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FOREWORD

1. General requirements of Rotodynamic Pumps are contained in the General
Marine Engineering Specifications, the relevant Naval Engineering Standards and
DME Specifications 402. The aim of this specification is to rationalise the range of
Sea Water and Bilge pumps for Indian Naval Ships in order to standardise the
variety of these pumps in service and to act as the guiding document to pump
manufacturers and those dealing with the design and selection of pumps.

2. ‘Though reference to other specifications have been made in some places, the
text has been prepared to make it self suflicient for pump manufacturers to
understand Naval requirements of design and manufacture of marine Sea Water and
Bilge pumps.

3. Any user of this specification, within the Navy or in the outside industry may
propose changes. Proposal for changes are to be forwarded to Director of
Systems(Engineering), Naval Headquarters, New Delhi - 110011.

4. No alteration to this specifications is to be made, without formal approval of
the Naval Headquarters.

(Pradeep Bahn)

Commander

Dy Director of System (Engineering)
25 Jun 96
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Approved for issue as DOS(E) specification.
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(AM Telang)

Commodore

Director of Systems (Engineering)
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STATEMENT OF REQUIREMENT
FOR

STANDARD RANGE OF
CENTRIFUGAL PUMPS

| FOR

IN SHIPS AND SUBMARINES




0101 This document has been prepared with the aim of
standardisation of centrifugal pumps, using sea water as fluid
medium. It contains general guidelines for selection of sea water

and bilge pumps for shipboard application.

0102 -This document defines Naval duties and details pertaining
to evaluations and testing of Pumps. Manufacturers may be guided by
this document to ensure that their products meet the standards of

_installation on Naval Ships.

0103 Further Clarification/Details required are to be guided
by NES 327 and DME Specification 402.
-~ .



2. GENERAL REQUIREMENTS
0201. All offers are to be technically cleared prior to
placement of order. The technical offer should include following :-

(a) GA drawings.

{b) General material specifications and part identification
list (PIL).

(c) Technical parameters (as per Articles 0301 - 0302).
{d) Quality Assurance Plan.

Documentation

0202. Spare/Tools The following details/documents in respect of
the spares are required to be submitted by the

manufacturers/suppliers along with the techno-commercial offer:-

(a)On-board Spares. Manufacturers recommended 1list of

spares for one year operation of one plant as has been
explained at article 0319 of this document.

(b}Base_and Depot Spares. Manufacturers recommended list of

spares for long term exploitation (five years) as per
article 0319.

(c) Itemised price 1list of all the components, sub-

assemblies .and complete units.
{d) Part Identification List.

(e) Tools required for maintenance.



0203. Operation/Maintenance Documentation. The technical
documentation should clearly specify the operating procedures viz.
starting, precautions during running, necessary checks for starting
and after stopping. All maintenance necessary till the end of
service life, including procedures to carry out such maintenance
should be clearly specified. All mandatory replacement parts during

maintenance are to be indicated.

0204. Complete Documentation should be supplied in 20 copies for
the first order. Additional copies are required to be provided for
each of the repeat orders. The documents should cover all aspects
of operation and maintenance, catering from daily routines upto

major overhaul and replacement of major assemblies/components.

Training

0205. The suppliers are required to indicate the course
contents for training of Naval personnel in operation and
maintenance of their equipment . The level and number of personnel
recommended for training also need to be indicated. The training,
as far as possible, should be conducted at the manufacturers

premises.

Warranty
020¢6. The suppliers should guarantee, for efficient and trouble

free operation of the equipment, for 24 months after commissioning
or 30 months from the date of despatch or as agreed upon during the

negotiations.

Guarantee/Maintenance Contract

0207. The supplier should confirm product support for next 20
years for the equipment offered by them. A maintenance contract may

be offered for consideraltion and negotiations.



Inspection, Tests & Trials.

0208. The product offered by the manufacturer should conform Lo
standard Engineering practices. The equipment will be subject to
stage inspection and final test and trials by the Naval Inspection
Agencies as per the Quality Assurance Plan accepted by the
equipment ordering authority. By and large, the pumps should have
all the components of indigenous make. In case design changes are
made to any compohent subsequent to the order, the manufacturer
shall inform the customer and the plant will have to be rec-type
tested.



3. TECHNICAL/DESIGN REQUIREMENTS

Duty
0301. The aspects while selecting the pumps are as follows:-

{a) Total Head

(b)  Suction Head

{(c) Requirement of self priming

(d) NPSH available

(e} System cleanliness

(£) Power requirements

0302. Additional Information. The following additional information

may be included in procurement specification:

{a) Pump fluid and its temperature range.

(b) Pumps total Head and flow rate.

(c} Pump inlet pressure.

(d) Other duty flow rates, total heads, suction pres-

sures, where applicable.
(e} Connecting flange sizes.

(£) Motor electrical supply including any limitation on

starting current.
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(g) Whether or not motor is to be submersible.

(h) Weight and dimensional limitations such as hatch

size.
(j} Type of motor.

Environmental conditions

0303. The pumps offered for marine applications are required
to operate under various environmental conditions as appended

below:

(a) Surface Ships.

