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TECHNICAL JOB SPECIFICATION 

FOR ON-LINE TUBE CLEANING SYSTEM (OLTCS) 

 

 

 
 

 

 

 

 

 

 

PROJECT:  3.0 MT/YR INTEGRATED STEEL PLANT NAGARNAR,                         

CHHATTISGARH. 

 

CUSTOMER: NATIONAL MINERAL DEVELOPMENT CORPORATION 

(NMDC),NAGARNAR, CHHATTISGARH. 

 

 

CONSULTANT: MECON LIMITED, RANCHI – 834002 
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SECTION – A 

(SCOPE OF ENQUIRY) 
 

 

1.0.0 SCOPE  

  This enquiry covers the design, manufacture, assembly, inspection and 

testiŶg at ŵaŶufaĐtuƌeƌ’s aŶd/oƌ his suďĐoŶtƌaĐtoƌs ǁoƌks pƌopeƌly 

packed for delivery, Supervision of erection, commissioning of the items 

as follows:   

  

1.1.0 Condenser On Line Tube Cleaning system:  

Condenser ON Line Tube Cleaning System (OLTCS) complete with all 

accessories as per the requirement specified in different sections of this 

specification for:   

 

  TURBO BLOWER STATION , NMDC LIMITED    

 

 The ďiddeƌ’s sĐope also iŶĐludes iŶstallatioŶ ĐheĐks, ĐoŵŵissioŶiŶg, tƌial 
runs & PG testing at site of ON Line Tube Cleaning System. 

 

2.0.0 GENERAL TECHNICAL INSTRUCTION:    

 

2.1.0 It is not the intent to specify herein all the details of design and 

manufacture. However the equipment shall conform in all respect to high 

standard of design, engineering and workmanship, and shall be capable 

of performing the required duties in a manner acceptable to Engineer/ 

owner, who will interpret the meaning of drawing and specification, and 

shall be entitled to reject any component or material, which in his 

judgment is not in full accordance herewith.  

 

2.2.0 The omission of specific reference to any component/ accessory 

necessary for the proper performance of the equipment shall not relieve 

the bidder of the responsibility of providing such facilities to complete 

the supply of the equipment at quoted prices. 

 

2.3.0 In case of any deviation from this Technical specification including all 

annexures/attachment the same shall be indicated in the schedule of 

deviations enclosed as part of this specification. In the absence of duly 

filled schedules it will be assumed that the bid strictly conforms to the 

specification.  
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2.4.0 BHEL’s/Custoŵeƌ’s ƌepƌeseŶtatiǀes shall ďe giǀeŶ full aĐĐess to the shop 
in which the equipment are being manufactured or tested and all test 

records shall be made available to him. 

 

2.5.0 The equipment covered under this specification shall not be dispatched 

unless the same have been finally inspected, accepted and shipping 

release issued by BHEL/Customer. 

 

2.6.0 Un-priced copy of price bid shall be furnished along with the technical 

bid. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
  

R
ev

 N
o
. 

B
 

F
o

rm
 N

o
. 

 

 

BHARAT HEAVY ELECTRICALS LIMITED 

RC PURAM, HYDERABAD - 32 

PROJECT ENGINEERING & SYSTEMS DIVISION 

PEMC-05277 

Rev No. 00 

Page 5 of 27 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

R
ef

. 

D
o

c 

 

 

HYDERABAD 

 

SECTION – B 

(PROJECT INFORMATION) 

 
1.0.0 General: 

 

NatioŶal MiŶeƌal DeǀelopŵeŶt CoƌpoƌatioŶ ;NMDCͿ is IŶdia’s siŶgle laƌgest 
iron ore producer and exporter. NMDC is involved in the exploration of wide 

range of minerals including copper, rock phosphate, lime stone, dolomite 

etc. It produces 30 million tons of iron ore from their fully mechanized 

mines.  

 

NMDC is going to set up a new integrated steel plant of capacity 3.0 MTPA 

at Nagarnar, in the state of Chhattisgarh, India. 

 

 MECON Limited has been retained by NMDC as consultant to provide Detail 

Engineering and Consultancy services.  

 

The Turbo Blowers shall provide required cold blast to the stoves of 

proposed blast furnace. The proposed Turbo Blowers shall be located inside 

the Power and Blowing Station building.  

The Tenderer shall ensure the completeness of the system, its proper 

installation and performance at site.  

 

The Tenderer has to agree and adhere to all the terms and conditions 

mentioned in the tender documents (GCC, GTS etc.) and deviation, if any, 

from them shall have to be categorically stated in writing during submission 

of tender. 

 
2.0.0  Cooling water 

 

The system shall be designed to suit the industrial water quality indicated 

below: 
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Cooling water inlet Parameters  

 

Quantity: 3125 m3/hr (through each pass of condenser).  

Pressure: 1.7 kg/cm2g 

Temperature: 35 0C 

              Temperature rise: 9 0C (max). 
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SECTION-C 

(SPECIFIC TECHNICAL REQUIREMENTS) 

 

C1- MECHANICAL 
 

1.0  GENERAL 

 

The Condenser on Line Tube Cleaning System, complete with all 

accessories shall conform to the standard technical specifications PY-

51142,  Data Sheet-A and all the annexure enclosed herewith. However, 

wherever the details given in PY-51142 and Data Sheet-A are different, 

the requirements of Data Sheet-A shall prevail. Similarly in the event 

of contradictions between Section-C & PY-51142, Section-C shall prevail. 

 

2.0    DESCRIPTION OF EQUIPMENTS: 
 

 

2.1   On Line Tube Cleaning Systems (OLTCS) for Condenser: 

 

The condenser On Line Tube Cleaning System (OLTCS) is intended to 

prevent formation of various forms of fouling and scaling in the 

condenser tubes. The water analysis report is given in project 

information in section B.  

 

3.0   SCOPE OF SUPPLY UNDER THE SPECIFICATION IN THE BIDDER'S SCOPE 

FOR COLTCS. 

 

3.1    The scope of supply includes three sets of OLTCS (one for each 

condenser). However, each OLTCS skid shall be common for two passes of 

each condenser. The details are listed in the data sheet – A. 

 

3.2                 Each set of OLTCS shall comprise t h e  following: 

 

a) Two Nos. Ball Separators at Condenser CW outlet pipe (one for each 

pass).   

b) One No. common Ball recirculation pump with drive motor for each 

condenser.                  

   c)  One No. common Ball collector for each condenser. 

   d)  One No. Manual ball sorter (Bucket type sorter with sieves to 

manually sort out the undersized balls by shaking the sieved bucket 

manually) for each set of OLTCS.      
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 e)  Differential pressure measuring system shall be provided for each 

ball separator. DP measuring system shall comprise of DPT +  DPG. 

Instrument shall be with Remote seal/Capacitance type arrangement. 

Stubs for DPT and DPG shall be independent. 

 

f) Ball monitoring system comprising of an independent balls 

recirculation monitor and an independent balls oversize monitor.  

 

g)  Complete Pipe work, including interconnection piping, valves, 

distributors and injection nozzles, support installation materials shall 

be in Bidder's scope.  

 

i)   The Electrical and C&I scope is detailed in the subsequent sections. 

    

j)   All the field instruments stipulated in this specification shall be in    

Bidder's scope. 

 

 n)    Commissioning balls and other commissioning spares on "As required 

basis".    

 

o)    Set of mandatory spares as indicated in Data Sheet A.  

 

p) Supporting arrangement complete with foundation plates, anchor 

bolts, nuts, sleeves, inserts, all Installation   materials, fixing bolts, 

clamps   and other accessories etc. for complete equipment supplied 

under this package. 

 

q) Finish paints for touch up painting of equipment after erection at site, 

in sealed containers.  

 

r)     Set of special tools and tackles if required for maintenance and 

erection of the equipment supplied. 

 

 s) Various drawings, data test reports/ certificates, instruction manuals 

for erection, operation and maintenance etc. as specified. 

 

   Any item not specified but required to make OLTCS a complete package 

shall also be in bidder's scope. 

 

4.0  SCOPE OF SERVICES INCLUDED IN THE BIDDER'S SCOPE: 

 

The bidder's scope also includes the following services at site.  
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 a) Installat ion checks (Erect ion in BHEL/ Cust om er  scope, supervision 

of erect ion is in vendor scope.)  

 b) Commissioning of equipment . 

 c) Trial run for requisite period  

 d) Performance Test ing 

 

Bidder shall quote per diem rates for erect ion supervision, commissioning 

and PG test  and the no. of days for each service shall also be indicated.  

 

  •  For drawings/ documents approval 

 

In the event  of order, all drawings/  documents in soft  as well as 

hard copy shall be submit ted within 2 weeks of LOI for approval. 

Within one week of receipt  of BHEL comments, bidder's engineer 

w ill visit  BHEL office along with revised documents and finalize 

same herein for further submission to Customer. 

 

Further on receipt  of Customer comments, if required bidder's 

engineer shall visit  BHEL/  Customer along with soft  copy to 

resolve all issues and incorporat e comments in the soft  copy for 

across the table finalizat ion and Category-1 approval. 

 

5.0.  EXCLUSIONS:  

 

The following are excluded from the bidder's scope. 

 

5.1  Civil foundation works required for installat ion 

5.2 Erect ion of Equipment  at site. 

 

6.0 DESIGN CONSTRUCTION: 

 

6.1 The balls  collect ing  st rainer  and the thickness  of main flange  of ball 

collect ing  st rainer shall  be suitable  for forces/   moments  of condenser. 

The thickness of counter-flanges is given in datasheet -A. 

 

6.2  The materials of const ruct ion specified  in Data Sheet -A are minimum  

requirements and materials of const ruct ion for other components not 

specified  shall be similarly selected by the bidder for the intended duty 

which shall be subject  to purchaser's approval during detailed 

engineering in the event  of order. 
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6.3  Housing/body of OLTCS shall be designed and manufactured as per the  

applicable codes  for pressure  vessels  and to take care of force  and 

moments as enclosed  in the specification. However in no case thickness 

of housing/body shall be less than connecting pipe thickness as specified 

in Data Sheet-A of OLTCS. 

 

6.4  Velocity in the pipe work shall be less than 1.5 m/ sec for pump suction 

and less than 2.2 m/ sec. in other pipe work. 

 

7.0.0 Performance Guarantee and Testing: 

 

 The Tube Cleaning Systems shall be guaranteed to meet the performance 

requirements specified  in  PY-51142  and  also  for  trouble  free  operation  

after commissioning. Schedule of performance, guarantees duly filled and 

signed shall be furnished with the bid. 

   The Performance guarantees of equipment shall stand valid till the 

satisfactory completion of performance testing & its acceptance by BHEL 

Consultant/Customer. If the guarantee period specified in the Commercial 

Specification is higher, same shall prevail.  

 

8.0.0    Performance Guarantee and Bid Evaluation criteria for Condenser 

ON Line Tube Cleaning System.  

 

8.1.0     Condenser on Line Tube Cleaning Systems 

8.1.1       Performance Parameters to be guaranteed by bidders for OLTCS shall be 

as under: 

 

i)   Pressure drop in ball separator in clean condition viz. after back 

washing (0.15mwc). 

 

ii)   Percentage recovery of balls (min. 95% recovery) 

 

iii)   Life of Sponge Rubber Ball (Min. 4 weeks) 

 

8.1.2 Bidder to note that bids shall be evaluated on account of pressure 

drop   across ball collecting strainer (in clean condition) and liquidated 

damages on account of not meeting the same during PG test shall be in 

accordance with following: 

 

 

 A)  Bid Evaluation Criteria & Liquidated Damages: 
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The  bids  received  shall  be  evaluated  for  Pressure  drop  across  

balls  collecting strainers: 

 

 • The permissible limit of pressure drop across balls collecting 

strainers in clean condition shall be 0.15 MWC. 

 

 • However no advantage shall be given for pressure drops quoted 

less than above permissible limit. 

 

 • The maximum acceptable limit for pressure drop across balls 

collecting strainer shall be 0.15 MWC. The bids will be technically 

rejected for pressure drops quoted higher than above maximum 

limit. 

        

8.1.3    Other Guaranteed Par meters to be demonstrated at site: 

 

i)   Life of sponge rubber balls shall be minimum 4 weeks. 

ii)  Percentage recovery of balls shall be minimum 95%. 

 

   Any deviation to above balls life and percentage recovery will not be 

accepted. 

 

   Bidder to indicate the life of sponge rubber ball and nos. of balls lost 

during 1000 hours of plant operation in the Guarantee schedule and shall 

demonstrate same at site. 

 

   In case the successful bidder fails to demonstrate any of these 

parameters he shall carry out modifications at his own cost, to 

puƌĐhaseƌ’s appƌoǀal. 
 

