system shall be implemented in Owner's Plant DCS. Contractor has 
to coordinate with Plant DCS Supplier & furnish all the control & interlock 
schemes for proper implementation as described in Drawings & documents 
clause 

4. Contractor shall supply Fuel Oil unloading & forwarding instrumentation system 
with all necessary instruments, actuators, interlocks and sequences, 
annunciator systems, automatic/manual controls, etc. 

5. 

6. 

Complete instrumentation cables required for Fuel oil unloading & forwarding 
System i.e. from field sensors / actuators to JS's, JS's to Plant DCS Remote 
panel at LCR in MCC room and from MCC I switchgear modules to Plant DCS 
Remote panel at LCR in MCC room i.e. where one end or both ends 
equipments is in Contractor's scope, complete Supply, laying, termination, etc 
shall be in Contractor's scope. 

The LCR at MCC room shall be provided with Air conditioned environment for 
Plant DCS remote 1/0 panel. 

7. Plant DCS supplier shall provide Remote I/O panel of Plant DCS in Fuel oil 
Pump house LCR in MCC room. Supply, laying and termination of all cables 
between the remote I/O panel and local control panel, fuel oil pump house C&I, 
Fuel oil pump house MCC are in the scope of SG Contractor. Local panel shall 
be provided by SG Contractor for fuel oil unloading system for local operation 
and monitoring and controls shall be from Plant DCS 

Operation & Control philosophy 

1 . The control objective of the Fuel oil instrumentation and control system is to 
provide a safe and reliable means of unloading, storing and transferring of 
diesel oil. The fuel oil handling instrumentation system shall be grouped into 
two categories: local indication and remote indication. Local indication includes 
gauges, sight glasses, thermometers etc. Remote indication is measured at the 

227 Page 227 
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•• 'I LAHMEYER 
.... INTERNATIONAL 

2x500 MW, NNTPP, Neyveli 
CONTRACT SPECIFICATION 

INDIA 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

STEAM GENERATOR & AUX. PACKAGE - NT A 1 

process equipment and transmitted to the Plant DCS for the purpose of 
centralized control. monitoring, recording and trending. 

When the unloading header & the piping at the pump suction becomes filled 
with oil and the steady supply is ensured by level switch at the suction pipe 
standpipe, the unloading pumps shall be started manually from push buttons in 
the local control panel located in the fuel oil unloading pump house. These 
pumps shall, however, trip automatically in the event of high level in the 
respective oil (lDO or HFO) storage tank or low level at the suction stand pipe. 

Standby pump shall start automatically whenever any operating pump trips due 
to any fault (mechanical/electrical) or discharge header pressure low. 

The differential pressure across the suction duplex strainer high initiates 
alarms to change the duplex strainer position. 

The transfer pumps to day tank shall be started manually from push buttons in 
the local control panel. These pumps trip automatically when the level in the 
source storage tank goes low or the level of respective day oil tank goes high. 
These pumps shall also be prevented from starting in case of low level in the 
respective source storage tank or high level in respective day oil tank or high 
pressure drop across the respective suction strainer. Stand-by pump shall start 
automatically whenever any operating pump trips due to any fault 
(mechanical/electrical) or discharge header pressure goes low. 

The drain oil pumps shall start/stop automatically on drain oil tank high/low 
level initiation. Further there should be provision for alarm also. The standby 
pump shall also operate automatically in case the operating pump trips. 

Local emergency stop push button shall be provided for all electrical drives. 

Steam flow to HFO storage and day tank floor coil heater shall be controlled by 
pneumatically operated control valve (ON-OFF typel to maintain the desired oil 
temperature. 

9. Steam flow to suction heater of HFO day tanks shall be regulated through 
pneumatically operated control valve on the steam supply line to the suction 
heater and the same shall be actuated from heater outlet oil temperature. 

10. The Control panel shall include start/stop push buttons for all drives, indicators, 
status indication lamps etc. and shall also include annunciations (alarm & 
indication) with TEST/ ACKNOWLEDGE! RESET push buttons, described below: 

• High & low level in each HFO storage and day tanks. 

• 
• 
• 
• 

High & low level in LDO storage and day tanks. 

High & Jaw level in drain oil tanks. 

High temperature in each HFO storage and day tanks. 

Low temperature in each HFO storage and day tanks. 

• High differential pressure across each suction strainer for HFO pumps. 

• High differential pressure across each suction strainer at LDO pumps. 

• Unloading pump discharge pressure high. 
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•• 'I LAHMEYER 
.... INTERNATIONAL 

INDIA 

2x500 MW, NNTPP, Neyveli 
CONTRACT SPECIFICATION 

STEAM GENERATOR & AUX. PACKAGE - NT A 1 

• Unloading pump suction stand pipe (LDO/HFO) level low. 

• Level control for condensate flash tank. 

"": ,_ Alarm annunciation with LED lamps shall be driven by Plant DeS through remote 
I/O panel. 

11. The following signals shall also be made available to control room: 

• All tanks levels. 

• HFO day tank temperature . 

***** 

5G. Vol·III. ~NT 229 
Page 229 
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Sl.No. DRAWING NO. DRAWING/DOCUMENT TITLE CATEGORY 

1 PE-V0-400-145-I901 CONTROL & OPERATIONAL WRITE-UP FOR THE SYSTEM A

2 PE-V0-400-145-I902
CONTROL SCHEME/LOGIC DIAGRAM(TO BE IMPLEMENTED IN 
DCS) A

3 PE-V0-400-145-I903 HMI PICTURES/PLANT SCHEMATICS I
4 PE-V0-400-145-I904 INSTRUMENT SCHEDULE A
5 PE-V0-400-145-I905 I/O LIST (ANALOG & BINARY) I

6 PE-V0-400-145-I906
DRIVE LIST/SOLENOID/ACTUATOR VALVE LIST WITH 
LOCATION DATA I

7 PE-V0-400-145-I907 FIELD JB TERMINATIONS I
8 PE-V0-400-145-I908 DATASHEETS FOR INSTRUMENTS, JBs, etc. A
9 PE-V0-400-145-I909 QUALITY PLANS/CHECK LISTS (For all applicable instruments) A
11 PE-V0-400-145-I910 THERMOWELL SIZING CALCULATION I
12 PE-V0-400-145-I912 CABLE SCHEDULE & INTERCONNECTION A
13 PE-V0-400-145-I913 ANNUNCIATION & SOE LIST I

LIST OF VENDOR DELIVERABLES FOR C&I  FOR FUEL OIL HANDLING SYSTEM 
(2 X 500 MW NNTPP- SG PACKAGE) 

DOCUMENT NUMBER    PE-GL-400-145-I100                                        SHEET          1   of   1

NOTES:
1. ANY OTHER DOCUMENT DECIDED DURING DETAILED ENGINEERING SHALL BE PROVIDED BY BIDDER WITHOUT 
ANY COMMERCIAL/TECHNICAL IMPLICATION.
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CHECK LIST  FOR  

PRESSURE / DIFFERENTIAL PRESSURE GAUGE 
(MECHANICAL AUXILIARY PACKAGES)  

SPECIFICATION NO.: PE-TS-394-145-I054  

VOLUME  
SECTION  
REV. NO.       00        DATE: 27.09.2013 

SHEET     13 OF 19
 

 
 
 

F
O

R
M

 N
O

. 
P

E
M

-6
66

6-
0
 

 
SL 
NO 

 
TESTS/CHECKS 

 
QUANTM 
OF CHECK 

 
REFERENCE DOC. 
ACCEPTANCE NORMS 

 
AGENCY 

 
REMARKS 

P W V 
1.0 
 
 
 
 

CHECK FOR  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
APPROVED 
TECHINCAL 
REQUIREMENT/ DATA 
SHEET 

  
 
 
 
 
 
 
 
 
 
 
 
MFR TO 
CARRY OUT 
ROUTINE 
TEST ON 
100%. WHEN 
MATL 
CORELATION 
ARE NOT 
AVAILABLE 
MFR’S 
COMPLIANCE 
TO BE 
PROVIDED 

1.1   DIAL SIZE  100% M C C 

1.2   MODEL NO/TAG NO 100% M C C 

1.3   RANGE/SCALE 100% M C C 

1.4   END CONNECTION 100% M C C 

1.5   SWITCH CONTACT            
        RATING & NOS 

100% M C C 

2.0 
 
 
 

