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'DESIGN AND CONTRUCTION OF PUMP

TECHNICAL DELIVERY CONDITIONS AND
v GENERAL FEATURES FOR PUMP INCLUDING
SPECIFIC REQUIREMENT OF QUALITY

All materials used in the construction of the pump shall be selected from the range of material
most appropriately suitable for the purpose & service conditions. The bidder shall furnish along
with bid, the material specification for all the components to BHEL for review and acceptance by
BHEL / owner. BHEL / owner reserve the right to ask for change in material. The size shall be

standardized so as to ensure interchangeability.

The matei.... f construction of the pumps shall be such as u»‘[csist corrosion and erosion &
shall give a long trouble free service. :

The supplier shall also furnish the method and frequency of lubrication of the bearings and
quantity & type of lubricant required for normal operation buq lubrication of bearings with the
oil being handled is preferred. 1

The design shall be such as to keep the friction loss and we!ar caused by end thrust, wear in
mechanical seals and bearings & cavitation to the minimum. It should ensure long and trouble
free service. The rotor of the pump should be balanced dynamically so that the vibration is
minimum. The sound pressure level of pump motor set should not be more than 85 dba when
measured at a distance 1.5 m above floor and 1.0m horizontally from equipment base plate.

Seals must comply with the following properties

(a) Ready access and amenability for maintenance work.

(b) No contamination of the medium from material abraded from the seals -
(¢} No seepage of lubricants into the flow medium.

{(d) Minimum leakage losses with their positive removal.

At suitable points on the components crection eyes or lifting hooks shall be fitted for transport
and crection. Their locations must be shown on the dimensional drawings.

Pump bearnings shall be designed so as to ensure 30,000 hrs. continuous service.
The mechanical design shall allow easy access to parts for mamtenance worl§ to be carried out.
Screw and nuts must be Jocked to prevent loosening.
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The discharge branch of the pump shall be taken out above the base plate by the supplicr.
The pumps shall be provided with drainage and venting devices.

All' pump parts conveying oil shall be of oil tight construction. Compression type fittings
are not permissible.

Pump running at subscritical speeds, it shall be ensured that the critical speed lies above
the maximum speed attainable during operation with a minimum margin of 15% of rated
speed.

For pump running at supercritical speeds, it shall be ensured that there is a difference of
sufficient magnitude. The margin between the bordering critical speeds and pump rated
speed shall be at least 20% of the rated speed. The type of coupling between pump & drive
umit is to be taken into account while caleulating the critical speeds for bending forces

Scals are to be designed such that they can be removed and reinstalled several times with
out effecting the scaling quality.

COUPLING

Suttable coupling with guards shall be provided for coupling pump‘with motor and shall
be designed to facilitate casy alignment. One set of coupling pins/ bolts shall be supplied
1 spare. ' ‘

FOUNDATION

The pumps shall be mounted in the oil tank and hung from base plate at the tank top into
the tank. For further details please refer the drawing No. attached herewith (STE-TL-
001). All the seating machined surfaces of the base plate to be maintained for 0.5 mm
flatness. i[

SPECIAL TdOL & TACKLES

One set of tgois required for erection , operation and maintenance of the pumping sets
shali be supplipd together with each pump. List of these tools shall be submitted along
with the offe T

QUALITY ASSURANCE, INSPECTION AND TESTING

The manufacturer shall conduct all tests required to ensure all the component parts of the
pump offered conform to the requirements of the specification and is in compliance with
the requirements of applicable codes and standards.