   In case bidder fails to demonstrate above parameters to purchaser's 

satisfaction even after modification carried out by him at site, the 

purchaser has the right to reject the equipment out rightly. 

 

9.0.0  SPARES: 

 

9.1.0  Recommended Spares: 

The list of spares recommended by the manufacturer for two (2) years 

of reliable operation and maintenance of OLTCS shall be provided. The 

unit price of such spares shall not be included in base price but indicated 

separately in the schedule of prices for recommended spares. 
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9.2.0 Mandatory Spares 

The list of mandatory spares to be quoted by the bidder is indicated in Data 

Sheet-A, prices for same shall be included by bidder in the equipment 

base price itself.  

 

10.0.0 Quality Plan 

 

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 and 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. Charges for 3rd party inspection 

(TUV/ equivalent) for imported components wherever required shall be 

included by bidder in the base price itself.  

 

11.0.0 DELIVERY & DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE: 

 

a. Delivery of Equipment shall be as per NIT. 

 

b. The drawings to be submitted by bidder in event of award of      

contract shall be as follows: 

 

 Technical Data Sheets, P&ID, Installation Plan, for OLTCS. 

 GA drawings, Details of BR Skid and C&I Document.   

 Quality Plan. 

 O & M Manual. 

 

     c.   Drawings submission schedule as follows: 

 

 1st submission of following drawings from date of LOI  

 

•   TeĐhŶiĐal Data “heets, P&ID, GA DƌaǁiŶgs, Details of BR “kid   
and C& I Document (Design Phy/ Write-Up) and   Quality 

Plan - 2 weeks 

•   IŶstallatioŶ PlaŶ - 4 weeks 

 

 

 Every revised submission incorporating comments- within 10 

days. 

 

12.0.0   The makes of various bought out items shall ďe suďjeĐted to puƌĐhaseƌ’s 
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approval in the event of order. 

 

13.0.0  It is mandatory for the bidders to submit along with the bid the deviations 

if any whether major or minor in the schedule of deviations only. In the 

absence of deviations listed in the schedule of deviations the offer shall 

be deemed to be in full conformity with the specification "non-

withstanding" anything else stated elsewhere in bidder's offer, data 

sheets etc. The implied/indirect deviations in data sheets etc. Shall not be 

binding on the purchaser. 
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C2 - ELECTRICAL  
 

1.0 EQUIPMENTS AND SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER: 
 

1.1 The scope of supply of electrical includes motor, drives/actuators, cable 

trays (within the skid for power, control and signal cables) and accessories 

such as lugs and glands at terminals for vendor supplied equipment. 

1.2 Scope for supply, and erection & commissioning of various equipment 

forming part of electrical system for this package is detailed in annexure-I. 

1.3 Make of various equipment/ items in the scope of bidder shall be approval 

of owner during detailed engineering stage without any commercial 

implications. 

1.4 Bidder shall furnish all AC as well as DC loads required for the system at 

different voltage level (e.g. 415VAC, 240 VAC, 220 VDC etc.) of all types, 

such as motor feeders, supply feeders in PESD format along with the offer. 

1.5 All electrical equipment shall be suitable for the power supplies, fault levels 

and climatic condition indicated in project information enclosed with the 

specification. 

1.6 All drawings, Datasheets, Quality plans, calculations, test reports, test 

certificates, etc. shall be submitted during detailed engineering stage as per 

format enclosed. The same shall be subject to approval without any 

commercial implications. 

1.7 Technical requirements shall be as per Clause 3.0: List of enclosures. 
 

2.0 DOCUMENT TO BE SUBMITTED ALONG WITH BID 
 

2.1 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 part of technical offer shall 

furnish two signed and stamped copies of the following: 

a) A ĐopǇ of this sheet ͞EleĐtƌiĐal EƋuipŵeŶt “peĐifiĐatioŶ foƌ OLTC“͟ aŶd 
sheet ͞EleĐtƌiĐal “Đope ďetǁeeŶ BHEL aŶd VeŶdoƌ͟ ǁith ďiddeƌ’s 
signature and company stamp. 

b) List of erection and Commissioning spares. 

c) List of erection & maintenance tools & Tackles. 

d) Electrical Load requirement in the load data format. 

e) Motor Data sheets 

f) QPs 
 

2.2 No technical submittal such as copies of datasheets, drawing, write-up, 

quality plans, type test certificates, technical literature, etc. is require 

during tender stage. Any such submission even if made, shall be considered 
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as part of offer. 
 

3.0 LIST OF ENCLOSURES 
 

3.1 Electrical scope between BHEL & Vendor (Annexure-I) 

3.2 Technical specification for 415V Electric Motors. 

3.3 Quality Plan for motors 

3.4 Load data format  

 

SPECIFIC ELECTRICAL REQUIREMENT 

 
 

Sl no 

 

Parameters 

 

Unit 

 

NMDC-TB-5 

 

REMARKS 

 Motor    

1 DESIGN AMBIENT TEMP 
 

Deg.C 
 

 

2 VOLTAGE SUPPLY AND VARIATION VOLT  
 

3 FREQUENCY WITH VARIATION 
 

Hz 
 

 

4 COMBINED VOLTAGE & FREQUENCY VARIATION   

 

5 MAX ACCEPTABLE RATING OF MOTOR AT 415 V 
 

KW 
 

 

6 SYSTEM FAULT  LEVEL  AND ITS DUARTION 
 

KA 
 

 

7 
SUTABILITY OF TERMINAL BOX FOR FAULT  LEVEL  

AND DURATION 
  

 

8 CLASS  OF INSULATION & TEMP RISE LIMITED TO    

9 MIN. STARTING VOLTAGE    

10 MOTOR RATING FOR SINGLE PHASE SUPPLY   
 

11 MAXIMUM LOCKED ROTOR CURRENT %OF FLC  
 

12 NOISE LEVEL DB   

14 DOP OF ENCLOSURE    

15 SPACE HEATER provided    

16 PAINT SHADE   
 

17 SPECIAL REQUIREMENT, if any    
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ANNEXURE-I 

 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 

         
 

SL NO. 

 

DATAILS 

 

SCOPE SUPPLY 

 

SCOPE OF 

ERECTION 

 

REMARKS 

1 

 

MCC Panel 

 

BHEL 

 

BHEL 

1. Power supply to the individual 

drive shall be by BHEL. 

 

2 

 

Local Push Button Station (for 

motors) 

 

BHEL 

 

BHEL 

 

Located near the motors. 

3 

Power cables and control cables 

for 

 

a)  Both end equipment in BHEL  

scope 

  

b)  Both end equipment in 

vendor's scope 

c)   One end equipment in 

vendor's scope 

 

 

 

BHEL / Customer 

 

Vendor 

 

BHEL / Customer 

 

 

 

BHEL / 

Customer 

 

BHEL 

 

BHEL / 

Customer 

 

 

1. Termination at BHEL 

equipment terminals by BHEL. 

2. Termination at Vendor 

equipment terminals by 

Vendor. 

 

4 

Any special type of cable like 

compensating, co-axial, prefab, 

MICC, fiber optical etc. 

 

Vendor 

 

BHEL 

 

5 

Cable trays, accessories & cable 

trays supporting system 

Vendor (within 

the skid) and 

BHEL (outside 

the skid area) 

BHEL  

6 

 

Cable glands and lugs for 

equipments supplied by Vendor 

 

Vendor 

 

BHEL 

1. Tinned brass, double 

compression cable glands. 

2. Solder less crimping type 

heavy duty tinned copper lugs 

for power cables 

3. Solder less crimping type  

4. Heavy duty copper lugs for 

control cables. 

7 

 

Conduit and conduit accessories 

for cabling between equipments 

supplied by vendor 

 

Vendor 

 

BHEL 

Conduits shall be medium duty, hot 

dip galvanized cold rolled mild steel 

rigid conduit as per IS: 9537. Makes 

of conduits shall be subject to 

customer/ 

8 

 

Lighting 

 

BHEL / Customer 

 

BHEL / 

Customer 

 

9 

 

Equipment grounding & 

lightning protection 

 

BHEL / Customer 

 

BHEL/  

Customer 

 

10 

 

Below grade grounding 

 

BHEL / Customer 

 

BHEL / 

Customer 

 

11 

 

Lt Motors with base plates and 

foundation hardware 

 

Vendor 

 

BHEL 

 

Make shall be subject to 

customer/BHEL approval  

12 

 

Mandatory Spares 

 

 

 

-- 

 

Vendor to quote as per 

specification. 
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13 

 

Recommended O&M spares, 

E&C spares, erection and 

maintenance tools and tackles 

 

Vendor 

 

-- 

 

Vendor to submit the list. 

14 

Any other equipment/ 

material/service required for 

completeness of system but 

not specified above (to ensure 

trouble free and efficient 

operation of the system). 

Vendor BHEL  

15 

  

a) Input cable schedules (C &  I) 

 

 

Vendor 

 

-- 

Cable listing for C&I cables for 

vendor supplied equipment (soft 

copies in the BHEL cable schedule 

format) shall be furnished during 

detail engineering by vendor. 

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 equipments 

requiring cabling, and shall 

incorporate cable routing details. 

Electrical equipment layout drawing 

shall be furnished for BHEL 

approval. 

17 

 

Electrical equipment GA 

drawing 

 

Vendor 

 

-- 

 

For necessary interface review. 

NOTES: 

 
1. Make of all electrical equipments/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 BHE/customer after award of contract without any commercial implication. 

3.  For skid mounted system, 3 nos. supply of 415 V, 3 phase, 3 wire AC shall be provided by BHEL.  
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C3 – CONTROL & INSTRUMENTATION 

 
 

S.NO. 

 

PROJECT 

 

NMDC – TB-5 

 

REMARLS 

 

A

D

 

1.  

 

CONTROL SYSTEM 

 

DCS 

 

By BHEL 

 

 

2.  

 

PROCESSOR CONFIGURATION FOR  PLC 

SYSTEM 

 

NA 

 R

 

3. I 

 

LOCATION OF CONTROL SYSTEM 

 

NA 

 L

O

C

A 

4.  

 

CONTROL SYSTEM SCOPE (BIDDER/ 

BHEL/ CUSTOMER) 

 

BHEL 

  

 

5.  

 

HARDWIRED INTERFACE WITH DCS 

(Y/N) 

 

N 

  

 

6.  

 

A) COMMAND FROM DCS (Y/N} 

 

Y 

  

 

7.  

 

B) STATUS FEEDBACK TO DCS (Y/N} 

 

N 

  

 

8.  

 

C) GROUP FAULT ALARM TO DCS(Y/N) 

 

N 

  

 

9.  

 

SOFTLINK TO DCS (YIN) 

 

N 

  

 

10.  

 

A) COMMAND INTERFACE WITH 

DCS(Y/N) 

 

Y 

  

 

11.  

 

  B) STATUS MONITORING IN        

DCS(YIN} 

 

N 

  

 

12.  

 

PROTECTION CLASS FOR PLC / RIO PANEL 

 

NA 

  

 

13.  

 

CONTROL FROM PB's ON LCPIOWS ON 

LCP 

 

N 

 

 

 

 

 

14.  

 

ANNUNCIATION ON LCP (Y/N) IF Y, MIN 

NO. OF HARDWIRED ALARMS I 

INDICATIONS 

 

N 

 

 

 

Y

E

S

-

B 

15.  

 

MIMIC ON LCP (Y/N) 

 

NA 

  

 

16.  

 

CONTROL FROM DCS IN 

CCR(Y/N) 

 

Y 

  

 

17.  

 

TYPE OF SOFTLINK (TP/OFC) 

 

 

NA 
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18.  

 

COMMUNICATION CABLE 

SCOPE (BIDDER/ PESD/ 

EDN/ CUSTOMER) 

 

 

Vendor upto JB and from JB 

to DCS by BHEL 

  

 

19.  

 

POWER SUPPLY 

AVAILABLE FOR BALL 

MONITOR (2-tV DC /110 V 

AC UPS /230 V AC UPS) 

 

 

  

 

20.  

&& POWER SUPPLY 

AVAILABLE FOR PLC 

PANEL (3PHASE,415 VAC/ 

1PHASE,110VUPSI 

1PHASE, 230 V UPS) 

 

NA 

  

 

21.  

REDUNDANT FEEDERS (R) / NON-

REDUNDANT (NR) FEEDERS FOR POWER 

SUPPLY 

 

NA 

  

 

22.  

UPS BATTERY 

CONFIGURATION (1X100% /2X100%) 

 

NA 

  

 

23.  

BATTERY TYPE(LEAD ACID/ Ni-Cd)  

NA 

  

 

24.  

 

BATTERY BACK-UP TIME (in minutes) 

 

NA 

  

 

25.  

 

ACTUATOR WITH INTEGRAL STARTER 

(Y/N) 

 

NA 

  

 

26.  