CALIBRATION  

2.1   ACCURACY 100% M C B 

2.2   REPEATABILITY  
        (FOR SWITCH) 

100% M C B 

2.3  SET POINT ADJUSTMENT 
       FOR SWITCH 

100% M C C 

3.0 OVER PRESSURE & LEAK 
TEST 

100% M C C 

4.0 OPERATION OF PR. RELEIF 
DEVICE 

ONE PER 
TYPE 

M C C 

5.0 
 
 
 
 

REVIEW OF T.C. FOR MATERIAL OF-- 
 

 

5.1  SENSOR  
 
FOR LOT 

- - B 

5.2  MOVEMENT - - B 

5.3  PROCESS CONNECTION - - B 

5.4  HOUSING - - B 

6.0 REVIEW OF T.C. FOR 
DEGREE OF PROTECTION 

TYPE TEST - - B 

7.0 REVIEW OF T.C. FOR 
CONTACT RATING OF 
SWITCH 

ONE PER 
TYPE 

- - B 

8.0 ACCESSORIES AS 
APPLICABLE 

100% M C C 

LEGEND: 
M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W: 
WITNESS, V: VERIFICATION. 
 
NOTE: 
CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND 
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL. 
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  PEM :: C&I 

STANDARD QUALITY PLAN 
FOR 

PRESS AND DIFF PRESS SWITCHES 

QUALITY PLAN NO.:  PE-QP-999-145-I031 

VOLUME IIB 

SECTION D 

REV. NO. 01     DATE:  16.05.2007 

SHEET 1 OF 3 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

1.0 Raw Material/  
Component 

           

 Sensing Element, 
Casing, Contact, 
Process Connection  

1. Chem. Composition MA Chemical 
Analysis 

1 
sample 
from 
each lot 

BHEL Spec. / 
Approved data 
sheet 

Relevant 
material 
standard 

Test Report 3/2 --- 2,1 Relevant 
compliance 
certificate to 
be verified. 

  2. Make, Marking, Damage 
and Cracks 

MA Visual 100% BHEL spec. / 
manufacturer 
standard 

BHEL spec. / 
manufacturer 
standard 

Log Book 2 --- ---  

  3. Leakage (Element Conn.) MA Pressure Test 100% Manufacturer 
standard 

No Leak Log Book 2 --- ---  

 Micro Switch 1. No. and type of contacts MA Visual 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Log Book 3/2 --- 2,1  

  2. Continuity CR Electrical 100% Manufacturer 
standard 

To have 
continuity 

Log Book 3/2 --- 2,1  

2.0 Final Inspection  

2.1 Assembly 1. Marking: Range, Model, 
Tag No. Sl.No. 

MA Visual 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 1 --- 10% to be 
witnessed by 
BHEL  

  2. Correct assembly, 
workmanship and finish 

MA Visual 100% Manufacturer 
standard 

Manufacturer 
standard 

Log Book 2 1 --- - do - 
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No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  3. Connection MA Visual & 
Measurement 

100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 1 --- 10% to be 
witnessed by 
BHEL  

  4. Scale Marking MA Visual 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 1 --- - do - 

  5. Cleanliness MA Visual 100% Manufacturer 
standard 

Free from 
scratches dirt 
etc. 

Log Book 2 1 --- - do - 

  6. Overall Dimension MA Measurement 100% BHEL Spec. / 
Approved drg. 

BHEL Spec. / 
Approved drg. 

Inspection 
Report 

2 1 --- - do - 

2.2 Routine Test 1. Overload CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1 - do - 

  2. Repeatability CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1 - do - 

  3, Set point adjustment CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1 - do - 

  4, Differential CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1 - do - 
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SHEET 3 OF 3 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  5. Contact Rating CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 --- 1 Manufacturer 
compliance 
certificate to 
be verified. 

  6. Insulation Resistance & HV CR Electrical 100% Relevant 
standard 

Relevant 
standard 

Test Report 2 1 1 10% to be 
witnessed by 
BHEL  

  7. Calibration Test CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1 - do - 

  8. Accuracy Test CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1 - do - 

2.3 Type Test 1. Weatherproofness CR Measurement 1 
sample / 
design 

BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 3/2 --- 1 Vendor to 
furnish test 
report for 
verification 

3.0 Packing Soundness of packing MA Visual 100% BHEL Spec. BHEL Spec. Log Book 3/2 2 ---  
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Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

 
INCOMING 

           

1.0 Sheet Steel (CRCA & 
HR) 

1. Chemical Composition MA Chemical 
analysis 

Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Test 
Certificate 

3 --- 2  

  2. Bend Test CR Mech. test Sample IS:1079 
IS:513 

IS:1079 
IS:513 

Log Book 2 --- ---  

  3. Surface finish MA Visual 100% Factory 
Standard / 
Sample 

Factory 
Standard / 
Sample  

Log Book 2 --- ---  

  4. Waviness MA Visual 100% Factory 
Standard 

No Waviness Log Book 2 --- ---  

  5. Thickness MA Measurement 100% BHEL Spec. BHEL Spec. Log Book 2 --- ---  

  6. Mill marking MA Visual 100% Factory 
Standard 

Factory 
Standard 

Log Book 2 --- 1  

2.0 Flats / Angles / 
Channels 

1. Dimensions MA Measurement Sample IS:2062 IS:2062 Log Book 2 --- ---  

  2. Surface Defects MA Visual 100% Factory 
Standard / 
Sample  

Factory 
Standard / 
Sample  

Log Book 2 --- ---  

  3. Straightness MA Measurement 100% Factory Std. Factory Std. Log Book 2 --- ---  

  4. Mill marking MA Visual 100% IS:2062 IS:2062 Log Book 2 --- 1  

3.0 Cables / Wires 1. Visual / Surface defects MA Visual 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  

  2. IR and HV MA Electrical 100% BHEL Spec. 
and IS:1554 or 
IS:694  

BHEL Spec. 
and IS:1554 or 
IS:694  

Log Book 2 --- ---  
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Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  3. Conductor 
a) Resistance 
b) Size 
c) Sheet colour 

 
MA 
MA 
MA 

 
Electrical  
Measurement 
Visual 

 
100% 
100% 
100% 
 

 
BHEL Spec. 
and IS:1554 or 
IS:694 

 
BHEL Spec. 
and IS:1554 or 
IS:694 

 
 
Log Book 

 
 
2 

 
 
--- 

 
 
--- 

 

  4. Type / Routine Test 
Certificates 

MA Verification 100% BHEL Spec. 
and IS:1554 or 
IS:694 

BHEL Spec. 
and IS:1554 or 
IS:694 

Log Book 3 --- 2  

4.0 Electrical 
Components like 
Annunciator 
Transformers 
Lamps 
Switches 
PBs 
Contactors 
Relays 
Timers 
Space Heaters 
Thermostat 
Indicating meters etc. 

1. Verification at make and 
Type 

CR Visual Sample BHEL Spec. 
and BOM 

BHEL Spec. 
and BOM 

Log Book 2 --- ---  

 2. Verification of Test 
Certificates 

CR Scrutiny of 
Type / Routine 
T.Cs. 

100% Relevant IS Relevant IS Log Book 2 --- ---  

 3. Operation / Functional 
check 

CR Electrical Sample+
100%@ 

Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- + for relay & 
contactors 
only 

 4. I.R. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- --- @ for all 
components 
except relays 
& contactors.   

 5. H.V. MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

  6. Calibration MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- 1  

  7. Pick up / Drop off Voltage MA Electrical 100% Relevant Indian 
Std & Catalogue 

Relevant Indian 
Std & Catalogue 

Log Book 2 --- ---  

Page 268 of 303



 

 
  PEM :: C&I 

STANDARD QUALITY PLAN 
FOR 

LOCAL CONTROL PANEL 
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Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 
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documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

5.0 Misc. Components 
like Gaskets, 
Terminal Blocks etc. 

1. Verification of Type / Make MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---  

 2. Surface defects MA Visual Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---  

 3. IR / HV on Terminal Blocks MA Electrical Sample BHEL Spec. & 
Mfrs. Catalogue 

BHEL Spec. & 
Mfrs. Catalogue 

Log Book 2 --- ---  

 IN PROCESS            

6.0 Blanking / Bending / 
Forming 

1. Dimensions MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---  

  2. Surface defects after 
bending 

MA Visual 100% Factory 
Standard 

Factory 
Standard 

Log Book 2 --- ---  

7.0 Nibbling / Punching 1. Cutout Sizes MI Measurement 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- --- 
 

  2. Deburring MA Visual 100% Approved Mfr. 
drgs. 

Approved Mfr. 
drgs. 