The bidder shall submit alongwith his offer quality plan in the enclosed format and in line
with clause 2.0
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3% 23 The particulars of the proposed shop tests-and proceudres for the tests shall be

submitted to BHEL / its customer for approval along with quality plan,
E E 2.4 The equipment shall be dispatched only after inspection and clearance of material by
s ‘ BHEL/ its customer and approval of test certificates by BHEL/ its customer.
2.5 The minimum tests/ checks to be carried out on the pump as envisaged by BHEL are

‘given below. This is however not intended to form a comprehensive testing programme as it
+1s suppliers responsibility to prepare the detailed quality plan, which should also include tests,

checks carried out by supplier as a part of their normal practice. This quality plan is subject to
* the approval of BHEL/ its customer. BHEL/ its customer reserves the right to ask for any
“morc checks at the time of quality plan finalisation,

251 Testing of Materials
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The marerial of cach component shall be tested as per relevant specification for its
chemical composition and mechanical properties viz. YS, Impact, %age elongation
% RA etc. Suitable NDT to ensure freedom from surface and subsurface defects shall
be carried out.

252 Following tests shall be carried out during various stages of manufacturing at

manufacturer’s works.

(a) Check for dimensions of all the component parts including surface finish, axial
and radial run out of shaft etc.

(b) Non destructive examination DPT/ MPI on machined surfaces of casing artd welds
of dlscharge pipe, ultrasonic test on shaft ( >50mm ) to be carried out.

(c) Dynamu: balancing of the rotor as per ISO 1940 (Gr.6.3 } or VDI 2060 or.
equivalent.

(d) Pump ce{sing and discharge pipe shall be subjected to hydraulic pressure test at 2
times the working pressure or 1.5 times the pump shut-off head whichever higher.
Pump impeller shall be subjected to suitable NDT method like MPI/ DPT for
surfaéagcfcct examination.
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The pregsure test shall be carried out with original bolts. Duration of hydravlic test
shall Be 30 minutes. The testing should be carried out at manufacturer’s works in
the presence of BHELs / customer representative.

(¢} Performance test with one of the contract motor (A C.) shall be carried out However,
in case of D.C. motor the performance test may be carried out with test bed motor,
Performance test shall include venfication of pump characteristics e.g. discharge
Vs pressure, power consumption, efficiency, vibration and noise level etc.
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75 ' These tests should be conducted as per DIN1944 class I or equivalent in the presence
N of BHEL/ customer. The characteristics have to be certified by BHEL/ customer
. representative.
Ef :E i (f) Strip down examination to check the condition of bearing, mechanical clearances,
e ! axial play of the shaft etc.

r‘ (g) Check the condition of the oil seals and any scepage of oil through the scals.

2.5.3 "' After testing the pump, all the surfaces and internals shall be thoroughly cleaned, dried
: and conserved. All metallic surfaces except bright parts exposed to weather shall be
given a suitable priming coat and then two coats of approved paints. Ensure assembly of
- all the components of pump as one unit and pack in water and dust proof package. The

packages stiould be sufficiently strong to safeguard against any damage during transit and
~ 15 safe for two years in a very damp atmosphere.

254 Test certificates indicating the test results of material testing NDT, dynamic

balancing, hydraulic test, performance test, strip down examination etc. shall be
furnished.

30 PREAPPROVAL DOCUMENTS AT THE TIME OF OFFER

3.1 Assembly drawing with parts lists. Nozzle sizes and their coordinates base plate
details and cross sectional arrangement along with static and dynamical loading

32 Calculation witfr necessary drawings (Torque / $peed characteristics etc.) power
requIrement.

3.3 All welding sha]l be carried by qualificd welder as per ASME sec.IX.

34 Examination of the pre-approval documents by BHEL shall not release the
manufacturing dnd his subcontractors, of their responsibilities. The approval
documents shal] form the basis for the order. No changes shall be made without
approval from BHEL.

35 Quality plan, detailing out various stages of manufacturer along with relevant
documents standards, acceptance levels, inspection document raised.
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4.0 DOCUMENTS TO BE SUPPLIED AFTER THE PLACEMENT OF ORDER
Therse shal} be supplied in 10 copies each or two copies and a set of reproducible.