 

PG/ DPG/ PSI DPS/ PT/ OPT 

per Balls Collecting Strainer 

DPT = 1 nos.  

PG = 2 nos. 

DPG = 1 nos. 

 

  

 

27.  

 

PG/ DPG/ PSI DPS/ PT/ OPT 

per Debris Filter 

 

NA 

 

NA 

 

 

28.  

 

 REMARKS 

   

 
 

  21.00 NOTES: 

  

1. As the system is DCS controlled, bidder to terminate all instrumentation and control elements in junction 

boxes for further cabling to DCS by BHEL/Customer. Bidder to provide input/output list, drives list, 

junction box schedule and termination details, recommended control logics i write-up etc. during 

detailed engineering. 

2. Instrument rack and junction boxes shall be in bidder's scope of supply. 

3. Bidder to furnish electrical load data during detailed engineering. 

4. Alarm facia shall be under bidder's scope. no. of facia shall be decided during detailed engineering. 

 

LEGEND: 

  DCS - DISTRIBUTED CONTROL SYSTEM 
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DATA SHEET- A 
 

Condenser "ON Line Tube Cleaning System”. 
  

 

Sl.No 

 

Description 
Unit Performance/ Data 

 

1 

 

GENERAL 
  

1.1 
NOs. of tube cleaning systems 

sets required  for station 
NOS. 

Three (03) skids. viz. One 

common skid for two pass of each 

condenser.  

1.2 
 

Liquid handled 
 

Clarified Water/Industrial water as 

per Analysis Attached along with 

project information in section B 

1.3 Size of  COLTCS NB/Inches       750 NB/ 30” 

2.0 DESIGN 
 

 
 

2.1 
Operating pressure at Condenser inlet 

flange 
Kg/cm2 Approx. 1.5 to 1.8 kg/cm2 (g)  

2.2 Design Pressure for ball separator Kg/cm2 
3.5 kg/cm2 (g) & Vacuum 0.1 kg/cm2 

(abs) 

2.3 Design Mechanical Temperature 
 

Deg. C 
65°C  

2.4 Condenser Details   

 a)   Type of condenser  Double Pass  

 b)   No. of Condenser sections Nos. 2 (Two) 

 
c)   No. of passes per condenser section 

(viz. condenser half) 
Nos. 2 (Two)  

 d)   No. of tubes per condenser  5320 

 e) Tube Dia.    OD x Thickness  Ø 22 X 22 BMG 

    •  Top two rows -  --- 

    •  Remaining-  -- 

 f) Length of tubes between ends.   mm ------- 

 g) Tube material  SA 249 TP 304 

 

h) Pressure drop across condenser 

- At Normal flow 

(between Inlet and Outlet flanges of 

condenser) 

MWC 
6.0 MWC, However the actual 

value can vary ±10% 

2.5 
CW flow rate through each ball 

separator 
  

        -  Normal Cu.m/hr 3125 

       -  Maximum Cu.m/hr 3125 

2.6 
Design differential pressure for ball 

separator strainer/screen 
Kg/cm2(g) 0.15 

2.7 

Pressure drop across ball separator 

i.e. between inlet & outlet flanges in 

clean condition at normal flow. 

MWC 0.15 

2.8 
Pressure drop across  ball separator 

in chocked condition when strainer 
MWC Not to exceeds 0.30 
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back washing starts 

2.9 
No. of balls required for OLTCS  per 

condenser  section 
Nos. Minimum 10% of number of tubes 

3.0 CONNECTING PIPE DETAILS   

3.1 Condenser  inlet pipe   

 a) Material  Carbon Steel to IS - 2062 Gr. B 

 b) OD X Thickness mm 750 x 14 

3.2 Condenser  outlet pipe   

 a) Material  Carbon Steel to IS - 2062 Gr. B 

 b) OD X Thickness mmXmm 750 x 14 

4.0 
MATERIALS OF CONSTRUCTION 

 
  

4.1 BALL SEPARATOR   

 a) Body I housing  

CS to IS-2062 Gr. B with Epoxy 

painted inside (with minimum 

housing thickness same as 

connecting pipe thickness) 

 b) Screen I Strainer  SS-316 

 c) Strainer shaft  SS-316 

 
e) Internal Hardware including 

     nuts, bolts , etc. 
 

SS-316 

 f)   Site Glass provision  YES 

4.2 BALL RECIRCULATING PUMP   

 a) Casing  Cl as per IS-210 FG 260 

 b) Impeller  SS- 316 

 c) Shaft  SS- 316 

4.3 BALL COLLECTOR   

 
a) Body I housing 

 
Carbon Steel: IS-2062 Gr. B with 

epoxy painted inside 

 b) Screen I Strainer  SS-316 

    c) Strainer/ shaft  SS-316 

    d)  Site glass provision  YES 

4.4 
Differential pressure  measuring 

system 
 SS-316 

4.5 Injection nozzle  SS-316 

4.6 Valves   

 1) Check  Valves   

 a)  Body & Bonnet  ASTM A-216 Gr. WCB cast body 

 b)   Seating surface &  13% Cr. steel 
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      rings 

 c)   Disc for Check Valve  ASTM A-216 Gr. WCB cast body 

 
d)   Hinge Pin for Check 

      Valve 
 

SS-316 

 
e)   Backseat for   check   

valve 
 

13% Cr. steel 

 2)  BF Valves(65 NB & Above)   

 Body & Disc  ASTM A-216 Gr. WCB cast body 

 Shaft  SS-410 

 Seal  Nitrite Rubber 

 
       Sealing, Retaining         

segment & internals.  
 18-8-SS 

 Bearings  18-8-SS 

 Companion Flange  IS 2062, Gr. B 

 3)  Ball Valves   

 i) Body  SA 351 CF8M 

 ii) Ball  SA 351 CF8M 

 iii) Stem  SS-316 

4.7 Piping   

   a) Up to 150 NB  
Carbon steel  to IS 1239 (Heavy 

grade)
 

   a) 200 NB & Above  
Carbon steel to IS 2062, rolled and 

welded confirming to IS 3589 

5.0 
COUNTER  FLANGES for Ball 

Separator 
 By Bidder 

 
a)   Flanges 

 
Carbon Steel to IS 2062 Gr. B, 

for thickness /  drilling /etc.  

 b)   Fasteners  A 193 & A 194 

 c)   Gaskets  4 mm thick rubber 

6.0 OTHER COUNTER  FLANGES   

6.1 MATERIALS   

 a) Flanges  Carbon Steel to IS 2062 Gr. B or eq. 

 b) Fasteners  A 193 & A 194 

 c) Gaskets  4 mm thick rubber 

7.0 

Material of Other components not 

specified above  

Suitable for intended duty & shall be 

subject to Purchasers approval during 

detailed engg. in the event of order 

8.0 PAINTING   

8.1 INTERNAL  SURFACE   

 a) Surface preparation  SA- 2.5 of Swedish specn. 
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SIS-05-59-00-1967 

 
b) Primer 

 
Two coats of Epoxy based zinc 

phosphate (total dft of 60 micron) 

 

c) Final paint 

 

Adequate no. of coats of coal tar 

epoxy paint to achieve total dry film 

thickness of 200 to 250 microns 

8.2 EXTERNAL  SURFACE  
SA- 2.5 of Swedish specn. 

SIS-05-59-00-1967 

 a) Surface preparation  
Two coats of Epoxy based zinc 

phosphate (total dft of 60 micron) 

 b) Primer  Epoxy based Ti02 pigmented coat 

 

c) Intermediate coat 

 

Two coats of Polyamide cured High 

build epoxy  (total dft of 150 

microns) 

 d) Final paint   

9.0 
Performance Guarantee  & Bid 

Evaluation 
 

 

9.1 
Performance Parameters to be 

Guaranteed 
 

 

 
·:·   Pressure drop in ball 

separator in clean 

condition 

 

0.15 mWC 

 ·:·   Percentage recovery of 

balls 
 

Min. 95 % recovery 

 ·:·   Life of sponge Rubber Balls  Min. 4 weeks 

10.0 

The tube cleaning system shall be 

designed for following operation 

modes : 

 

 

 
a) Semi-Automatic start up 

initiated by push button.  
YES 

 

b)  Semi-Automatic shutdown with  

ball collection effected by 

      i.  Push button 

      ii.  Ball monitoring 

 

YES 

 

c) Semi- Automatic backwashing of 

ball separator with ball 

collection effected by : 

     a.  Push button 

     b.  Diff. Pressure measuring         

system 

 

YES 

 

d)  Semi-Automatic emergency  

backwashing of ball separator 

effected by diff. Pressure 

measuring  system 

 

YES 

 

f)   Provision for manual operation 

of complete tube cleaning system 

in case of control system failure. 

 

YES 

 
i)  Whether the ball monitoring 

system is designed to perform 

the following functions : 

 

YES 



 
  

R
ev

 N
o
. 

B
 

F
o

rm
 N

o
. 

 

 

BHARAT HEAVY ELECTRICALS LIMITED 

RC PURAM, HYDERABAD - 32 

PROJECT ENGINEERING & SYSTEMS DIVISION 

PEMC-05277 

Rev No. 00 

Page 24 of 27 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

R
ef

. 

D
o

c 

 

 

HYDERABAD 

 i. Continuously counting the balls in 

circulation and giving an alarm 

calling for investigation of ball 

losses when the number of balls 

falls below a set value 

     ii. Continuously measuring the size 

of the balls in circulation and 

initiating the shutdown of the 

tube cleaning system with alarm 

calling for replacement of balls 

when the no. of oversized balls 

falls below a set value 

 

j)   Whether the electronic 

     processor of the ball monitoring  

system is provided with the 

following: 

      i.   Indicators for recirculating  

ball quantity 

     ii. Indicators for oversized ball 

quantity     

 

YES 

11.0 
Documents  enclosed for 

bidder's reference 
 

 

 
Water Analysis 

 
Attached along with project 

information in section B. 

 
Turbo Blower Building equipment 

layout 
 

Enclosure-I 

 P&ID of OLTCS  Enclosure-II 

 GA of surface condenser  Enclosure-III 

 Drive control philosophy  Enclosure-IV 

 Electrical load list format  Enclosure-V 

 LV motor specification  Enclosure-VI 

 Quality Plan  Enclosure-VII 

 Vendor List  Enclosure-VIII 

12.0 Mandatory spares  For all the three skids 

 Differential Pressure Transmitter No. 1 

 Differential Pressure Gauge No. 1 

 Pressure Gauge No. 1 
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Annexure-E 

 

CHECK LIST FOR OLTCS OFFER 

 

Note: Bidder to note that Check List shall be completely filled and the data required in-line with Check List 

shall be submitted along with their Offer to enable Purchaser to evaluate the offer submitted. 

 

 

S.No. Description Enclosed  

[Yes/No] 

Remarks/ 

Comments 

By Bidder 

 Bidder to confirm compliance with PEMC-05277 and its 

annexures without any deviations. 

  

 Bidder has already raised pre-bid queries (if any) on 

Purchase specification for OLTCS. 

  

 Bidder to Confirm Compliance with scope, terminal points 

and exclusions for Mechanical/Electrical/C&I Sub-Sections 

of Purchase Specification. 

  

 Bidder shall design the OLTCS based on the design data 

furnished elsewhere in the specification. 

  

 All the instrumentation indicated for OLTCS is included in 

biddeƌ’s sĐope of supplǇ iŶ-line with P&ID for OLTCS 

  

 Bidder to ensure that the MoC of all equipment shall be in-

line with purchase specification. 

  

 Bidder Shall submit completely filled following Annexures 

enclosed with Technical Purchase Specification PY 

51142,Rev00 along with their offer 

Annexure-I: Key Information 

Annexure-II: Guaranteed Datasheet 

Annexure-III: List of Recommended Spare Parts 

Annexure-IV: Special Tools and Tackles 

Annexure-V: List of Deviations(Kindly submit the format with 

NO Deviations) 

Annexure-VI: List of Commissioning spares 

Data Sheet - A 

  

 Bidder to note that all the consumables 

(oil/lubricants/Sponge Balls) required upto PG test shall be 

iŶ Biddeƌ’s sĐope. 

  

 Bidder to submit completely filled in Datasheet (enclosed in 

Doc. No. PY 51142) along with their offer. 

  

 Electrical Load List format is enclosed with offer.   

 Bidder shall furnish the list of Erection and commissioning 

spares along with their offer. 

  

 Bidder shall quote one set of Special Tools and Tackles for 

OLTCS 

  

 All the Cable Trays required for Power cum control cables 

aƌe iŶĐluded iŶ Biddeƌ’s “Đope aŶd the saŵe shall ďe 
terminated at the ground level in-line with DETAILED 

TECHNICAL SPECIFICATION-ELECTRICAL of  

Job Specification, Doc. No. PEMC-05277 

  

 Bidder shall furnish Quality Plan to BHEL along with offer in 

their standard own format for general review by BHEL. 
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PRICE SCHEDULES  

 

SL.NO DESCRIPTION QTY. UNIT PRICE (Rs) TOTAL PRICE(Rs) 

1 Supply of OLTCS skid as per BHEL specification PEMC-

05277_Rev 00 and its enclosures 

3 no. 