Log Book 2 --- ---  

 
ASSEMBLY 

           

8.0 Frame Assembly & 
Sheet fixing 

1. Dimensions MA Measurement 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  

  2. Alignment MA Measurement 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  

  3. Welding Quality MA Visual 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  

  4. Surface defects MA Visual 100% Approved drg. / 
Mfr. Standards 

Approved drg. / 
Mfr. Standards 

Log Book 2 --- 2  
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Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

9.0 Pre-treatment and 
Painting 

1. Pretreatment Process MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  2.    Process parameters like 
bath temp. concentration 
etc. 

MA Measurement Periodic Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  3. Dipping / Removal Time MA Measurement 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  4. Surface quality after every 
dip 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  5. Primer after phosphating MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  6. Putty Application & 
Rubbing after primer 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  7. Paint first coat MA Visual, 
Thickness 

100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  8. Putty Application and 
Rubbing after first coat of 
paint 

MA Visual 100% Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  

  9. Paint second coat MA Visual, 
Thickness, 
Scratch test 
Colour 
adhesion 

100% 
 

Factory 
Standard &    
IS: 6005 

Factory 
Standard &    
IS: 6005 

Log Book 2 --- 1  
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Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

10. Panel Wiring 1. Wiring Layout MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---  

  2. Wiring Termination 
(Crimped Lugs) 

MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---  

  3. Ferrule numbers MA Visual 100% 
 

Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- ---  

  4. Colour of wiring MA Visual 100% Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1  

  5. Size of Conductor MA Measurement 100% 
 

Approved drgs. 
& Specs. 

Approved drgs. 
& Specs. 

Log Book 2 --- 1  

11. Component Mounting 1. Correct components MA Visual 100% Approved drgs., 
Specs. & BOM 

Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---  

  
2. Fixing MA Visual 100% Approved drgs., 

Specs. & BOM 
Approved drgs., 
Specs. & BOM 

Log Book 2 --- ---  

 
FINAL 

           

12. Final Inspection 1. Workmanship MA Visual 100% Factory 
Standard 

Factory 
Standard 

Inspection 
Report 

2 1 1 

At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr. 

  2. Component layout 
(neatness, accessibility & 
safety) Mounting / Proper 
fixing of all components  

MA Visual 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  3. Components identification 
Marking / Name plates 

MA Visual 100% BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 
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Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  5. Dimensions MA Measurement 100% 
 

BHEL approved 
drg. / Spec., 
BOM 

BHEL approved 
drg. / Spec., 
BOM 

Inspection 
Report 

2 1 1 

 
 
 
 
 
 
 
At Random 
by BHEL, 
based on  
100 % 
internal test 
reports by 
Mfr. 

  6. Door functioning MA Functional 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  7. Paint Shade CR Visual 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  8. Paint Thickness CR Measurement 100% 
 

BHEL approved 
drg. / Spec. 

BHEL approved 
drg. / Spec. 

Inspection 
Report 

2 1 1 

  9. Workmanship of Gaskets MA Visual 100% 
 

Factory 
Standard 

Factory 
Standard 

Inspection 
Report 

2 1 1 

  10. Wiring Layout MA Visual 100% 
 

BHEL approved 
drg. 

BHEL approved 
drg. 

Inspection 
Report 

2 1 1 

  11.  Wire Termination MA Pulling 
manually 

Sample ----- Firm termination Inspection 
Report 

2 1 1 

  12. Continuity MA Electrical 100% 
 

----- Continuity OK Inspection 
Report 

2 1 1 
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SHEET 7 OF 7 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

13. TYPE TEST Degree of Protection CR Mech. 
Protection 

Sample 

 

BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148. 

BHEL approved 
spec., drg 
relevant IS-
13947 Part-1, 
IS-2148. 

Type Test 
Certificate 

3 --- 1  

14 ROUTINE TEST IR before & after HV Test CR Electrical 100% 

 

BHEL approved 
spec., drg., BOM   
& relevant IS. 

BHEL approved 
spec., drg., BOM   
& relevant IS. 

Test Report 2 1 1  

15 FUCTIONAL TEST 1. Control Logic Operation CR Electrical 100% 

 

BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report 

2 1 1  

  2. Instrument Calibratio CR Electrical 10% 
 

BHEL approved 
spec. / drg. 

BHEL approved 
spec. / drg. 

Inspection 
Report 

2 1 1  

  3. Temperature rise CR Electrical 100% 
 

BHEL approved 
spec/drg. & 
relevant IS. 

BHEL approved 
spec/drg & 
relevant IS. 

Inspection 
Report 

2 1 1  
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Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

1.0 Raw Material/  
Component 

           

1.1 Non Wetted Parts  Physical, Chemical properties MA Physical, 
Chemical 
Analysis 

1/ Cast  BHEL Spec/ 
Approved  drg. / 
data sheet 

Relevant 
material 
standard 

Test Report 3/2 --- 2,1* *Relevant 
compliance 
certificate to 
be verified. 

1.2 Float Assembly & 
Wetted Parts 

Physical for float only & 
chemical properties for all 
wetted parts including float 
assembly 

MA Physical, 
Chemical 
Analysis 

1/Batch AISI:316 / BHEL 
spec. / drg. / 
Approved data 
sheet 

AISI:316 / BHEL 
spec. / drg. / 
Approved data 
sheet / Relevant 
material std. 

Test 
Certificate 

3/2 --- 2,1*  

1.3 Chamber Dimensions & leak tightness MA Measurement, 
visual, hyd. 
test 

100% BHEL Spec/ 
Approved  drg. / 
data sheet 

BHEL Spec/ 
Approved  drg. / 
data sheet 

Internal 
inspection 
report 

3/2 2 1  

1.4 Float Leak tightness MA Hyd. test 100% BHEL Spec/ 
Approved  drg. / 
data sheet 

No leakage Internal 
inspection 
report 

3/2 2 1  

1.5 Switch 1.. Make, type and rating MA Visual 100% BHEL / Mfr. 
spec. 

BHEL / Mfr. 
spec. 

Internal 
inspection 
report 

3/2 --- 2,1  

  2. Contact Continuity CR Electrical 100% BHEL / Mfr. 
spec. 

BHEL / Mfr. 
spec. 

To have 
continuity 

3/2 --- 2,1  

2.0 Final Inspection  

2.1 Assembly 1. Marking: Range, Model, 
Tag No. Sl.No. 

MA Visual 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 1 ---  
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REV. NO. 00     DATE:  15.03.99 
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Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  2. Correct assembly, 
workmanship and finish 

MA Visual 100% Manufacturer 
standard 

Manufacturer 
standard 

Log Book 2 1 ---  

  3. Connection MA Visual & 
Measurement 

100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 1 ---  

  4. Scale Marking MA Visual 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 1 ---  

  5. Cleanliness MA Visual 100% Manufacturer 
standard 

Free from 
scratches dirt 
etc. 

Log Book 2 1 ---  

  6. Overall Dimension MA Measurement 100% BHEL Spec. / 
Approved drg. 

BHEL Spec. / 
Approved drg. 

Inspection 
Report 

2 1 ---  

2.2 Routine Test 1. Overload CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1 BHEL to 
witness 25% 
sample. 

  2. Repeatability CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1  

  3. Set point adjustment CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1  
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STANDARD QUALITY PLAN 
FOR 

LEVEL SWITCHES 

QUALITY PLAN NO.:  PE-QP-999-145-I033 

VOLUME IIB 

SECTION D 

REV. NO. 00     DATE:  15.03.99 

SHEET 3 OF 3 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               $  P   -  Agency Performing the Test. 1  -  BHEL  
   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics   V   -  Agency Verifying the Test. 3  -  Sub-vendor 

  4, Differential CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Test Report 2 1 1  

  5. Contact Rating CR Measurement 100% BHEL Spec. / 
Approved data 
sheet 

BHEL Spec. / 
Approved data 
sheet 

Inspection 
Report 

2 --- 1 Manufacturer 
compliance 
certificate to 
be verified. 