4.1 Contractyal drawings © 8 weeks

42 :{Overhaul and spare parts lists . 8 weeks

43 élrEquipn1cnt description | : 8 weeks

44 ‘0 & M manual (10 hard copy + 2CD) 12 weeks

4.5 ¢ Record of test on noise levels before dispatch

46  Record of test to DIN 1944-111 or equivalent
4.7 List of tools and tackles

43 The static/ dynamic loading details on

support/ foundation should be furnished

- 8 weeks

. 8 weeks

: Before dispatch or equivalent.

5.0 NAME PLATE IDENTIFICATION MARKING SHOULD BE AS FOLLOWS

The rating plate is to be made of X12 or Ni188 and plates should be provided in
Hindr and English both.

3.1 Type/ Designation.

52 Manufa

53  Manufact

C

urer.

urer's works No.

34 Year of manufacturing,

Purchas

w

5.

3.6 Volumetri

t"s order No.

|

flow (1/m)

s

5 ZLST o

RN [EERED] 0

; x| oN | REV.NO. 04 - worktiny | DPAL %@ w{uﬁ!ﬁ
’i:; b’ ufre ettt

o Qt CHECKED BY A JAIN %‘w “!do[




o

o R el

-

SIGN & DATE

IEE ASE ST38013

STEAM TURBINE ENGINEERING T 10 @1 6
PRODUCT STANDARD Page 6 . of 10

SEPERSEDEN

IWVENTURY NG

HIHL 2 Al

0] & W W) endd]

COPYRE:

CAND CONFIDENTIA

AU R S4Bl 2 Qe

R L T R PR TLE (IO N

6.0

7.0

8.0

3.7 Discharge pressure { Bar/ MWC )

5.8 Operating temp. ( [n " )

3.9 Flow medium,

{510 Speed.
LEANING & PAINTING, CONSERVATION, PACKING
“The surfacc shall be thoroughly cleaned of all mill scalcs, oxide and other coatings. The

~pr0tcct1vc coating should be oil resistant to prevent contamination of oil specified and to

prevent the deterioration of the coating itself. The supplier shall give exact and precise

details about the measures envisaged by him for internal and cxternal surface protection.
~which shall be checked & approved by BHEL/ Owner. All surfaces. which will not be
casily accessible after the shop assembly shall before hand be treated and pratected for life
“of the equipment.

Instructions should be issued regarding reconservation, deconservation and storage of

“package.

Contractor shall be responsible for all loss or damage dunng transportation, handling and
storage due to improper packing.
GENERAL

* The.tenderer can make suitable offers even if there are minor deviations which do not effect

the ctficient functioning of the equipment. However the deviations must be clearly spelt out.
Supplicr shall also fill in the blank data sheet as per Annexure-1 and submit the same along
with the offer. The offer may not be considered if all the technical particulars and information
called for in the specifications are not submltted along with the offer.
GUARANTEE.
8.1 The supplier shall guarantce trouble free and satisfactory operation of the
cquipment for a period of 12 months after the instatlation and commissioning or for
a penod Tf I8 months from the day the equipment leaves the supplier’s works.

82 The supphu shall guarantee the capacity. head and efficiency of the pump as per

the [bstL& charactenstics with oil.

B3I dunng ureetion at site any deficiency in a part is detected, BHEL site representative
shall preparc the assessment report and a copy of the same shall be forwarded to
the supplicr. The supplicr shall replace/ rectify the concerned items free of charge
within a peeek time after receipt of assessment report. The supplier 1f he so desire,
may dq”\tc his represcntatives to site at his own cost otherwise the findings of
BHEL representative shall be final and binding on the supplier of pumping sct.

8.4 The supplier shall repair/replace the defective parts at his own cost during the
guarantec period.

9.0 SPARES
The supplier shall quote item wise price of recommended spares for 3 years and $
vears operation respectively.
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ANNEXURE-]

DATA TO BE FURNISHED BY BIDDER

ALONG WITH BID FOR OIL PUMP

EQUIPMENT AND SERVICE OFFERED

Please state whether the following equipment service as specified in the data sheet

arc offered or not.