  

 

2 Erection supervision & Commissioning of OLTCS as per 

BHEL specification PEMC-05277 _Rev00 and its enclosures 

As per 2(a) & 2(b) 

2a Per Diem rates per Service Engineer including Boarding, 

Lodging & Local Travel for the erection supervision and 

commissioning of all the three sets 

15 days 

 

 

2b Travel expenses from vendor works to project site and 

back for Service Engineer/Technician (this shall include 

charges if any for travel time) for the Scope of Service 

defined in Technical Specification (Doc. No. PEMC 0527) 

and all its annexure 

2 

 

 

3 Special Tools & Tackles 1 Set 
 

 

4 Mandatory Spares (Set includes all the items as per Data 

sheet A) 

1 Set 

 

 

5 Optional Price    

a 2 years recommended spares along with their quantities 

and unit rate for normal trouble free operation of OLTCS 

ďased oŶ ďiddeƌs’ eǆpeƌieŶĐe. 
 

[List for recommended spares to be furnished by bidder) 

RO 

 

 

 

TOTAL PRICE (Rs) 

 

RO= Rate Only                    NA= Not Applicable 

 

NOTES:- 

a)  The above items shall be quoted as per tender specification PEMC-05277_Rev00 & all its enclosures. 

Responsibility of ensuring correctness & completeness of scope of supply as per specification requirement 

solely lies with bidder. 

 

b)  Bidder to quote separately, in an identical format, 2 years operational spares with recommended quantity 

and unit rate. However ordering of the same shall be at the sole discretion of BHEL. 

 

c)  Bidder to fill up the above prices manually put his seal & signature and submits the same for price bid 

opening. 

 

d)  Evaluation of L1 vendor shall be based on sum of total price of Sl No.1, 2 , 3 & 4. 

 

e) For the purpose of tender evaluation, a total of 15 man days to be covered in 2 visits have been considered. 

However, either or both of the number of man days or no of visits may change on either side based on the 

actual site requirement. 
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STANDARD TECHNICAL PURCHASE SPECIFICATION 

 

 

 

FOR ON-LINE TUBE CLEANING SYSTEM (OLTCS) 
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01.00.00 GENERAL 
 

01.01.00  This speĐifiĐatioŶ Đoǀeƌs the desigŶ, peƌfoƌŵaŶĐe aŶd opeƌatioŶal 
ƌeƋuiƌeŵeŶts, ĐoŶfiguƌatioŶ aŶd ĐoŶstƌuĐtional features, manufacture, 

assembly, inspection and testing at the ŵaŶufaĐtuƌeƌ͚s aŶd/oƌ his suď-

ĐoŶtƌaĐtoƌ’s ǁoƌks aŶd paiŶtiŶg for delivery of condenser on-line Tube 

cleaning system (sponge rubber balls type) complete with all accessories 

as speĐified heƌeinafter and Supervision of Erection, commissioning of the 

OLTCS. 

 

02.00.0 CODES AND STANDARDS  
 

02.01.00  The design, materials, manufacture, inspection and testing of the 

condenser on line tube cleaning system complete with all accessories, 

shall comply with the requirements of the latest versions of the following 

appropriate and standards. 

 

02.02.00 I“/B“/DIN/U“ “taŶdaƌds ƌegaƌdiŶg pƌessuƌe ǀessels, puŵps, pipiŶg, flaŶges 
and others as necessary. 

 

02.03.00 I“/B“/DIN/A“TM “taŶdaƌds foƌ ŵateƌials speĐifiĐatioŶ aŶd testiŶg 

procedures. 

 

02.04.00 IS/BS/DIN/AWWA Standards for valves and their testing. 

 

02.05.00 ASME PTC 12.2/HEI Standard for evaluation of the condenser 

performance. 

 

02.06.00 In case of any conflict between the above codes/standards and this               

speĐifiĐatioŶ, the latteƌ shall pƌeǀail aŶd Đase of aŶǇ fuƌtheƌ ĐoŶfliĐt iŶ the 
matter, the interpretation of the specification by the purchaser shall be 

fiŶal aŶd ďiŶdiŶg. 
 

03.00.00 DESIGN AND CONSTRUCTION 
 

03.01.00  General Requirements 

 

03.01.01  Unless otherwise necessary, manufacturer's standard and proven models 

of the tube cleaning system shall be supplied. 

 

03.0l.02   The tube cleaning system shall be capable of safe, continuous and trouble-

free operation for removal of fouling and scaling materials from condenser 

tubes. Vibration, noise, mechanical stresses shall be kept within allowable 
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liŵits speĐified ďǇ ƌeleǀaŶt Đodes/staŶdaƌds. IŶ desigŶ, due atteŶtioŶ shall 
be given to ease of maintenance, repair and cleaning. 

 

03.01.03  Suitable corrosion allowance shall be provided wherever necessary. 

 

03.01.04  The tube cleaning system shall consist of ball separator at each condenser 

outlet, recirculating pump, ball collector, differential pressure measuring 

system for ball separator, ball monitoring system cleaning balls, piping, 

valves, distributors, injection nozzles, instrumentation, control panel, 

interconnecting cables and others as necessary.  

 

03.02.00  Performance Requirements 

 

 The tube cleaning system with all accessories shall be designed and 

guaranteed to meet the following requirements. 

 

03.02.01  The tube cleaning system shall perform satisfactorily under the flow and 

pƌessuƌe dƌop ĐoŶditioŶs ;iŶ the ĐoŶdeŶseƌͿ speĐified iŶ Data—sheet—A 

and shall be capable of removing the various forms of fouling and scaling 

from condenser tubes.  

 

03.02.02  The ball separator at the condenser outlet, shall be designed such that the 

 pressure drop across the ball separator under clean conditions shall not be 

more thaŶ that speĐified iŶ Data sheet-A. The performance of the ball 

separator shall be continuous with minimum number of backwashing 

operations  

 

03.02.03 The power consumption by ball recirculation pump during various 

operations shall be minimum possible. 

 

03.02.04 The quantity of cleaning ball worn out and/or lost, shall be minimum 

possible.  

 

03.03.00 Operational Requirements 

 

 The tube cleaning system and other accessories shall be designed for the 

following operation modes. 

 

03.03.01 Complete automatic start-up of tube cleaning system initiated by pressing 

the push button (manual command). 

 

03.03.02 Complete automatic shut-down of tube cleaning system with ball 

collection, effected by the following. 
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 Push button (manual command). 

 Ball monitoring system (when the number of oversized) balls falls below a 

set-value. 

 

03.03.03   Complete automatic backwashing of ball separator with ball collection, 

effected by the following. 

 

 -  Differential pressure measuring system at a predetermined difference 

across the ball strainer/screen. 

 -  Push button 

 

03.03.04  Complete automatic emergency backwashing of ball separator with alarm 

indication, effected by differential pressure measuring system.      

 

03.03.05 Complete automatic flushing of differential pressure measuring system 

when the tapering are blocked with debris. 

 

03.03.06  Manual operation for start-up, Shut-down with ball collect, backwashing 

of ball separator, flushing of differential pressure measuring system, etc. 

in case of failure of control system.  

 

03.04.00  Ball Separator 

 

03.04.01  Ball separator body should be of rigid construction and shall be designed 

and manufactured as per the applicable codes for pressure vessels. It shall 

house the ball separating screen/strainer and shall have flanged inlet, 

outlet, ball extraction openings and pressure measuring tapings etc. 

 

03.04.02 The ball separator shall be provided with manhole with bolted cover. 

 

03.04.03 It is specified in Data Sheet-A, ball separator body shall be lined with 

suitable resilient material. 

 

03.04.04  The ball separating screen/strainer shall be designed for the maximum 

differential pressure across the separator and shall be securely mounted 

in the body. Screen/strainer shaft shall be sized adequately considering 

the overloading of screen/strainer due to debris accumulation. 

 

03.04.05  Suitable arrangement shall be made to prevent lodging of the debris at 

the entrance of ball extraction piping. 

 

03.04 06  The ball separating strainers/screens shall have electric actuators for 

swiveling to allow for their backwashing. Also suitable hand wheels shall 

be provided to enable manual swiveling of strainers/ screens. 
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03.05.00  Ball Recirculating Pump. 

 

03.05.01  The ball recirculating pump shall be horizontal centrifugal type. The casing 

shall be designed to withstand 1.5 times the shut-off pressure or twice the 

operating pressure, whichever is higher. 

 

03.05.02  The impeller shall be non-clog type and shall be contoured suitably to 

avoid damage to the cleaning balls. The impeller shall be secured suitably 

to the shaft and shall be retained against circumferential movement by 

keys, pins or lock rings. 

 

03.05.03  Replaceable type wearing rings shall be provided to prevent damage to 

the casing and impeller. 

 

03.05.04   Shaft size selected shall take into consideration the critical speed which 

shall be away from the operating speed as recommended in applicable 

codes/standards. Renewable type fiŶe fiŶished shaft sleeǀes shall ďe 
provided at the stuffing boxes. Shaft sleeves shall be integral with water 

thrower plates at the end and the length must extend beyond the outer 

faces of gland packing so as to distinguish between shaft and the shaft 

sleeve and that past the seals/glands. 

 

03.05.05  Bearings of adequate design shall be provided for taking the entire   pump 

load arising from all probable condition of continuous operation through 

its range of operation. The bearings shall be designed on the basis of 

20,000 working hours (minimum) for the load corresponding to the duty 

point. Proper lubricating arrangement for the bearings shall be provided. 

The design shall be such that the bearing lubricating element does not 

contaminate the liquid being pumped. Bearings shall be easily accessible 

without disturbing the pump assembly. 

 

03.05.06  Stuffing box of suitable design to permit replacement of packing without 

removing any part other than the gland shall be provided. The stuffing 

boxes shall be sealed/cooled by the fluid being pumped.  

 

03.05.07  Pumps shall be of self-lubricated, self-sealed and self-cooled type with oil 

replenishment once in three months. All pipework, flier etc., for sealing 

cooling and lubricating purpose shall be supplied and no external cooling/ 

lubricating/ sealing water will be supplied. Pump capacity shall take into 

account the cooling/ lubricating/ sealing water requirement. 

 

03.05.08  All rotating components shall be statically and dynamically balanced. 
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03.05.09  The pump shall be designed such that pump impellers and other 

accessories of the pump are not damaged due to flow reversal. 

 

03.05.10  The pump shall be capable of developing the required total head of rated 

capacity for continuous operation. Also the pumps shall be capable of 

being operated to give satisfactory performance at any point on the head 

vs. flow characteristic curve over a range of 40% of rated flow to 120-

130% of rated flow. 

 

03.05.11 The pump shall preferably be non-overloading type. The total head vs. 

capacity curve shall be continuously rising from the maximum flow point 

towards shut-off without any zone of instability 

 

03.05.12  The pump shall run smoothly without undue noise and vibration. Peak to 

peak vibration limits and noise level shall be within the acceptable values 

of applicable codes/standards. 

 

03.05.13 The pump and motor shafts shall be connected through a pin and rubber 

bush flexible type of couplings. Suitable coupling guards shall be provided 

for the couplings 

 

03.05.14  The pump shall be capable of being started with discharge valve fully 

opened. Motor rating shall be adequate for this condition. The output KW 

rating of the pump drive motor shall not be less than the larger of the 

following. 

 

 Maximum power input to the pump over the entire range from  maximum 

flow to shut-off condition. 125% of power input to the pump at duty point 

corresponding to 103% of    the rated speed. 

 

03.05.15  The pump and drive motor set shall be capable of continuously delivering 

the rated output for the voltage variation of ±10% and frequency variation 

of ±5% occurring separately or combined voltage and frequency variation 

of 10% 

 

03.06.00  Ball collector 

 

03.06.01  The body of the ball collector shall be designed to withstand 2.0 times the 

operating pressure, on 1.5 times the recirculating pump shut-off pressure 

whichever is higher The ball collector shall be designed and manufactured 

as per the application. 

 

03.06.02  Ball collector shall be provided with an inspection window/ sight glass for 

visual inspection of the cleaning balls. 
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03.06.03  Ball collector shall be provided with suitable ports with covers for ball 

feeding and removal. 

 

03.06.04  The ball collector shall be provided with vent and drain connections with 

isolating valves. 

 

03.06.05  If speĐified iŶ Data sheet-A, ball collector body shall be lined with suitable 

resilient material. 