  6. Insulation Resistance & HV CR Electrical 100% Manufacturer 
standard 

Manufacturer 
standard 

Test Report 2 1 1  

2.3 Type Test 1. Weatherproofness CR Measurement 1 
sample / 
design 

BHEL Spec. / 
Approved data 
sheet 

IS : 2147 / 
NEMA-4 

Test Report 3/2 --- 1 Vendor to 
furnish test 
report 

3.0 Packing Soundness of packing MA Visual 100% BHEL Spec. BHEL Spec. Log Book 3/2 2 ---  
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STANDARD QUALITY PLAN 
FOR 

RESISTANCE TEMPERATURE DETECTOR WITH THERMOWELL 

QUALITY PLAN NO.:  PE-QP-999-145-I025 

VOLUME IIB 

SECTION D 

REV. NO. 01     DATE:  21.03.2012 

SHEET 1 OF 2 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics;  Mfd std  - Manufacturers’ standard  V   -  Agency Verifying the Test. 3  -  Sub-vendor 

1.0 Raw Material / 
Component 

           

1.1 Resistance sheath Material composition CR Chemical 
testing 

 
 
 
One 
Sample 
from 
each lot 
 

Approved drg. / 
data sheet 

Relevant 
material std. 

Test 
Certificate 

3,2 --- 2,1
♠ 

♠Relevant 
compliance 
certificate to 
be verified. 

1.2 Protective Sheath Material composition MA Chemical 
testing 

Approved drg. / 
data sheet 

Relevant 
material std. 

Test 
Certificate 

3,2 --- 2,1
♠ 

 

1.3 Terminal Head Material composition MA Chemical 
testing 

Approved drg. / 
data sheet 

Relevant 
material std. 

Test 
Certificate 

3,2 --- 2,1
♠ 

 

1.4 Thermowell⊕ 1. Chemical properties CR Chemical 
composition 

One 
Sample 
from 
each lot 

Approved drg. / 
data sheet 

Relevant 
material std. 

Test 
Certificate 

3,2 --- 2,1  

  2. Dimensions (wall thickness 
concentrity of bore, OD & 
length) 

MA Measurement 100% Approved drg., 
BHEL Spec. 

Approved drg., 
BHEL Spec. 

Inspection 
report 

2 1♦ 1 ♦BHEL to 
witness 25% 
Samples 

  3. Threading MA Thread 
matching 

100% Approved drg., 
BHEL Spec. 

Approved drg., 
BHEL Spec. 

Inspection 
Report 

2 2,1♦ 1  

  4. Leak Test 
(Hyd. test at 1.5 times design press) 

CR Visual 100% Approved drg., 
BHEL Spec. 

Approved drg., 
BHEL Spec. 

Inspection 
Report 

3,2 1** 2/1 ⊕IBR 
certificate 
wherever 
specified to 
be verified. 
 
 **10% of 
total quantity 
with minimum 
of 2 random 
piece/type & 
size 
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STANDARD QUALITY PLAN 
FOR 

RESISTANCE TEMPERATURE DETECTOR WITH THERMOWELL 

QUALITY PLAN NO.:  PE-QP-999-145-I025 

VOLUME IIB 

SECTION D 

REV. NO. 01     DATE:  21.03.2012 

SHEET 2 OF 2 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent 
of 

Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics               
$
  P   -  Agency Performing the Test. 1  -  BHEL  

   MA   -  Major characteristics   W   -  Agency Witnessing the Test. 2  -  Vendor 
   MI   -  Minor characteristics;  Mfd std  - Manufacturers’ standard  V   -  Agency Verifying the Test. 3  -  Sub-vendor 

2.0 Final Inspection            

2.1 RTD Assembly 1. Workmanship MA Visual 100%  
Approved drg. / 
data sheet 

 
Approved drg. / 
data sheet 

 
Inspection 
Report 

2 ---- 1♠  

  2. Marking MA Visual 100% 2 ---- 1♠  

  3. Dimensions MA Measurement 100% 2 ---- 1♠  

             
2.2 Routine Tests 1. Calibration (Resis Vs. Temp.) CR Measurement 100% IS:2848 IS:2848 Test Report 2 2 1  

  2. Insulation Resistance MA Electrical 100% IS:2848 IS:2848 Test Report 2 1 ---  

  3. Thermal Response time CR Measurement One 
Sample 
from 
each 
type 

IS:2848 IS:2848 Test 
Certificate 

2 1 ---  

2.3 Type Test Enclosure protection test CR Verification Each 
type 

Approved drg. / 
data sheet 

Approved drg. / 
data sheet 

Test 
Certificate 

3/2 ---- 1* *Type Test 
Certificate 
(not more 
than 5 year 
old) to be 
verified

3.0 Packing Soundness of packing MA Visual 100% Mfd std. Mfd std. Inspection 
Report 

3/2 2 --- Visual 
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STANDARD QUALITY PLAN 
FOR 

CONTROL VALVE (PNEUMATIC) 

QUALITY PLAN NO.:  PE-QP-999-145-I 006 

VOLUME IIB 

SECTION D 

REV. NO. 06    DATE:  05.09.2013 

SHEET 1 OF 7 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent of 
Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics  RT- Radiographic Test   PT – Dye penetrant Test       $ P  -  Agency Performing the Test.  1 -  BHEL   
   MA   -  Major characteristics  UT – Ultrasonic Test   MT- Magnetic Test W -  Agency Witnessing the Test.  2 -  Vendor 
   MI   -  Minor characteristics     V  -  Agency Verifying the Test.   3 -  Sub-vendor 
 
 

1.0 MATERIAL            

1.1 Body & Bonnet 
casting / forgings, 
plug, valve stem, seat 
ring/cage. 

1. Physical, Chemical 
properties 

MA Physical, 
Chemical tests 

One/ 

Heat(HT 
Batch) 

Approved drg. / 
data sheet / 
BHEL specn. 

Approved drg. / 
data sheet / 
BHEL specn. 

Test 
Certificate 

3 --- 2,1  

  2. Heat Treatment MA Review of H.T. 
Chart 

Each H.T. Approved drg. / 
data sheet / 
BHEL specn. 

Approved drg. / 
data sheet / 
BHEL specn. 

Test 
Certificate 

3/2 2 1 IBR 
Certification 
(if applicable) 
to be verified 
by BHEL 

  3. Internal quality of castings MA RT for Body & 
UT for 

Bonnet(NDT)  

    

100% ASME B 16.34  ASME B 16.34  Test Report 
/ FILM 

3/2 2 1 Only for 
rating ANSI 
900 and 
above.  

Applicable for 
Body and 
Bonnet only. 
For Lower 
rating only if 
called for in 
specification. 

  4. Surface Quality MA 1. Visual 100% MSS-SP-55 MSS-SP-55 Test 
Certificate 

3/2 --- 2,1  

  2. MT/PT 100% ASME B 16.34  ASME B 16.34  Test 
Certificate 

3 2 1 After 
Machining on 
machined 
surface only 
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STANDARD QUALITY PLAN 
FOR 

CONTROL VALVE (PNEUMATIC) 

QUALITY PLAN NO.:  PE-QP-999-145-I 006 

VOLUME IIB 

SECTION D 

REV. NO. 06    DATE:  05.09.2013 

SHEET 2 OF 7 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent of 
Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics  RT- Radiographic Test   PT – Dye penetrant Test       $ P  -  Agency Performing the Test.  1 -  BHEL   
   MA   -  Major characteristics  UT – Ultrasonic Test   MT- Magnetic Test W -  Agency Witnessing the Test.  2 -  Vendor 
   MI   -  Minor characteristics     V  -  Agency Verifying the Test.   3 -  Sub-vendor 
 
 

  5. Pressure test for shell MA Hyd. Test 100% ISA-S-75.19/ 

ASME  B 16.34  

ISA-S-75.19/ 

ASME  B 16.34  

Test 
Certificate 

2  2 1 For Body & 
Bonnet after  

machining 

1.2 Diaphragm 1. Surface Quality MA Visual 100% Mfr. standard Mfr. standard Test 
Certificate 

3/2 --- 2,1  

  2. Hardness MA Measurement 100% Mfr. standard Mfr. standard Test 
Certificate  

3/2 --- 2,1  

  3. Endurance / Life cycle MA Cyclic test 

10,000 cycles 

One / 
Type 

10,000 cycles/ 
Mfr. standard. 