Pump as per specification ' Yes/ No
Motor / Make k . Yes/ No
Necessary instruments, Yes/ No

Test connections

Base plate as per drg. Yes/ No
Companion flanges Yes/ No
Spare parts - Yes/ No
Maintenance and special ~ Yes/No

erection tools

Commissioning of the set Yes/ No
DESIGN AND PERFORMANCE
Rated capacity of cach pump. M’fhr

Dischargge head at rated capacity.

RN
i

Maximu]x h discharge.

Minimum discharge pressure
corresponding to maximum flow.
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o 2.5 Shut off head.
i 2.6 Performance guarantee when instalied Yes/No
.= as per given arrangement.
e 126 Pump BH.P/KW at rated capacity.
2.7 Maximum allowable suction hift
! (for minimum NPSH REQUIRED),
) t: E 29 Efficiency.
<3k .
Z3% 3.0 MATERIAL OF CONSTRUCTION
e =
;j 31 Casing.
'5 12 Impeller.
ps
:f 33 Base plate.
5 34 Wearing rings
z
= 35 Shafl
; _§ 3.6 Stuffing box.
3.7 Packing.
38 Mcchamqal scal.
j
40 CONNEFTION
41 Suction size‘
4.2  Dischar isize‘
5.0 DRAWj GS
= § 51  General arrangement and sectional Yes/No
iz drawings enclosed with offer.
S
= A
EE NNy :
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‘ff 60 WEIGHT SCHEDULE

K 6.1 Weght of pump.

z ; i 6.2  Weight of motor.

E f l 6.3 Weight of pump with motor and

AND CONEFTDENTIAL

The

Al

AT
A Irhill

CHlaET g

rﬁ! fies
1

base frame

CHARACTERISTIC CURVYES

7.1 Power consumption / discharge flow.

12
73
;&0

9.0

10.0

10.1

Discharge quantity / Pressure.

Discharge / efficiency.

Deviation taken as mentioned here,

CONSTRUCTION FEATURES

Type of pufnps__

No. of stages.

Type of impeller.

Tyvpe of stuffing box sealing offerred.
Tvpe of coupling offered.

Tvpe of HD:ring and lubriction,

Impeller diameter.

Cross referred Standards: Nil

‘ Any deviation taken against specifications. Yes/No

YT £ 2
I UVENTORY NO)

REV.NO. 04

fAmtorapd
WORKED BY

D.PAL

dot(

it
CHECKED BY

A JAIN

5

1efélec




BERIE P ik D]

On ANOLNIAN]

SIS UAANS fue Al 1 W g

ICINOD CNY THORIADOD

., 0
o = ® (3
€ =
m e A q |
oD 100—1L—HLS "'ON "Ddd W
nie < INARADNVIAY MNVL 110 _ _ . %
e _ d o [ C
09 @ ; _ e
Wc S | =
a. "dWNd IO ONINOYP ZL _ <
NivHa Ol | m
NOLLIEMVYY "6 b .
R E R 1 - o =
LTINI L
"(80L03NNI) 3did -NSH3NS 9 = %
S “3did NOILO3MNI G % 3 g
S & | dANd TI0 A8 ONVIS AMVITIXY OV ¥ gx |EZ
2 "dANd IO ANVIIXAY 2V '€ 3 |EZ
=) "dANd IO ONIYv3IE '0°d 2
Z 7z MNVL
QO <
Z
. o oIt
m T Ay L _\I
2 O —5 &
= nDU i
) m 0 o 7
E 2 |5 _A
@ & = i
A
L
m .
. o
Y=V NOILJIS z
> I
S8
v
golele | Lo/
TR YT s ot it AN

REAYAID ST AN
ilkpl Ph R

I b wrh g