 

03.07.00 Differential pressure Measuring System 

 

03.07.01 The ball separator shall be provided with a measuring system for 

differential pressure across the ball separating strainer/screen, to check 

debris accumulation and to initiate ball catching and backwashing 

operations. This shall consists of a differential pressure gauge for manual 

observation with adequate number of tapings with isolating valves. 

 

O3.07.02 The contacts for differential pressure switch/ transmitter and for 

differential pressure gauge shall be independent so that in the event of 

failure of one, the other is available. 

 

 

03.08.00 Ball Monitoring system 

 

O3.08.01 Ball monitoring system shall be provided for continuous monitoring the 

quantity and size of the cleaning balls in circulation. The monitoring 

system shall perform the following function: 

  

 a) Continuously counting the balls in circulation and giving an alarm calling 

for investigation of ball losses, when the number of circulating balls falls 

below a set value. 

 

03.08.02  The Monitoring system shall be of proven and reliable design and shall he 

complete with necessary transducers, amplifiers, transmission lines, 

power cables and electronic processor etc. 

 

03.08.03 The electronic processor of the ball monitoring system shall be housed in 

the control panel and shall consist the following Indicators for:- 

    - required basic ball charge. 

    - recirculating ball quality. 

 

03.09.00  Cleaning Balls  
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03.09.01  The sponge rubber cleaning balls shall be slightly oversized to the internal 

diameter of condenser tubes and should be able to remove all fouling and 

scaling deposits in the condenser tubes. 

 

03.09.02 The speĐifiĐ gƌaǀitǇ of the ĐleaŶiŶg ďalls shall ďe suĐh that good 
distribution of balls across the tube sheet and cleaning of all tubes are 

ensured.  

 

03.09.03  The composition of the cleaning balls shall be based on natural rubber and 

shall be suitable for temperatures up to 65°C. Hardness of the cleaning 

balls shall be compatible to tube material and corrosion/fouling behavior. 

If cleaning balls consist of abrasive coated balls, the abrasive material shall 

also be compatible for use with the tube material. 

 

03.09.04  Calculations and basis for selection of cleaning balls circulation quantity, 

type, size, hardness, cleaning frequency etc., shall be furnished along with 

the bid. 

 

03.10.00  Piping, Valves, Distributors and Injection Nozzles 

 

03.10.01  IntercoŶŶeĐtiŶg pipiŶg, ǀalǀes, iŶjeĐtioŶ Ŷozzles aŶd otheƌ fittiŶgs shall ďe 
designed to withstand 2 times the operating pressure or 1.5 times the 

pump shut-off pressure whichever is higher. 

 

03.10.02  Inter-connecting piping shall be sized and routed optimally. 

 

03.10.03  NeĐessaƌǇ isolatioŶ ǀalǀes, ǀeŶt aŶd dƌaiŶ ǀalǀes foƌ ǀaƌious eƋuipŵeŶt’s 
shall be provided. Valves shall conform to appropriate standards. Valves 

provided in ball transport piping shall be ball type. 

 

03.10.04  Adequate number of ball injection nozzles shall be provided for proper 

distribution of cleaning balls in condenser inlet. Ball injection nozzles shall 

be flanged type and shall have two sets of flanges, one for connecting to 

the ball transport pipe and other for connecting to the repairs or checking 

Distributors with sight glass shall be provided wherever ball transport 

piping branching out or joining together for proper guidance of cleaning 

balls.  

 

03.11.00  Actuators 

 

 Tube Cleaning System shall be provided with actuators wherever 

necessary for various automatic operations. The actuators shall be electric 

motor operated and shall meet the requirements of the enclosed 

speĐifiĐatioŶ. The aĐtuatoƌs shall ďe pƌoǀided ǁith auǆiliaƌǇ haŶd ǁheel 
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for manual operation in the event of control system failure. 

 

03.12.00  Electric Motors 

 

 The drive motors for recirculating pump shall conform to the 

ƌeƋuiƌeŵeŶts of the eŶĐlosed speĐifiĐatioŶ. 
 

 03.13.00  Instrumentation and Control 

 

03.13.01  Complete instrumentation and control system for automatic operation of 

tube cleaning system, protection, interlocking, indication /annunciation of 

differential pressure and other malfunctions etc. shall be provided. This 

shall consist of ' adequate operational hardware, local control panel and 

interconnecting control and power cabling between the control panel and 

various equipments in the tube system. 

 

03.13.02  Control panel shall house all necessary instruments, 

indicating/annunciation lamps, alarms, differential pressure indicators, 

timer, function selection switches, ball monitoring system processor, 

relays, protection and interlocking system, start/stop push button etc. 

shall be complete with internal wiring. The control panel shall meet the 

requirements of the enclosed specification. 

 

03.13.03  Pressure gauges shall be provided at recirculating pump suction and 

discharge. All instrumentation shall be of reputed make and shall meet the 

requirements of the enclosed speĐifiĐatioŶs.  
 

03.14.00  Other Accessories  

 

03.14.01  CouŶteƌ flaŶges, flat faĐed slip oŶ tǇpe, Đoŵplete ǁith gaskets, ďolts aŶd 
nuts etc. shall be supplied for ball separator inlet, outlet connections and 

all other terminal points. Fabrication, dimensions and drilling of the 

flaŶges shall ĐoŶfoƌŵ to the Đodes/staŶdaƌds speĐified iŶ Data “heet-A. 

 

03.14.02  Ball recirculating pump, ball collector with interconnecting piping and 

ǀalǀes, shall ďe ŵouŶted oŶ a fƌaŵe. Foƌ fiǆiŶg the fƌaŵe, ŶeĐessaƌǇ 
foundation plates, bolts, nuts etc.-shall be provided.  

 

03.14.03  Suitable lifting arrangements shall be provided for various equipment of 

the tube cleaning system, for handling during erection and maintenance.  

 

03.15.00   Material of Construction 

 

 Materials of various equipment in the tube cleaning system shall be 



 
  

R
ev

 N
o
. 

B
 

F
o

rm
 N

o
. 

  

BHARAT HEAVY ELECTRICALS LIMITED 

RC PURAM, HYDERABAD - 32 

PROJECT ENGINEERING & SYSTEMS DIVISION 

 

PY 51142 

Rev No. 00 

Page 10 of 34 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

R
ef

. 
D

o
c 

 

 

HYDERABAD 

corrosion resistant and consistent with the fluid handled. However, 

ŵateƌial speĐifiĐatioŶ foƌ ǀaƌious ĐoŵpoŶeŶts shall ďe eƋual to oƌ supeƌioƌ 
to those speĐified iŶ Data “heet-A  

 

04.00.00  PAINTING 
 

04.01.00  The surface preparation of the various equipment/ components of the 

tube cleaning system shall be done as per the standard mentioned in Data 

Sheet-A and shall include the following. 

 

  Removal of oil, grease, dirt and swarf etc. 

 Removal of rust and scale etc. 

 Shot blasting. 

 

04.02.00   All internal surfaces of the various equipment components of the tube 

cleaning system, which are subjected to immersion of water spray and 

which are not made of stainless steel or other corrosion resistant 

materials after surface preparation, shall be coated with four coats 

(minimum 500 microns thick) of epoxy paint of approved make and 

ƋualitǇ, oǀeƌ a Đoat of ziŶĐ Đhƌoŵite pƌiŵeƌ, uŶless otheƌǁise speĐified iŶ 
Data Sheet — A.  

 

04.03.00  The external surfaces of the various equipment/ components of the tube 

cleaning system after surface preparation, shall be coated with two coats 

(minimum 250 microns thick) of synthetic enamel paint of approved make 

and quality, over two coats of red oxide primer, uŶless otheƌǁise speĐified 
in Data Sheet-A. 

 

05.00.00 SHOP INSPECTION AND TESTS  
 

05.01.00 General  

 

05.01.01  Manufacturer shall conduct all tests and stage inspections as per the 

approved quality plan to ensure that the various equipment and other 

accessories of the tube cleaning system shall conform to the requirements 

of this speĐifiĐatioŶ aŶd of the applicable codes/standards. 

 

05.01.02  All materials used for manufacture/fabrication of the various equipment 

of the on line tube cleaning system shall be of tested quality. Relevant test 

ĐeƌtifiĐates foƌ ĐheŵiĐal aŶalǇsis, ŵeĐhaŶiĐal tests aŶd heat tƌeatŵeŶt 
shall be made available before the final shop inspection. In case the 

ƌeleǀaŶt test ĐeƌtifiĐates aƌe Ŷot aǀailaďle, the ŵaŶufaĐtuƌe shall aƌƌaŶge 
to carry out the necessary tests as per the approved quality plan and 

applicable codes at his cost for which samples shall ďe ideŶtified ďǇ BHEL͚s 



 
  

R
ev

 N
o
. 

B
 

F
o

rm
 N

o
. 

  

BHARAT HEAVY ELECTRICALS LIMITED 

RC PURAM, HYDERABAD - 32 

PROJECT ENGINEERING & SYSTEMS DIVISION 

 

PY 51142 

Rev No. 00 

Page 11 of 34 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

R
ef

. 
D

o
c 

 

 

HYDERABAD 

representative.  

 

05.01.03  All shop tests shall be conducted in the presence of BHEL/ Customer 

ƌepƌeseŶtatiǀe aŶd test ĐeƌtifiĐates/ reports for the same shall be 

furnished to BHEL for approval. 

 

05.01.04  Qualification of welding procedures and welders shall he as per ASME B & 

PV code, Section-IX/ applicable codes.  

 

05.02.00  Ball Separator 

  

05.02.01  Chemical analysis, mechanical tests shall be carried out on materials used 

for body, strainer/ screen, strainer/ screen shaft and other parts as per the 

appliĐaďle ŵateƌial speĐifiĐatioŶ staŶdaƌds. 
 

05.02.02  All butt welded joints shall be subjected to radiographic/ ultrasonic testing 

as per applicable codes. However, all welded joints shall be subjected to 

100% magnetic particle/ penetrant testing to ensure freedom from 

defects.  

 

  05.02.03 Strainers/ screen shaft shall be subjected to ultrasonic test as per ASTM-

A388 for subsurface defect with acceptance norm as per ASME B & PV 

code Section VIII Division 1. 

 

05.03.00  Ball Recirculating Pump 

  

05.03.01  Chemical analysis, mechanical tests shall be carried out on material used 

for casing, impeller, shaft sleeve, wear rings etc. as per the applicable 

material specification standards. 

 

05.03.02  The casting used for pump casing and impeller shall be sound, clean and 

free from porosity, blow holes, hard sports, cold shuts, distortion and 

other harmful defects. All accessible surface of the impeller shall be 

subjected to penetrant test as per ASTM-E165 for surface defects with 

acceptance norms as per ASTM B&PV code, section VIII Division 1. No 

welding or repairs shall be carried out without prior permission of BHEL. 

 

05.03.03  Pump shaft and sleeve shall be subjected to ultrasonic test as per ASTM-

E165 for surface defects. 

 

05.03.04  Wear rings shall be subjected to penetrate test as per ASTM-E165. 

 

05.03.05  Pump impeller and rotor assembly shall be statically and dynamically 

balanced as per ISO-1940.  
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05.04.00  Ball Collector 

 

05.04.01  Chemical analysis, mechanical tests shall be carried out on material used 

for body and other accessories as per the applicable material specification 

standard. 

 

05.04.02  All but welded joints shall be subjected to radiographic/ultrasonic testing 

as per applicable codes. However, all welded joints shall be subjected to 

100% magnetic particle/penetrant testing to ensure from defects. 

 

05.04.00  PIPING, VALVES, DISTRIBUTORS AND INJECTION NOZZLES 

 

05.05.01  Chemical analysis, mechanical test shall be carried out for material used 

for piping, fittings, valves, distributors and injection nozzles. 

 

05.05.02  All welded joints of distributors & injection nozzles shall be subjected to 

penetrant test as per ASTM-E165 for surface defects with acceptance 

norms as per ASTM-B&PV code, section VIII. Division-1. 

 

05.05.03  Inspection and testing of valves including leakage test shall be carried out 

as per the requirements of applicable standards. Valve stem and ball shall 

be subjected to penetrant test as per ASTM-E165. 

 

05.05.04  All material for various nozzles, stubs, gaskets, nuts, bolts etc.; shall be of 

tested quality and correlating test certificates for chemical and mechanical 

properties shall furnished. 

 

05.06.00  Rubber Lining 

 

Rubber lining if required in Data Sheet-A, shall be subjected to surface 

crack test, 100% spark and hardness tests and shall be checked for layer 

thickness, defects etc. 

 

05.07.00 Flange 

 

05.07.01  Chemical and mechanical test certificates shall be furnished for flange 

materials. 

 

05.07.02   In case of fabricated flanges, all the welds shall be subjected to 100% 

radiography as per ASTM-B&PV code, section VIII. Division-1. 