No damage Test 
Certificate 

3/2  2,1  

1.3 Spring 1. Composition MA Chemical-
Analysis 

One 
sample/ 
Heat 

Material spec. / 
Mfr. standard 

Material spec. / 
Mfr. standard 

Test 
Certificate  

3 --- 2,1  

2. Mech. Properties MA Mech. Test One 
sample/ 
Heat 

Material spec. / 
Mfr. standard 

Material spec. / 
Mfr. standard 

Test 
Certificate 

3 --- 2,1  

3. Performance MA 1. Stiffness 
ratio 

100% Material spec. / 
Mfr. standard 

Material spec. / 
Mfr. standard 

Test 
Certificate 

3 --- 2,1  

2. Scragging 100% Material spec. / 
Mfr. standard 

Material spec. / 
Mfr. standard 

Test 
Certificate 

3 --- 2,1  

3. Cyclic test 
(Endurance) 

One / type 10,000 cycles Material spec. / 
Mfr. standard 

Test 
Certificate 

3 --- 2,1  

4. Dimension 

(Measurement) 

One 
sample/ 
Lot 

Mfr. standard Appd Drg Record 3 --- 2,1  
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STANDARD QUALITY PLAN 
FOR 

CONTROL VALVE (PNEUMATIC) 

QUALITY PLAN NO.:  PE-QP-999-145-I 006 

VOLUME IIB 

SECTION D 

REV. NO. 06    DATE:  05.09.2013 

SHEET 3 OF 7 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent of 
Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics  RT- Radiographic Test   PT – Dye penetrant Test       $ P  -  Agency Performing the Test.  1 -  BHEL   
   MA   -  Major characteristics  UT – Ultrasonic Test   MT- Magnetic Test W -  Agency Witnessing the Test.  2 -  Vendor 
   MI   -  Minor characteristics     V  -  Agency Verifying the Test.   3 -  Sub-vendor 
 
 

1.4 Electrical items [Limit 
switches, Solenoids, 
Position Transmitter(if 
provided externally)] 

1. Routine Test MA HV, IR, 
Continuity 
function 

100% Rele. Standards Rele. Standards Test 
Certificate 

3 --- 2,1 In case TC is 
not available, 
Actual test 
shall be 
conducted 

 

  2. Degree of protection MA IP/NEMA 
Tests 

One 
sample / 
type 

Approved Data 
sheet 

Approved Data 
sheet 

Test 
Certificate 

3 --- 2,1  

1.5 Pressure Gauges 1. Performance MA Review of 
calibration 
certificates 

100% Mfr. Standard Mfr. Standard Test 
Certificate 

3 --- 2,1  

2. Marking  MA Visual  100% Mfr. standard Mfr. standard Records 3 --- 2,1  

2.0 IN PROCESS INSPECTION 

2.1 After machining, 

i, Body 

ii Bonnet 

iii Plug 

iv Valve Stem  

v  seat ring/cage 

1. Surface flaws MA Visual & 
MT/PT 

100% (on 
accessible 
surfaces) 

ASME B 16.34  ASME B 16.34  Test 
Records 

2 --- 1 Butt weld 
ends shall be 
included. 

  2. Dimensional checks MA Measurement 100% Mfr. Standard  Mfr. Standard  Records 2 --- 1  

  3. Hard facing (wherever 
applicable) 

MA Hardness 
Measurement 

One 
sample/Lot 

Mfr. Standard Mfr. Standard Records 2 --- 1  

2.2 Lapping Machining surface contact MA Blue Matching One  
sample/lot 

------ Proper Physical 
Contact 

--- 2 --- ---  

3.0 TESTS ON COMPLETED VALVE 

Page 281 of 303



 

 
  PEM :: C&I 

STANDARD QUALITY PLAN 
FOR 

CONTROL VALVE (PNEUMATIC) 

QUALITY PLAN NO.:  PE-QP-999-145-I 006 

VOLUME IIB 

SECTION D 

REV. NO. 06    DATE:  05.09.2013 

SHEET 4 OF 7 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent of 
Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics  RT- Radiographic Test   PT – Dye penetrant Test       $ P  -  Agency Performing the Test.  1 -  BHEL   
   MA   -  Major characteristics  UT – Ultrasonic Test   MT- Magnetic Test W -  Agency Witnessing the Test.  2 -  Vendor 
   MI   -  Minor characteristics     V  -  Agency Verifying the Test.   3 -  Sub-vendor 
 
 

3.1 Actuator Chamber Leakage & Strength  MA Pneumatic test 100%  Mfr. Standard No Leakage Test 
Certificate 

2 1 1 Refer Note-4 

3.2 Body  Leakage and Pressure test 

(Body Mount Leakage) 

MA Hydro test 100%  ISA - S-75.19 No Leakage Test 
Certificate 

2 1 1 Refer Note-4 

3.3 Seat leakage test for 
completed valve 

Seat Leakage MA Pneumatic Test 100%   FCI-70.2 FCI-70.2 Test 
Certificate 

2 1 1 Refer Note-4 

4.0 OPERATION TEST 
ON COMPLETED 
VALVE (Final 
inspection) 

1. Valve Travel MA Measurement 100%  Approved drg. / 
data sheet    

Approved drg. / 
data sheet    

Test Report  2 1 1 Refer Note-4 

 2. Opening/Closing time MA Measurement 100%  Approved drg. / 
data sheet    

Approved drg. / 
data sheet    

Test Report 2 1 1 Refer Note-4 

  3. Linearity/cam 
characteristic 

MA Measurement 100%  Approved drg. / 
data sheet    

Approved drg. / 
data sheet    

Test Report  2 1 1 Refer Note-4 

  4. Repeatability MA Measurement 100%  Approved drg. / 
data sheet    

Approved drg. / 
data sheet    

Test Report 2 1 1 Refer Note-4 

  5. Hysteresis MA Measurement 100%  Approved drg. / 
data sheet    

Approved drg. / 
data sheet    

Test Report 2 1 1 Refer Note-4 

  6.      Sensitivity MA Measurement 100%  Approved drg. / 
data sheet    

Approved drg. / 
data sheet    

Test Report 2 1 1 Refer Note-4 

  7.      Accuracy (Overall) MA Measurement 100%  Approved drg. / 
data sheet    

Approved drg. / 
data sheet    

Test Report 2 1 1 Refer Note-4 

  8. Control Valve 
characteristics   / CV Test 

MA ♦Measurement 
(Press. vs. 
discharge and 
discharge vs. 
opening     0-
100% in steps 
of 10%) 

One per 
type 

As per specs/ 
Approved drg. / 
data sheet    

As per specs/ 
Approved drg. / 
data sheet    

Test 
Certificate 

2 -- 1 ♦Size = Body 
& port size Or 
Body size & 
CV for non 
std port. 