 

05.07.03  In case of forged flanges, ultrasonic testing shall be carried out as per 

ASTM-A388. 
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05.07.04  If the thickness of the plate used for flanges is 40 mm or more, the same 

shall be checked ultrasonically as per ASTM-A435 to demonstrate the 

absence of lamination and lack of fusion etc. 

 

05.07.05  Flanges shall be checked for edge penetration, fit up and satisfactory 

working with matching parts. 

 

05.08.00  Dimensional Check 

 

 Dimensional checks for various equipment/components of the tube 

cleaning system shall be carried out as per assembly drawing approved by 

BHEL Alignment and fit up of movable parts shall be checked. 

 

05.09.00  Hydraulic Checks 

 

 Hydraulic test shall be conducted on various assemblies/ equipment/ 

components of the tube cleaning system at a pressure of 1.5 times the 

design pressure. The duration of the test shall be minimum 30 minutes. 

 

05.10.00  Leakage Test 

 

 Leakage test shall be conducted at the design pressure on all assemblies of 

the tube cleaning system to demonstrate that the assemblies are leak 

tight and no water seepage shall take place at various nozzles and valve 

connections. 

 

05.11.00 Performance Test on Recirculating Pump 

 

 Performance test on recirculating pump with drive motor shall be 

conducted as per HIS/BS-599/ASME PTC 8.0/TS5120. Performance curve 

i.e. discharge flow vs head, discharge flow vs power consumption and 

charge flow vs efficiency shall be plotted and acceptance norms shall be as 

per HIS/BS-599/ASME PTC 8.0. Vibration and noise shall be measured and 

acceptance norms shall be as per Hydraulic Institute (USA) standard. The 

procedure shall be mutually agreed before test. 

 

05.12.00  Functional Tests 

 

 Various assemblies/ equipments/ components of the tube cleaning system 

shall be subjected to functional tests and the following shall be checked. 

 

05.12.01  Smooth and free operation of all moving parts. 

05.12.02  Interlock and sequential operation. 
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05.12.03  Satisfactory operation of ball monitoring system. 

05.12.04   Satisfactory operation of actuators, torque switches, limit switches etc. 

05.12.05  Satisfactory ball sorting i.e. separating the undersized ball and collecting 

them in separate chamber or ball collector. 

  

06.00.00 TESTING AT SITE 
 

 After completion of installation at site, the tube cleaning system will be 

tested to check that the tube cleaning systems performance to meet the 

requirements of this specification. Rectification of all defects shall have to 

be done by the supplier at no extra costs to the owner/ purchaser. 

However, the owner/ purchaser reserves the right to reject the 

equipment/ parts not meeting the requirement if the deficiency still 

persists.  

 

07.00.00 PERFORMANCE GUARANTEE  
 

07.01.00  The tube cleaning system complete with all accessories shall be 

guaranteed to meet the performance requirement as given in Clause No. 

03.02.00 and Data Sheet-A and also for trouble-free operation after 

commissioning. 

 

07.02.00  The guaranteed performance figures shall be proved by supplier during 

performance testing. The performance testing of the complete tube 

cleaning system will be done at site after its installation at the following 

three stages.  

 

a)   After commissioning the turbine. 

b) After six months the initial test.  

c)  After twelve months from the initial test. 

 

 The result from the initial test will be reviewed and the accepted results 

shall form the basis for subsequent tests after six months and twelve 

months from the initial test. If the result of these tests show the non-

performance shall rectify or replace the equipments/ parts of the tube 

cleaning system to meet the guaranteed value, the supplier tube cleaning 

system as required to enable it to meet the guarantees.  

 

07.03.00  Necessary performance evaluation/ calculation procedures and 

performance curve/ figures shall be furnished along with the bid. 

 

07.04.00  If the guarantees specified are not achieved by the supplier, the 

owner/purchaser may, at his discretion, reject or accept the tube cleaning 

system after assessing the liquidated damages listed in Data sheet-A 
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against the supplier and such amounts shall be deducted from the 

contract price. 

 

08.00.00 QUALITY ASSURANCE and QUALITY PLAN 
 

08.01.00  The tube cleaning system and other accessories to be supplied, shall have 

assured quality and workmanship. 

 

08.02.00  The bidder shall furnish his own quality plan based on materials, 

equipments of the tube cleaning system being offered for approval by 

BHEL. 

 

09.00.00 NAME PLATE AND TAG NUMBERS 
 

09.01.00  Ball separator, recirculating pump. Ball collector shall be provided with a 

permanently attached brass or stainless steel plate indicating the 

following details: 

 

a)  Design and maximum flow rates. 

b)    Design and test pressure. 

c)    Design temperature 

d)    Empty and operating weights. 

 

09.02.00 Each valve in the tube clean system shall be provided with a name plate 

indicating the following: 

a)   Service 

b)   Design and test procedures 

                            c)    Maximum flow and flow direction 

d)    Size 

e)    Purchasers Tag Numbers 

 Tag number will be indicated on the drawing submitted for approval 

during contract stage. 

 

09.03.00 Each motor shall be provided with a name plate indicating the following 

details: 

a)  Supply conditions. 

b)   KW Rating. 

c)   Make 

 

10.00.00 DRAWINGS, DATA & INFORMATION TO BE SUBMITTED WITH 

THE BID 
 

 The bidder shall furnish the Following, drawings, data and information 
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along with the bid without which the offer will be deemed incomplete.  

 

10.01.00 Data Sheets —B with all particulars/ data dulǇ filled iŶ (DATA SHEET—B). 

 

10.02.00 General arrangement/ installation drawing of ball separator, ball 

recirculating unit, control panel each complete with all accessories, 

incorporating the principal dimensions and weights of equipment offered, 

size  and location of various nozzle connections, supporting arrangement 

(wherever applicable)and scope of supply etc. 

  

10.03.00 Cross-section/ detailed drawing of ball separator, recirculating   pump, ball 

collector, differential pressure measuring system, ball monitoring system 

distributors, injection nozzles, actuators, motors, control panel etc.; 

indicating bill of quantities and materials of construction. 

 

10.04.00 Flow and control logic diagrams for various operations of tube cleaning 

systems. 

 

10.05.00  Performance evaluation/ circulation procedures and performance 

curves/figures. 

 

10.06.00 Schedule of valves indicating type, rate, size, pressure and temperature 

ratings, materials etc. 

 

10.07.00  Schedule of instruments indicating type, make, material of construction, 

range and accuracy etc. 

 

10.08.00  “Đhedule of pipiŶg aŶd fittiŶg iŶdiĐatiŶg size, ŵateƌials, ŵaǆiŵuŵ ǁoƌkiŶg 
pressure and temperatures etc. 

 

10.09.00  Control panel layout and list of instruments provided on control panel.  

 

10.10.00 List of annunciations, protections and   interlock provided. 

 

10.11.00  Write—up on operation, control monitoring, interlock and protection of 

tube cleaning system. 

 

10.12.00  Manufacturer's descriptive and illustrative literature of the equipments 

being offered. 

 

10.13.00  A detailed experience list about the successful installations of similar 

equipments/components of the tube cleaning system for similar 

application. 
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10.14.00  A comprehensive write—up on the testing facilities, tests to be conducted 

for various equipments/components of the tube cleaning system, 

inspection method and QA system adopted by the manufacturer.  

 

10.15.00  Quality plan for the tube cleaning system offered. 

 

10.16.00  Calculations and basis for selection of cleaning balls, circulation quality, 

type, size, hardness, cleaning, frequency etc. 

 

10.19.00  Ball recirculating pump performance characteristic curves. 

 

10.20.00 Operation and Maintenance recommended spares / Mandatory Spares List. 

 

NOTE: Apart from above, no other drawing/ document/ data sheet etc. shall be 

submitted along with the offer. If any drawing/ document etc. is submitted with 

the offer, same shall be considered as for 'Reference' purpose only and shall not 

be reviewed/ commented upon and any deviation, exclusion to scope, etc. taken 

in documents but not highlighted in the deviation schedule shall not be taken 

cognizance of. 

 

 

11.00.00 PREPARATION FOR DELIVERY 
 

11.01.00  PRESERVATION  

 

 Preservation shall be accomplished in accordance with acceptable 

commercial practices unless otherwise indicated on the purchase order or 

quotation request. 

 

11.02.00 PACKING 

 

 Packing shall be accomplished in accordance with acceptable commercial 

practices unless otherwise indicated on the purchase order or quotation 

request. 

 

 The supplier shall make--shipment the minimum number of shipping 

containers consistent with the requirements of safe transit, available 

ŵodes of tƌaŶspoƌtatioŶ aŶd ƌoutiŶg. It shall ďe the supplieƌ’s 
responsibility to determine that packing as done is adequate to assure 

that all equipment shall arrive at destination in an undamaged condition 

and ready for the intended use. 

 

 When more than one shipping container is required, the supplier shall 

provide suitable container markings for recognition of parts of one unit as 
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per point list. Assembly instructions shall be included with each such 

shipment Sea-worthy packing shall be done for supplies from outside India 

and to, projects overseas. 

 

 

11.03.00 MARKING 

 

 All shipping containers shall be identified with BHEL Purchase-Order 

Number, Drawing Number, Item & Part Number as per part-list-and the 

Supplier Packing list and shipping Numbers. Each Shipping, container, shall 

contain two packing lists, listing all of the particular container with one 

copy attached in a secure manner to the outside. Each part will be 

identified and keyed to packing list.    

 

11.04.00 SHIPMENT 

 

  Foƌ speĐifiĐ shippiŶg iŶstƌuĐtioŶs, see PuƌĐhase Oƌdeƌ. Appƌoǀal to ship if 

applicable must be obtained from the applicable Purchasing. Unit. If 

shipment becomes short, the puƌĐhaseƌ’s approval of all shortage items 

must be obtained  prior to shipment. At time of shipment, two copies of 

͚the paĐkiŶg list aŶd shortage list, with promised shipping data if 

applicable, must be couriered to  the Purchasing Unit as noted on the 

Purchase Order.  

 

  

 

VENDOR DOCUMENTATION                                                                                                              

Vendor shall confirm in their bid for compliance in all respect for the submission of 

documents as follows- 

 

    

 

 

 Sl. 

No. 

 

 

 

Document Name / 

Type  

 

 

To Contain 

     Required  

      With  Offer 

 

Required  

After P.O 

Compliances from 

Vendor  & 

No. of Sets Reqd.   

No. of Sets 

Required – 

Engg. & 

Approval/Revi

ew  Activities. 

No. of Sets 

Required- 

For Site & 

Customer 

Submission 

1 (a) Drgs, , Data 

Sheets , Catalogues. 

BOM etc. 

(b) PIDs , SLDs, Block-

Schematics etc. ( 

wherever applicable ) 

Adequate Information 

& essential for proper 

Technical Evaluation of 

the Offers.  

Other Information to 

be furnished as defined 

in the applicable Tech 

2 

(Addl. Copies Required 

-wherever Offer Docs. 

are subject to Review 

by Customer. See Spec. 

Requirement) 

_ _ 
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 Sl. 

No. 

 

 

 

Document Name / 

Type  

 

 

To Contain 

     Required  

      With  Offer 

 

Required  

After P.O 

Compliances from 

Vendor  & 

No. of Sets Reqd.   

No. of Sets 

Required – 

Engg. & 

Approval/Revi

ew  Activities. 

No. of Sets 

Required- 

For Site & 

Customer 

Submission 

Specs. 

3  Deviations if any  To be clearly listed, 

furnishing reasons for 

non-compliance 

2 

( See also Sl-1 above ) 

_ _ 

4 Master Document 

List (MDL)- 

 

a) List of all Documents 

& Drgs., Spares Items 

etc. which are 

applicable for the 

Project. They shall be 

group wise enlisted in 

MDL Doc.   

 

- 3 16 

8 SPARES for Erection / 

Commissioning  

1) a) Informative List 

required with 

Technical & 

Commercial bids. 

2) a.1) To consider as Part 

of main scope of 

Supply. 

3) b)Such Spares List is 

subject to Review 

during Detail Engg.  

Vendor to Confirm 

Supply in their Offer. 

6 16 

9 ͞OpeƌatioŶ aŶd 
Maintenance  

“paƌes͟ 

 / ͞MaŶdatoƌǇ 
“paƌes͟ List 

a)Recommended  List 

by Vendor 

 

b) List with Other Data 

– if Specified in Tech. 

Spec. 

1) To Enclose with 

Offer. 

2)To indicate price for 

the listed items in 

commercial offer & 

with extended validity 

6 16 

10 VeŶdoƌ’s ͞Bill of 
Mateƌial͟ DoĐ.  
 

 - 6 16 

11 Quality Assurance 

Plan (QAP ) & Factory 

Testing Procedure 

Documents 

1) Approval from BHEL 

required. 

  

2) Submission along 

with the Engg. Docs. 

A) Submission -if 

already standardized 

with BHEL / Draft 

proposal  & it  may be 

finalized  after Review. 

B) Submission 

compliance from 

Vendor required 

6 4 

 

 

 

 

 

12 FQAP (Field Quality 

Assurance Plan) & 

1) Approval from 

BHELsite  required  

            

same as  for Sl-11 

6 4 
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 Sl. 

No. 

 

 

 

Document Name / 

Type  

 

 

To Contain 

     Required  

      With  Offer 

 

Required  

After P.O 

Compliances from 

Vendor  & 

No. of Sets Reqd.   

No. of Sets 

Required – 

Engg. & 

Approval/Revi

ew  Activities. 

No. of Sets 

Required- 

For Site & 

Customer 

Submission 

Site Erection, Testing 

& Commissioning 

Procedure 

documents 

2) Submission along 

with the Engg. Docs.  

above 

13 Erection Documents 

& Drawings:-  

1) To contain final MDL, 

BOM, Handling & 

Storage Instructions 

Doc., Initial-Fill &  

Consumables  Items 

list, Erection & 

Commissioning Spares 

List , Operation & 

Maintenance  spares 

list   /   Mandatory 

Spares List etc. 

2)  Submission 

minimum 6 –   weeks  

before eqpt. schedule 

dispatch. 

3)  The drgs. shall be 

kept in plastic pouches 

and neatly arranged, 

submitted in an 

aesthetic, appropriate 

& durable folder(s). 

Documents filed 

appropriately in Folder 

in – seriatim of  MDL. 

- - 16 
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 Sl. 

No. 

 

 

 

Document Name / 

Type  

 

 

To Contain 

     Required  

      With  Offer 

 

Required  

After P.O 

Compliances from 

Vendor  & 

No. of Sets Reqd.   

No. of Sets 

Required – 

Engg. & 

Approval/Revi

ew  Activities. 

No. of Sets 

Required- 

For Site & 

Customer 

Submission 

14 

  

  

  

  

  

  

  

  

  

  

  

  

O&M Manual 

Document Folder(s) 

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               

                                   

                                      

                                               

   

1) Submission  1-month 

before schedule eqpt. 

dispatch ( Draft copy 

shall be submitted 

beforehand for review 

by BHEL ) 

2) The manual shall be 

submitted in an 

aesthetic, appropriate 

& durable folder(s). 

Each vol. shall be 

marked with its Vol. 

No. 

3)This  Manual shall 

include primarily 

following information: 

-  

i) Operational & safety 

instructions. 

ii) Environmental Safety 

instructions & 

indicating compliances 

of the Regulations in-

force.  

iii) Guidelines 

incorporating 

requirements for 

Operation of the 

Equipment in 

Hazardous 

Environment- wherever 

applicable. 

iv) Master document  

List (MDL) doc. 

v) Bill of material 

(BOM) doc. 

vi) Erection 

Instructions. 

vii) Sub-vendor O&M 

Manuals 

- Adv. Copy 

( 2 sets )- for 

review by BHEL  

Final Copies 

–(16 sets) 
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 Sl. 

No. 

 

 

 

Document Name / 

Type  

 

 

To Contain 

     Required  

      With  Offer 

 

Required  

After P.O 

Compliances from 

Vendor  & 

No. of Sets Reqd.   

No. of Sets 

Required – 

Engg. & 

Approval/Revi

ew  Activities. 

No. of Sets 

Required- 

For Site & 

Customer 

Submission 

vii) Operational & 

ns for all Systems / Items 

ations and sketches etc., 

 included- (and applicable 

rein ), overhaul schedules 

viii) Lubrication 

Schedule 

viii) Initial-Fill Items List 

ixͿ Appƌoǀed  QAP’s 
Shop Tests & 

Calibration Reports.  

x) Approved FQAP - 

along with related docs. 

,  with  site testing & 

commissioning 

Protocols etc. 

   

15 ͞As –Built͟  DƌaǁiŶgs 
& Documents 

 Submission within 

three weeks -after 

commissioning  at site 

- - 16 

16 Compact Disc (CD)  1) MDL,   All drawings, 

Documents, Data 

sheets – as Listed in 

Approved MDL Doc. , 

all applicable 

Catalogues (Scanned), 

BOM & all items 

covered in the O&M 

MaŶuals & the ͞As-

ďuilt͟ Dƌgs. 
2) To submit along with 

the suďŵissioŶ of ͞As-

built" drgs. & docs. 

- - 3 
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DATA SHEET- A 
 

CoŶdeŶser "ON LiŶe Tube CleaŶiŶg Systeŵ”. 
  

 

Sl.No 

 

Description 
Unit Performance/ Data 

 

1 

 

GENERAL 
  

1.1 
NOs. of tube cleaning systems 

sets required  for station 
NOS.  

1.2 
 

Liquid handled 
  

1.3 Size of  COLTCS NB/Inches  

2.0 DESIGN 
 

 
 

2.1 
Operating pressure at Condenser inlet 

flange 
Kg/cm2  

2.2 Design Pressure for ball separator Kg/cm2  

2.3 Design Mechanical Temperature 
 

Deg. C 
 

2.4 Condenser Details   

 a)   Type of condenser   

 b)   No. of Condenser sections Nos.  

 
c)   No. of passes per condenser section 

(viz. condenser half) 
Nos.  

 d)   No. of tubes per condenser   

 e) Tube Dia.    OD x Thickness   

    •  Top two rows -   

    •  Remaining-   

 f) Length of tubes between ends.   mm  

 g) Tube material   

 

h) Pressure drop across condenser 

- At Normal flow 

(between Inlet and Outlet flanges of 

condenser) 

MWC  

2.5 
CW flow rate through each ball 

separator 
  

        -  Normal Cu.m/hr  

       -  Maximum Cu.m/hr  

2.6 
Design differential pressure for ball 

separator strainer/screen 
Kg/cm2(g)  

2.7 

Pressure drop across ball separator 

i.e. between inlet & outlet flanges in 

clean condition at normal flow. 

MWC  

2.8 

Pressure drop across  ball separator 

in chocked condition when strainer 

back washing starts 

MWC  
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2.9 
No. of balls required for OLTCS  per 

condenser  section 
Nos.  

3.0 CONNECTING PIPE DETAILS   

3.1 Condenser  inlet pipe   

 a) Material   

 b) OD X Thickness mm  

3.2 Condenser  outlet pipe   

 a) Material   

 b) OD X Thickness mmXmm  

4.0 
MATERIALS OF CONSTRUCTION 

 
  

4.1 BALL SEPARATOR   

 a) Body I housing   

 b) Screen I Strainer   

 c) Strainer shaft   

 
e) Internal Hardware including 

     nuts, bolts , etc. 
 

 

 f)   Site Glass provision   

4.2 BALL RECIRCULATING PUMP   

 a) Casing   

 b) Impeller   

 c) Shaft   

4.3 BALL COLLECTOR   

 a) Body I housing   

 b) Screen I Strainer   

    c) Strainer/ shaft   

    d)  Site glass provision   

4.4 
Differential pressure  measuring 

system 
  

4.5 Injection nozzle   

4.6 Valves   

 1) Check  Valves   

 a)  Body & Bonnet   

 
b)   Seating surface & 

      rings 
 

 

 c)   Disc for Check Valve   

 
d)   Hinge Pin for Check 

      Valve 
 

 

 
e)   Backseat for   check   

valve 
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 2)  BF Valves(65 NB & Above)   

 Body & Disc   

 Shaft   

 Seal   

 
       Sealing, Retaining         

segment & internals.  
  

 Bearings   

 Companion Flange   

 3)  Ball Valves   

 i) Body   

 ii) Ball   

 iii) Stem   

4.7 Piping   

   a) Up to 150 NB   

   a) 200 NB & Above   

5.0 
COUNTER  FLANGES for Ball 

Separator 
  

 a)   Flanges   

 b)   Fasteners   

 c)   Gaskets   

6.0 OTHER COUNTER  FLANGES   

6.1 MATERIALS   

 a) Flanges   

 b) Fastners   

 c) Gaskets   

7.0 
Material of Other components not 

specified above 
  

8.0 PAINTING   

8.1 INTERNAL  SURFACE   

 a) Surface preparation   

 b) Primer   

 c) Final paint   

8.2 EXTERNAL  SURFACE   

 a) Surface preparation   

 b) Primer   

 c) Intermediate coat   

 d) Final paint   

9.0 
Performance Guarantee  & Bid 

Evaluation 
 

 



 
  

R
ev

 N
o
. 

B
 

F
o

rm
 N

o
. 

  

BHARAT HEAVY ELECTRICALS LIMITED 

RC PURAM, HYDERABAD - 32 

PROJECT ENGINEERING & SYSTEMS DIVISION 

 

PY 51142 

Rev No. 00 

Page 26 of 34 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

R
ef

. 
D

o
c 

 

 

HYDERABAD 

9.1 
Performance Parameters to be 

Guaranteed 
 

 

 
·:·   Pressure drop in ball 

separator in clean 

condition 

 

 

 ·:·   Percentage recovery of 

balls 
 

 

 ·:·   Life of sponge Rubber Balls   

10.0 

The tube cleaning system shall be 

designed for following operation 

modes : 

 

 

 
a) Semi-Automatic start up 

initiated by push button.  
 

 

b)  Semi-Automatic shutdown with  

ball collection effected by 

      i.  Push button 

      ii.  Ball monitoring 

 

 

 

c) Semi- Automatic backwashing of 

ball separator with ball 

collection effected by : 

     a.  Push button 

     b.  Diff. Pressure measuring         

system 

 

 

 

d)  Semi-Automatic emergency  

backwashing of ball separator 

effected by diff. Pressure 

measuring  system 

 

 

 

f)   Provision for manual operation 

of complete tube cleaning system 

in case of control system failure. 

 

 

 

i)  Whether the ball monitoring 

system is designed to perform 

the following functions : 

 i. Continuously counting the balls in 

circulation and giving an alarm 

calling for investigation of ball 

losses when the number of balls 

falls below a set value 

     ii. Continuously measuring the size 

of the balls in circulation and 

initiating the shutdown of the 

tube cleaning system with alarm 

calling for replacement of balls 

when the no. of oversized balls 

falls below a set value 

 

 

 

j)   Whether the electronic 

     processor of the ball monitoring  

system is provided with the 

following: 

      i.   Indicators for recirculating  

ball quantity 

     ii. Indicators for oversized ball 

quantity     
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ANNEXURE – I 

KEY INFORMATION 

1.00.00  Name of the Bidding Company                         : 

 

2.00.00  Registered in (mention the name of the Country)  : 

 

3.00.00   Name, designation, telex & telephone  : 

               number and postal address of responsible 

   officer of Bidder to whom all 

               reference shall be made for expeditious coordination.                    

 

4.00.00   Name, designation, telex & telephone  : 

               number and postal address of 

  responsible officer of Indian Agent.         

 

ϱ.00.00  Biddeƌ’s pƌoposal Ŷuŵďeƌ                 : 

 

ϲ.00.00  Biddeƌ’s pƌoposal date                   : 

 

7.00.00  Validity of offer, counted from the   : 

              date of opening of bid                 

 

8.00.00 Guaranteed completion period, counted 

              from date of issuance of LOI/TOI        : 

 

9.00.00 Confirm that Scope of supply and services are  

            exactly  as per specification requirement.  :  Yes/No 

      

10.00.00 Confirm that Guarantees are as per Annexure-II :  Yes/No 

 

11.00.00 Confirm Technical compliance with specification   :             Yes/No     

 

12.00.00 Confirm that List of Recommended Spares has  :  Yes/No           

   been furnished as per Annexure-III 

                                                                                                                                                                                       

 13.00.00 Confirm that Special Tools & Tackles are as :  Yes/No           

    per Annexure-IV  

 

14.00.0 Confirm that deviations ,if  applicable, have  :     Yes/No            

   been furnished as per Annexure-V 

      

            SigŶature of Bidder’s 

            Authorized representative .with date....................................... 



 
  

R
ev

 N
o
. 

B
 

F
o

rm
 N

o
. 

  

BHARAT HEAVY ELECTRICALS LIMITED 

RC PURAM, HYDERABAD - 32 

PROJECT ENGINEERING & SYSTEMS DIVISION 

 

PY 51142 

Rev No. 00 

Page 28 of 34 

C
O

P
Y

R
IG

H
T

 A
N

D
 C

O
N

F
ID

E
N

T
IA

L
 

T
h

e 
in

fo
rm

at
io

n
 o

n
 t

h
is

 d
o

cu
m

en
t 

is
 t

h
e 

p
ro

p
er

ty
 o

f 
 B

H
A

R
A

T
 H

E
A

V
Y

 E
L

E
C

T
R

IC
A

L
S

 L
IM

IT
E

D
. 