Refer Note 1. 
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CONTROL VALVE (PNEUMATIC) 

QUALITY PLAN NO.:  PE-QP-999-145-I 006 

VOLUME IIB 

SECTION D 

REV. NO. 06    DATE:  05.09.2013 

SHEET 5 OF 7 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent of 
Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics  RT- Radiographic Test   PT – Dye penetrant Test       $ P  -  Agency Performing the Test.  1 -  BHEL   
   MA   -  Major characteristics  UT – Ultrasonic Test   MT- Magnetic Test W -  Agency Witnessing the Test.  2 -  Vendor 
   MI   -  Minor characteristics     V  -  Agency Verifying the Test.   3 -  Sub-vendor 
 
 

  9. Operation of limit switch & 
solenoids and other 
accessories 

MA Function 100%  Approved drg. / 
data sheet    

As per specs/ 
Approved drg. / 
data sheet    

Test Report  2 1 1 On 
assembled 

valve 

Refer Note-4 

  10. Overall dimensions MI Visual and 
dimensional 

100%  Approved drg. / 
data sheet    

As per specs/ 
Approved drg. / 
data sheet    

Records 2 1 1 Refer Note-4 

  11.    Pre defined valve position 
in case of air failure 

MA Visual 100% As per spec & 
Appd drg 

As per spec & 
Appd drg 

Test 
Certificate 

2 1 1  

  12. Cleanliness, painting, 
stamping (for direction of 
flow), Tag No. 

MA Visual and 
dimensional 

100% Approved drg. / 
data sheet    

As per specs/ 
Approved drg. / 
data sheet    

Test 
Certificate 

2 1 1  

5.0 AUXILIARY ITEMS (Performance test of auxiliary items shall be performed on the completely assembled valve) 

5.1 Positioner Overall leakage after assembly 
including Nozzles leakage 

MA Leak Test (in 
the steady state 
input signal) 

100 % Mfr. Standard No leakage Test 
Certificate 

3/2 --- 1 Overall 
leakage 
including 
tubing 

5.2 Air filter regulator 1. Normal air consumption MA Measurement Each 
type 

Mfr. Standard No leakage Test 
Certificate  

3/2 --- 1  

2. Overall leakage MA Visual (soap 
solution) 

100 % Mfr. Standard No leakage Test 
Certificate  

3/2 --- 1  

5.3 Air lock relay Performance Test MA Leakage test 100% Mfr. Standard No leakage Test 
Certificate  

3/2 --- 1  

5.4 Electronic position 
transmitter(not 
applicable if provided 
integral to smart 
positioner) 

1. Accuracy MA Operation 100% Approved data 
sheet /  

Approved data 
sheet / 

Test 
Certificate  

2 1 1  

Page 283 of 303



 

 
  PEM :: C&I 

STANDARD QUALITY PLAN 
FOR 

CONTROL VALVE (PNEUMATIC) 

QUALITY PLAN NO.:  PE-QP-999-145-I 006 

VOLUME IIB 

SECTION D 

REV. NO. 06    DATE:  05.09.2013 

SHEET 6 OF 7 

Sl. 
No. 

Component / 
operation 

Characteristics Checked 
* 

Cate
gory 

Type/Method 
of 

Check 

Extent of 
Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics  RT- Radiographic Test   PT – Dye penetrant Test       $ P  -  Agency Performing the Test.  1 -  BHEL   
   MA   -  Major characteristics  UT – Ultrasonic Test   MT- Magnetic Test W -  Agency Witnessing the Test.  2 -  Vendor 
   MI   -  Minor characteristics     V  -  Agency Verifying the Test.   3 -  Sub-vendor 
 
 

5.5 Current to Pneumatic  
converter(not 
applicable for smart 
positioner) 

1. Physical Verification 
Make/Model 

MA Visual 100% Approved drg. / 
data sheet   

Approved drg. / 
data sheet  

Test 
Certificate 

2 --- 2,1  

  2. Degree of Protection MA IP/NEMA test Each 
type 

Relevant 
Standard 

Relevant 
Standard 

Test 
Certificate  

3 --- 2,1  

  3. Linearity CR Measurement 100% Approved drg. / 
data sheet / 
BHEL specn.   

Approved drg. / 
data sheet / 
BHEL specn.   

Inspection 
Report 

2 --- 1  

  4.       Hysterisis 

 

CR Measurement 100% Approved drg. / 
data sheet / 
BHEL specn.   

Approved drg. / 
data sheet / 
BHEL specn.   

Inspection 
Report 

2 --- 1  

5.6 Smart Positioner 

(As Applicable) 

1. Physical Verification 
Make/Model 

MA Visual 100% Approved drg. / 
data sheet  

Approved drg. / 
data sheet   

Test 
Certificate 

2 --- 2,1  

2. Degree of Protection MA IP/NEMA test Each 
type 

Relevant 
Standard 

Relevant 
Standard 

Test 
Certificate  

3 --- 2,1  

3. Linearity CR Measurement 100% Approved drg. / 
data sheet / 
BHEL specn.   

Approved drg. / 
data sheet / 
BHEL specn.   

Inspection 
Report 

2 --- 1  

4.      Hysterisis 

 

CR Measurement 100% Approved drg. / 
data sheet / 
BHEL specn.   

Approved drg. / 
data sheet / 
BHEL specn.   

Inspection 
Report 

2 --- 1  

5.      Calibration with Hand 
Held Communicator 

MA Measurement Each 
type 

Approved data 
sheet / Mfr. 
Standard 

Approved data 
sheet / Mfr. 
Standard 

Test 
Certificate  

2 1 1  

6.0 PAINTING  Soundness of Painting MA Visual and 
Measurement 

100% BHEL specn. / 
Mfr. Standard 

BHEL specn. / 
Mfr. Standard 

Inspection 
Report 

2 --- --- Refer Note-2 

7.0 PACKING Soundness of Packing against 
transit damage 

MA Visual 100% Mfr. Standard Mfr. Standard Inspection 
Report 

2 --- --- Refer Note-3 
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Sl. 
No. 

Component / 
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* 
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gory 

Type/Method 
of 
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Extent of 
Check 

Reference 
documents 

Acceptance 
Norms 

Format 
of 

Records 

Agency  $ 
Remarks 

P W V 
 

LEGEND: * CR   -  Critical characteristics  RT- Radiographic Test   PT – Dye penetrant Test       $ P  -  Agency Performing the Test.  1 -  BHEL   
   MA   -  Major characteristics  UT – Ultrasonic Test   MT- Magnetic Test W -  Agency Witnessing the Test.  2 -  Vendor 
   MI   -  Minor characteristics     V  -  Agency Verifying the Test.   3 -  Sub-vendor 
 
 

 
NOTES: 

 1. In case  valid CV test certificate for a similar control valve(Same type, Same size, Same CV) is not submitted to BHEL 
 by the vendor, CV test shall be conducted at FCRI/Any govt. approved laboratory/ BHEL approved Laboratory.  
 2. In the absence of BHEL spec. for painting, vendor to obtain BHEL’s approval on their painting specification / procedure. 

  3. Sea worthy packing shall be provided, if applicable. 
  4. The quantum of check shall be 100% for manufacturer and 10% for BHEL/BHEL nominated inspection agency. 

 5. IBR certificates in Form III-C shall be submitted if called for in the specification/datasheet. 
 6. Copies of all TC’s(Test Certificates) for materials duly correlated with Heat Nos., TC’s for electrical items and 
 mechanical tests(Leak/Operation) shall be submitted to BHEL for verification and acceptance.  
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PRE-BID CLARIFICATION SCHEDULE 
 

S.No.  Section/Clause/ 
Page No.  

Statement of the referred 
clause 

Clarification required 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 
The  bidder hereby certifies that above mentioned are the only clarifications required on the 
technical specification for the subject package. 
 
 
 
 
 

SIGNATURE:___________________ 
 
NAME          : ___________________ 
 
DESIGNATION:__________________ 
 
COMPANY: _____________________ 
 
DATE:__________________________ 
 

COMPANY SEAL 
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SL 
NO

VOULME/ 
SECTION

PAGE 
NO.

CLAUSE NO.
TECHNICAL 

SPECIFICATION/ 
TENDER DOCUMENT

COMPLETE DESCRIPTION OF 
DEVIATION 

COST OF 
WITHDRAWL 

OF DEVIATION

REFERENCE OF 
PRICE SCHEDULE 
ON WHICH COST 

OF WITHDRAWL OF 
DEVIATION IS 
APPLICABLE

NATURE OF 
COST OF 

WITHDRAWL OF 
DEVIATION       
(POSITIVE/ 
NEGATIVE)

13. In case nature of cost of withdrawl (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which have been 
clubbed together shall be considered as NIL.

NOTES:

1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

DEVIATION SHEET (COST OF WITHDRAWL)

PROJECT:- 2x500MW NNTPP, NEYVELI

PACKAGE:- FUEL OIL UNLOADING AND STORAGE SYSTEM

NAME OF VENDOR:- 

TECHNICAL DEVIATIONS

REASON FOR QUOTING 
DEVIATION

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl of deviation 
loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not mentioned in priced copy of this format submitted 
with Priced bid, the cost of withdrawl of deviation shall be taken as NIL.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer, wherever 
applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 
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TITLE: 
TECHNICAL SPECIFICATION 
2X500MW NNTPP, NEYVELI 

COMPLIANCE CUM CONFIRMATION 
CERTIFICATE 

SPEC. NO.: PE-TS-400-166-A001 
VOLUME:    III 
SECTION:    
REV. NO.    0          DATE    
SHEET        1       OF    2 

 
COMPLIANCE CUM CONFIRMATION CERTIFICATE  

 
The bidder shall confirm compliance with following by signing/ stamping this compliance certificate 
(every sheet) and furnish same with the offer. 
 

a) The scope of supply, technical details, construction features, design parameters etc. shall 
be as per technical specification & there are no exclusions other than those mentioned under 
“exclusion” and those resolved as per ‘Schedule of Deviations’, if applicable, with regard to 
same.   

 
b) There are no other deviations w.r.t. specifications other than those furnished in the ‘Schedule 

of Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands 
withdrawn unless specifically brought out in the ‘Schedule of Deviations’. 

 
c) Bidder shall submit QP in the event of order based on the guidelines given in the 

specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval & 
customer hold points for inspection/ testing shall be marked in the QP at the contract stage. 
Inspection/ testing shall be witnessed as per same apart from review of various test 
certificates/ Inspection records etc. This shall be within the contracted price with no extra 
implications to BHEL after award of the contract. 

 
d) All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be 

considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in the 
event of order. 

 
e) The offered materials shall be either equivalent or superior to those specified in the 

specification & shall meet the specified/ intended duty requirements. In case the material 
specified in the specifications is not compatible for intended duty requirements then same 
shall be resolved by the bidder with BHEL during the pre - bid discussions, otherwise BHEL/ 
Customer’s decision shall be binding on the bidder whenever the deficiency is pointed out.  
 
For components where materials are not specified, same shall be suitable for intended duty, 
all materials shall be subject to approval in the event of order. 

 
f) The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same 

included in the base price itself.  
 

g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.  
 
h) Guarantee for plant/equipment as applicable, shall be as per relevant clause of GCC /SCC 

/Other Commercial Terms & Conditions. 
 

i) In the event of order, all the material required for completing the job at site shall be supplied 
by the bidder within the ordered price even if the same are additional to approved billing break 
up, approved drawing or approved Bill of quantities. This clause will apply in case during site 
commissioning additional requirements emerges due to customer and/ or consultant’s 
comments. No extra claims shall be put on this account. 
 

j) Schedule of drawings submissions, comment incorporations & approval shall be as stipulated 
in the specifications. The successful bidder shall depute his design personnel to BHEL’s/ 
Customer’s/ Consultant’s office for across the table resolution of issues and to get documents 
approved in the stipulated time. 
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TITLE: 
TECHNICAL SPECIFICATION 
2X500MW NNTPP, NEYVELI 

COMPLIANCE CUM CONFIRMATION 
CERTIFICATE 

SPEC. NO.: PE-TS-400-166-A001 
VOLUME:    III 
SECTION:    
REV. NO.    0          DATE    
SHEET        2       OF    2 

 
k) As built drawings shall be submitted as and when required during the project execution. 

 
l)   The bidder has not tempered with this compliance cum confirmation certificate and if at any 

stage any tempering in the signed copy of this document is noticed then same shall be 
treated as breach of contract and suitable actions shall be taken against the bidder. 

 
 
 

 
SIGNATURE: ___________________ 
 
NAME          : ___________________ 
 
DESIGNATION: __________________ 
 
COMPANY: _____________________ 
 
DATE: __________________________ 
 

 
 
 
 
COMPANY SEAL 
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S.No Details of Works or Equipment/System
Qty

(Nos)

Total ex-
works 
Price

ED      
CST 
/VAT 

FREIGHT
E&C 

Charges

Service tax/ 
Any other 

taxes /duties 

TOTAL (For 
site

price)

1 2 3 4 5 6 7 8 9 10=4+5+6+7+8
+9

1.0

1.1.0 Lumpsum firm price for SUPPLY comprising design, engineering,
manufacturing, inspection and testing at vendor’s / sub-vendor’s works,
painting, forwarding, proper packing, shipment and delivery at project
site, including freight in line with drawings / documents / test procedures
to be approved by Customer / consultant, inclusive of all prevailing
taxes, duties and other levies for Fuel Oil Unloading & Storage System
with all accessories including electricals, control & instrumentation items,
start up & commissioning spares, mandatory spares as required for the
total scope defined as per technical specification  PE-TS-400-166-A001.

LOT

1.2.0 Lumpsum firm price for Erection & commissioning comprising 
unloading, storage, handling and transportation at site, erection and
commissioning, minor civil work as required, trial run at site,
functional/demonstartion Test at site and handing over to the customer
in line with drawings / documents / test procedures to be approved by
Customer / consultant, inclusive of all prevailing taxes, duties and other
levies for Fuel Oil Unloading & Storage System as required for the
total scope defined as per technical specification PE-TS-400-166-A001.

LOT

1.3.0 Total ( 1.1.0 +1.2.0)

a)

b)

c) 

d) 

e) 

f) 

SCHEDULE-1

Any item not included in the price quoted above and shown separately will not be taken cognizance of and the offer shall be liable for rejection.

In case, total  (FOR site supply price)  indicated  at  S.N.1.1.0 above does not match with the total of item wise break-up  of  S.N.1.4 of SCHEDULE-2, the highest price so calculated 
shall be considered for evaluation but in case of order, the same shall be placed at the lowest price.

Bidder shall furnish the price of all items as indicated in the price SCHEDULE 1,2 & 3. Bidder's offer shall liable to be rejected in case bidder does not furnish the same.  For 
SCHEDULE-2, pls refer next page.

Bidders are requested to obtain clarifications in case of any doubt before filling the price schedule in the prebid clarification stage. It is requested not to make any assumption. 

2 X 500 MW NNTPP, NEYVELI- FUEL OIL  UNLOADING & STORAGE  SYSTEM

Lumpsum prices

SUGGESTIVE PRICE FORMAT (MAIN PRICE )                                                                        

NA

NA

Notes:
Bidder to note that total  ( for site price) indicated above at 1.3.0 shall be considered for evaluation and hence should be complete in all respect for the full scope 
defined under tehnical specification.

Total  (FOR site supply price)  indicated  at  S.N.1.1.0 above should match with the total of item wise break-up  of  S.N.1.4 of SCHEDULE-2.
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S.No Details of Works or Equipment/System
Unit Ex-
works 
price 

Unit
Qty

(Nos)

Total ex-
works 
Price

ED     
CST 
/VAT 

FREIGHT
TOTAL (For 

site
price)

Items price 
%age w.r.t

total supply 
price

1 2 3 4 5 6 7 8 9 10=6+7+8+9

1.4

1.4.1 Lump sum price for HFO Tanks (cap. 2000 cum) with all 

accessories including steel plates, structural steel, pipe nozzles, 

fittings, flanges etc.

Nos 2

28 - 32

1.4.2 Lump sum price for LDO Tanks ( cap. 200 cum) with all 

accessories including steel plates, structural steel, pipe nozzles, 

fittings, flanges etc.

Nos 2

3 - 4

1.4.3 Lump sum price for Drain oil tank ( cap. 10 cum) with all 

accessories including steel plates, structural steel, pipe nozzles, 

fittings, flanges etc.

Nos 1

1 - 1.5

1.4.4 Lump sum price for Condensate flash tank ( cap. 6 cum) with all 

accessories including steel plates, structural steel, pipe nozzles, 

fittings, flanges etc.

Nos 1

1 - 1.5

1.4.5 Lump sum price for LDO day tank ( cap. 50 cum) with all 

accessories including steel plates, structural steel, pipe nozzles, 

fittings, flanges etc.