It
 m

u
st

 n
o

t 
b

e 
u

se
d

 d
ir

ec
tl

y
 o

r 
in

d
ir

ec
tl

y
 i

n
 a

n
y
 w

ay
 d

et
ri

m
en

ta
l 

to
 t

h
e 

in
te

re
st

 o
f 

th
e 

co
m

p
an

y
. 

 

R
ef

. 
D

o
c 

 

 

HYDERABAD 

             

          ANNEXURE –II 

GUARANTEED DATA 

 

 

1.0.0 Pressure drop in ball 

separator in clean condition 

 

   

2.0.0 Percentage recovery of 

balls  

 

 

    

3.0.0 Life of sponge Rubber Balls   

   

 

 

   SigŶature of Bidder’s 

            Authorized representative .with date....................................... 

 

Date............. 
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       ANNEXURE – III

    

LIST OF RECOMMENDED SPARE PARTS 

 

Bidder shall tabulate in the proforma below list of all spare parts as 

recommended by the respective manufacturer for regular, reliable operation. In 

case the Bidder has to add any other relevant information, the same shall be 

indicated herein. Continuation sheets of like size and format may be used as per 

Biddeƌ’s ƌeƋuiƌeŵeŶts. 
 

 

    Sl.        D e s c r I p t I o n   Quantity      Unit               Total           Delivery         Remarks

   No          Price   Price            Period         

    

                                                                 .                
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          ANNEXURE –IV 

 

SPECIAL TOOLS AND TACKLE 

 

Bidder shall supply the following tools and tackles for operation, maintenance and 

replacement of equipment and component, supplied under the specification.  

 

   

Sl.No. Description  Quantity Model 

No./Type 

Confirm 

Supply 

a    Yes/No 

b    Yes/No 

c    Yes/No 

d    Yes/No 
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ANNEXURE – V 

DEVIATION FROM SPECIFICATION  

 

If the proposal submitted has got any deviation from the technical stipulations in 

the bidding document, the Bidder shall tabulate below the full particulars of such 

deviations and shall sign below. Additional sheets may be enclosed, if necessary. 

Deviation is to be furnished with mention of specific clause numbers. Technical 

and commercial deviations to scope of supply and services, shall be indicated 

separately. 

 

Sl.No. CLAUSE NO. DESCRIPTION AS PER 

SPECIFICATION 

DEVIATION BY BIDDER 

    

   

We confirm that all the deviations/exceptions to the Technical Specification 

PY51142, Job Specification and enclosures including reference documents 

attached are listed in this Annexure only. No other deviations or exceptions 

even if mentioned elsewhere shall be considered for any technical/ 

commercial evaluation or for ordering. 

 

   SigŶature of Bidder’s 

            Authorized representative .with date....................................... 

            Date ............. 
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       ANNEXURE – VI

    

LIST OF COMMISSIONING SPARE PARTS 

 

Bidder shall tabulate, in the proforma below, list of all spare parts for 

commissioning. In case the Bidder has to add any other relevant information, the 

same shall be indicated herein. Continuation sheets of like size and format may 

ďe used as peƌ Biddeƌ’s ƌeƋuiƌeŵeŶts. 
 

 

Sl.        Description    Quantity      Unit     Total           Delivery         Remark 

No        Price     Price            Period         
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COPYRIGHT AND CONFIDENTIAL 

The information on this document is the property of  BHARAT HEAVY ELECTRICALS LIMITED. 

It must not be used directly or indirectly in any way detrimental to the interest of the company. 

 

Ref. Doc 

 

 

H
Y

D
E

R
A

B
A

D
 

   
Remarks 

Project: NMDC-

TB-5 

 

 
Project: NMDC-

TB-5 

 

 

 

 

 

Ref. docs 

/drgs 

PY51142 

PEMC-5277 

PY51142 

PEMC-5277 

 

 

 

Matl. Code 

PY9751142 16 

PY9851142 26 

 

 

 

OLTCS 

/cap. 

(m3/hr.)/

Line  size 

3125/ 

750MM 

--- 

 

 

 

Item 

Online Tube Cleaning system 

(OLTCS) 

Supervision and E & C of OLTCS 

 

 

 

Var. 

No 

01 

02 

 

 

 

    

VARIANT TABLE - I 
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CONTROL PHILOSOPHY 
 

 The control philosophy for different type of drives such as Bi-directional, 
unidirectional, Solenoid operated are detailed below: 

 

1.0 Bi-directional drives (inching or otherwise)(Non- Intelligent Modules) 
 

a) All bi-directional drives shall be operable from Remote i.e. from 
Control Room. Local control stations (LCS) shall be provided for all 
bi-directional drives, LCS shall have Open, Close, Emergency Stop 
push buttons. Interposing relay in DCS. 

 
b) Remote manual operation of all drives shall be done from Operator 

station.  Suitable provision shall be made for Bidirectional drives 
requiring remote sequential / automatic operation. 

 
c) Remote control commands i.e. OPEN, CLOSE and STOP (separate 

and independent), generated from LCS shall be issued to MCC. The 
open & close commands shall be reset from Limit switch (LS) 
feedback.  The LS feedback is taken from actuator to MCC. The LS 
feedback is taken to DCS through MCC with multiplication relay in 
MCC (latching in MCC). Remote selection feedback shall be 
envisaged from MCC  to DCS.  

 
d) Open and Close push button from LCS shall be wired to MCC. 

 ( Open – ‘NO’ contact; Close – ‘NO’ Contact). 
 

e) Emergency stop of the drive has been envisaged from LCS. 
Emergency stop push button shall be mushroom head type and shall 
be push to stop and turn to release type.  The Emergency stop 
pushbutton (‘NC’ contact) shall be hard-wired directly to MCC. 

 
f) Load break switch (LBS) shall be provided near all valve actuators 

for power isolation. Open power contact of LBS shall be wired to 
MCC. 

 
g) Necessary electrical protections shall be realized at MCC, whereas 

process interlocks and protections shall be realized in DCS. 
 
h) Following signal exchange shall take place between MCC & DCS. 
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- Valve open, close & Motor stop command from DCS. 
-  “MCC Disturbance” (Thermal overload /local/ MCC not in service/ 

switch fuse off ). 
                -  Remote selection from MCC to DCS (DI) 

- RUN/ON feedback       
 

I) Following signal exchange shall take place from valve actuator to 
DCS. 

     - Valve status feed back by means of end position limit switch contact 
(open & close).  

- Torque switch contacts (open & close). 
  -   Valve position feed back (4-20 mA) for inching duty drives. 

 
J) Following signal exchange shall take place from valve actuator to 

MCC. 
- Valve status feed back by means of end position limit switch 

contact (open & close). 
- Torque switch contacts (open & close). 

K) Following signal exchange shall take place from Local control station 
to MCC. These provisional shall be part of actuator.  No separate 
LCS is applicable. 

- Open push button.   
- Close push button.  
- Emergency stop push button. 
- L/R selection switch 

         L)     Following signal exchange shall take place from Local control station 
to DCS. 

- Emergency stop push button feedback. 
 

2.0 Unidirectional LT Drives(Intelligent Modules) 
 

a) Unidirectional LT drives shall be operable from Remote i.e. from 
CONTROL ROOM. Local control stations (LCS) shall be provided for 
all LT drives, LCS shall have Start and Emergency Stop push 
buttons. 

  
b) Remote operation of all drives shall be done from Operator station. 

Suitable provision shall be made for those unidirectional drives 
requiring remote sequential / automatic operation.  Remote selection 
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feedback) (DI) shall be envisaged from IMCC to DCS. L/R switch in 
LCS 

 
c) Remote control commands i.e. start and stop (separate and 

independent), shall be generated from DCS and shall be issued to 
IMCC through interposing relays located in DCS. Latching command 
shall be done in IMCC. 

 

d) Start push button from LCS shall be wired to IMCC. (Start-‘NO’). L/R 
switch hard wired to IMCC.    

 

e) Emergency stop of the drive has been envisaged from LCS. 
Emergency stop push button shall be mushroom head type and shall 
be push to stop and turn to release type.  The Emergency stop 
pushbutton (‘NC’ contact) shall be hard-wired directly to IMCC.  

 

f)    Necessary electrical protections for the drive shall be realized at 
IMCC, whereas process interlocks and protections are realized in 
DCS. 

 

 

g) Following signal exchange shall take place between IMCC & DCS: 
- Drive start command & stop command. 
- “IMCC Disturbance” (Thermal overload/ local/ IMCC not in 

service/ switch fuse off ). 
-     Remote selection feedback from IMCC to DCS (DI). 
-     RUN/ON feedback 
-     Tripped feedback  

h)     Following signal exchange shall take place between IMCC & DCS for 
both soft & hardwire: 
-  Remote selection feedback from IMCC to DCS (DI). 
-     RUN/ON feedback 
-     Tripped feedback 
-     Current feedback(Motor rating above 45 KW) 

 
i) Suitable current transformer & transducer shall be provided in IMCC 

wherever drive rating is above 45 KW. Remote monitoring shall be in 
DCS. 
 

j) Following signal exchange shall take place from Local control station 
to IMCC. 
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- Start push button.  
- Emergency stop push button.(Emergency stop PB disable after 
commissioning) 
- Ammeter (only for motor > 45 KW) 
- L/R Switch 

k)  Following signal exchange shall take place from Local control station 
to DCS. 

- Emergency stop push button feedback. 
 

3.0 Solenoid Operated Drives 
a) Solenoid operated drives shall be operated from remote from 

CONTROL ROOM.  Local operation of these drives is not 
envisaged.  

b) Remote manual operation of all drives shall be done from Operator 
station.  Suitable provision shall be made for Drives requiring remote 
sequential / automatic operation. 

c) Remote control commands i.e. Energize / De- energise shall be 
generated from DCS and shall be issued to the solenoid through 
interposing relays located in DCS for the 24V DC operated solenoid 
drives. Powering of solenoid shall be from DCS 

d) Necessary process interlocks shall be realized in DCS.  
e) The following signal exchange shall take place between solenoid 

operated drive and DCS for solenoids operating on 24V DC. 
-   Valve open command and close command from DCS through 

interposing relay mounted in DCS. 
- Status feedback from the drive by means of limit switches. 

 
4.0 D.C. DRIVES/ MOTORS 

a) D.C. drives shall be operated from Remote i.e. from CONTROL ROOM. 
 

b) Remote manual operation of all drives shall be done from operator      
station. Suitable provision shall be made for unidirectional drives 
requiring remote sequential / automatic operation. 
 

c)  Remote momentary control commands i.e. start and stop (separate and 
independent) shall be generated from DCS and shall be issued to DCSC 
through interposing relays located in DCS. 
 

d) Necessary electrical protection for drive shall be realized at DCSC, 
whereas process interlocks and protections are realized in DCS. 
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e) Following signal exchange shall take place between DCSC and DCS: - 
a. Drive start command  & stop commands 
b. Drive status feed backs (ON/OFF), under voltage feed back & 

over load feed back . 
c. Motor current 
d. DC power fail (optional) 

 
             f) Suitable DC shunt & transducer shall be provided in DCSC for remote 

monitoring of motor current in DCS.  
 

       g) Following signal exchange shall take place from Local control station to 
DCSC. 

- Start push button.  
- Emergency stop push button. 

       
 

5.0     ANALOG DRIVES 
a) A drive control function residing in DPUs is used to position the 

pneumatically operated control valves. Interlock and protection 
Open/Close Commands, originating from field or generated internally in 
Control Logics , are interfaced with the drive control function residing in 
processors. 
 

b)  Control Valve actuator design shall take care of fail safe condition i.e. 
bringing valve to full open/full close or stay put mode, on signal failure.   
 

c) Auto/Manual operator control and display for various control loops shall 
be provided through Operator station, using Analog Displays. 
 

d) Analog Displays have following functionality:  Auto/Manual selection with control device “Raise/Lower Buttons”  Set point indication with “Raise/Lower Buttons”  Indication for deviation between set point and measured value  Measured value indication.  Final control element portion indicators. 
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

















  

 

 


 

   

  






  





  






  



  



 









   


       
     


   

   

        


 


      
    


        


   


        
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

















  



        
     


 



     
     


          


   


   


   


  





  





  





  





 








   












 




  

   


   


   


























   


 

  




 







        
     
      



 





   
     
      


 







      
      
      

       


 









      
     
      
       
    
      
      
     






























 






  

   
 







 


 

  




   
   
   
 


 

   
  




  




   
  




  




 


 

   
   
   
   
   
   
 


 

   
   
   
  




   
   
   
  




   
   




















  

  




  




   
 


 

   
   
 







  




  




  




   
   
   
   
 


 

   
   
   
 



 

   
 


 

   
   
  




   
   
   
   
   
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