Nos 1

2  -2.5

1.4.6 Lump sum price for HFO & LDO  flexible metalic/ neoprene 

unloading hoses with all accessories

Nos 9

1.4.7 Lump sum price for Steam & condensate hoses with all 

accessories

Nos 12

SCHEDULE-2

less than 1

2 X 500 MW NNTPP, NEYVELI- FUEL OIL  UNLOADING & STORAGE  SYSTEM
SUGGESTIVE PRICE FORMAT (SUPPLY BREA-UP )                                                                         

Break - up of Total  ( for site supply price)  given at S.N 1.1.0  of SCHEDULE-1
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1.4.8 Lump sum price for HFO & LDO Pipe & Fittings (excluding 

insulation & cladding)
1.4.8.1 CS PIPE & FITTINGS : 15 NB LOT 1

1.4.8.2 CS PIPE & FITTINGS : 25 NB LOT 1

1.4.8.3 CS PIPE & FITTINGS : 40 NB LOT 1

1.4.8.4 CS PIPE & FITTINGS : 50 NB LOT 1

1.4.8.5 CS PIPE & FITTINGS : 80 NB LOT 1

1.4.8.6 CS PIPE & FITTINGS : 100 NB LOT 1

1.4.8.7 CS PIPE & FITTINGS : 150 NB LOT 1

1.4.8.8 CS PIPE & FITTINGS : 200 NB LOT 1

1.4.8.9 CS PIPE & FITTINGS : 250 NB LOT 1

1.4.8.10 Any other items required LOT 1

1.4.9 Lump sum price for Steam & Condensate  Pipe & Fittings
1.4.9.1 CS PIPE & FITTINGS : 15 NB LOT 1

1.4.9.2 CS PIPE & FITTINGS : 25 NB LOT 1

1.4.9.3 CS PIPE & FITTINGS : 40 NB LOT 1

1.4.9.4 CS PIPE & FITTINGS : 50 NB LOT 1

1.4.9.5 CS PIPE & FITTINGS : 80 NB LOT 1

1.4.9.6 CS PIPE & FITTINGS : 100 NB LOT 1

1.4.9.7 CS PIPE & FITTINGS : 150 NB LOT 1

1.4.9.8 CS PIPE & FITTINGS : 200 NB LOT 1

1.4.9.9 Any other items required LOT 1

1.4.10 Lump sum price for Air, oily water & others types of  pipes & 

fittings Fittings
LOT 1 less than 1

20 - 25

10 - 15
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1.4.11 Lump sum price for Valves ( Ball / Plug / Gate / check / Globe / 

others) in HFO & LDO  line

1.4.11.1 Size‐15 NB LOT 1

1.4.11.2 Size‐25 NB LOT 1

1.4.11.3 Size‐40 NB LOT 1

1.4.11.4 Size‐50 NB LOT 1

1.4.11.5 Size‐80 NB LOT 1

1.4.11.6 Size‐100 NB LOT 1

1.4.11.7 Size‐150 NB LOT 1

1.4.11.8 Size‐200 NB LOT 1

1.4.11.9 Size‐250 NB LOT 1

1.4.11.10 Size‐300 NB LOT 1

1.4.11.11 Any other size LOT 1

1.4.12 Lump sum price for Valves ( Gate / check / Globe / others) in 

steam & condensate  line

1.4.12.1 Size‐15 NB LOT 1

1.4.12.2 Size‐20 NB LOT 1

1.4.12.3 Size‐25 NB LOT 1

1.4.12.4 Size‐40 NB LOT 1

1.4.12.5 Size‐50 NB LOT 1

1.4.12.6 Size‐80 NB LOT 1

1.4.12.7 Size‐100 NB LOT 1

1.4.12.8 Size‐150 NB LOT 1

1.4.12.9 Size‐200 NB LOT 1

1.4.12.10 Any other size LOT 1

1.4.13 Lump sum price for Valves in Water line LOT 1

1.4.14 Lump sum price for Valves in Air line LOT 1

1.4.15 Lump sum price for Steam Trap LOT 1 less than 2
1.4.16 Lump sum price for HFO unloading Pumps ( cap. 25 cum/hr) Nos 3

1.4.17 Lump sum price for HFO unloading Pump motors Nos 3

1.4.18 Lump sum price for HFO unloading Pump Strainers Nos 3

6 - 8

4 - 5

less than 1.5

less than 2
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1.4.19 Lump sum price for LDO unloading Pumps & LDO Tr. Pumps for 

day tank ( cap. 25 cum/hr)

Nos 4

1.4.20 Lump sum price for motors of "LDO unloading Pump & LDO Tr. 

Pump for day tank"

Nos 4

1.4.21 Lump sum price for strainers at suction  of "LDO unloading Pump 

& LDO Tr. Pump for day tank"

Nos 4

1.4.22 Lump sum price for Floor coil heater in HFO storage tanks LOT 1 less than 1
1.4.23 Lump sum price for Suction Heater in HFO tanks Nos 2 less than 2
1.4.24 Lump sum price for Drain Oil Tank floor coil heater  LOT LOT less than 1
1.4.25 Lump sum price for Pressure Reducing Station complete in all 

respect

Nos 1
less than 1

1.4.26 Lump sum price for Drain Oil pump motor set in all respect Nos 2 less than 1
1.4.27 Lump sum price for Sump pump motor set in pump house in all 

respect

Nos 2

1.4.28 Lump sum price for Sump pump motor set in water pit  of OWS in all 

respect

Nos 1

1.4.29 Lump sum price for Oil pit pump motor set in OWS complete in 

all respect

Nos 2

1.4.30 Lump sum price for Control valve in steam line ( for floor coil 

heater in HFO tanks)

Nos 4

1.4.31 Lump sum price for Control valve in steam line ( for  suction 

heater in HFO tanks )

Nos 2

1.4.32 Lump sum price for Instruments ( Gauges, Transmitters, switches 

etc)

LOT 1
less than 2

1.4.33 Lump sum price local control panel (as per C&I spec) complete in 

all respect

Nos 1
less than 1

1.4.34 Lump sum price for Insulation & Cladding LOT 1  3 - 5
1.4.35 Lump sum price for Equipment and accessories of OWS including 

pipings,bends,heating arrangement,skimmer pipe,butterfly 

valve,rung ladder etc.

LOT 1

less than 1

1.4.36 Lump sum price for any other items not included above,but 

required to complete Fuel oil unloading & storage package as 

per system requirement.

LOT 1

less than 1

less than 3

less than 2

less than 1
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1.4.37 Total price for special tools & tackles for maintenance LOT 1 less than 1
1.4.38 Total price for startup and commissioning. LOT 1 less than 1
1.4.39 Total price for Mandatory spares as per SCHEDULE‐3 LOT 1 less than 1

Total of 1.4  (sum of 1.4.1 to 1.4.39)

a)

b)

c)

In case, total  ( for site supply price)  indicated  at  S.N.1.4.39 above does not match with the total of item wise break-up  of  S.N.1.5 of SCHEDULE-3, the highest price so calculated 
shall be considered for evaluation but in case of order, the same shall be placed at the lowest price.

Items price %age w.r.t total FOR SITE supply price is indicated under last column of each row from 1.4.1 to 1.4.39. Bidder to strictly fill the prices of  each item 
under column no.10  as per indicated percentage only.

Total  ( for site supply price) of mandatory spares indicated  at  S.N.1.4.39 above shall match with the total of item wise break-up  of S.N.1.5 of SCHEDULE-3.

Notes:
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S.No Details of Works or Equipment/System
Unit Ex-
works 
price 

Unit
Qty

(Nos)

Total ex-
works 
Price

ED       
CST 
/VAT 

FREIGHT
TOTAL (For 

site
price)

1 2 3 4 5 6 7 8 9 10=6+7+8+9

1.5

1.5.1 HFO pump  suction filter-Gasket sets* 3

1.5.2 HFO u/l Pump

1.5.2.1 Rotor assembly complete (cartridge) Nos 2

1.5.2.2 Bearings sets 2

1.5.2.3 Relief valve spring
Nos of 

each type
2

1.5.2.4 Coupling inserts Nos 2

1.5.2.5 Motor of each type Nos 1

Total ( sum of 1.5.1 +1.5.2.1 to 1.5.2.5)

a) * - One (1) set means total numbers as required for one complete replacement for one equipment.

Notes:

SCHEDULE-3
2 X 500 MW NNTPP, NEYVELI- FUEL OIL  UNLOADING & STORAGE  SYSTEM

SUGGESTIVE PRICE FORMAT ( MANDATORY SPARES )                                                       

Break - up of Total  ( for site supply price)  given at S.N 1.4.39  of SCHEDULE-2
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