{i) Ambient temp. between 10 deg C and 50 deg C.

(11) Machinery space conditions

NORMAIL CLOSED DOWN
Temperature 10-55 deg C 70 deg C
Relative Humidity 100% 100%
Time continuous upto 48 hrs
Pressure 1.013 bar 1.013 bar
(iii) Sea conditions
Design Extreme
Roll (+/-)20 deg (+/-)25 deg
period period
10.5 secs 10.5 secs
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Pitch (+/-)7deg (+/-18.5% deg
period period
5 secs 5 secs.
Heel - 20 deg
Trim .- 05 deg
(k) Submarine
(i) Machinery space conditions
Normal Abnormal
Temperature 2-40 deg.C 85 deg C
Relative Humidity B0% 100%
Time Cont inuous 15 minutes
Pressure (Nuclear) -0.1 to +0.1 bar --
{(Diesel) -0.4 to +0.1 bar --
{(ii) Sea conditions

Heel {aa)
{ab)

{ac)

Trim {aa}
{ab)

{ac)

Submerged

40 deg for 5 secs
20deg for 10 secs

10 deg continuocusly

30 deg for 30 secs
22 deg for 3 min

15 deg continuously

Surfaced

10 deg

cont

5 deg

cont



Combined (aa) 30 deg Trim and 10 ----
Heel & Trim deg Heel for 30 secs
(ab) 15 deg Trim and 40 .-
deg Heel for 5 secs

Emergency 30 deg from vertical in ----

Bot tomed any direction.

Roll : ---- (+/-) 30 deg
periodicity
6 secs

Pitch ---- (+/-) 25 deg
periodicity
5 secs

Range of Sea water Pumps & Material Requirements

0304. The details of existing Sea water and Bilge pumps in the
Indian Navy are at Appendix I. Standard Classification of these
pumps is at Appendix II. The standard ranges of the Sea water and
Bilge .pqmps is placed at Appendix III and the Statement of

Technical Requirements of the standard ranges 1is at Appendix IV.
0305. Materials. The desired material requirements and limitations

are specified in Appendix V. The basic and essential requirements

are placed at Appendix VI.

Design_Requirements

Vibrational environment

0306. The wvibrational environment is specified in DGS 350. 1In
general the standard test levels are as follows:
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Type Of Ship Test Levels Peak Values And
Freguencx Range

{a) Minesweeper ang above 0.125mm, sto 33 yo

(b) sSmaller than Mines 30 mm/sec or 0.2 mm whichever
-weeper is less. Range 7 to 300 Hz
{c) Submarines 0.125 mm, 5 to 33 Hz

Noise

0307. Acceptable noisge levels will depend upon the target noise
level of the ship in which the pump is installed. 1Ip general, the

0308. The pump should comply with Shock Grade B standards. However
for submarines application the Pump should meet Shock Grade A
Standards.

Cavitation and NPSH

. avoid
. . designed to avoi
required to be so
np may be req le is greater than NPSH

0309, The pu

vailab .
Ufing that o ¢ - NPSH available 18
i n b ens to ensure that
! ' ) .
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required " offered e
u
and the P n
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Submersibility

0311. Submersibility in terms of water head above seating levels
and the period of submerged operation will be specified in the
order, if required.

Starting/stopping arrangements

0312. The pumps should be suitable for remote starting/stopping.

Pump Drive Arrangements

0313. The pumps are to be of the direct drive type. The prime
movers  are to be electric motors, unless otherwise indicated for

special applications.

0314. The power supply to the motor should be as follows :-

{al For AC ships

(i) Power Supply Voltage Phase Cycles
450 V 3 Ph 60 Hz
380 v 3 Ph 50 Hz
415 VvV 3 Ph 50 Hz

(ii) Motor must conform to EED-Q-071

(1ii) Shock Grade B (except for submarines where Shock

Grade A is required).

(iv) Starter must conform to NES 636.



(b} For DC ships and submarines: -
(i) Power supply - 220 Vv
(i1} Motor must conform to NES 632
(iii)Starter must conform to NES 636.

Controls/ Instrumentation

!
i

0315. Control and instrumentation systems required for the

A f
particular application will be included in the order specification.

The system may include aky or all of the following:
(a} Remote/automatic starting.

(b} Locé&/remote control .
B
{c) Protective devices.
r‘ N

i
¥

(d) Instrumentation.

I
0316. The pump starter or a start stop facility, is to be located
adjacent to the pump’s local instrumentation/gauges so that the
operator is 1mmed1ately aware of whether or not the pump has

started taking suctlon !

J

!
0317. Pumps are to bexprov1ded w1th pressure/vacuum gauges, each
with an indicator and lsolatlng valve, at the following points:
(2} Pump discharge

{b) © Pump suction {(where applicable}

0318 . Bourdon tube pressure gauges are to be of the dial indicating
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type to DEF STAN 66-2. Installation of pressure gauges 1s to
cenform to BS 1780. All pressure, flow and level sensing devices
are to be fitted with isolating valves at source conforming to the

wcrking pressure of the system.
§paresr

0319. Manufacturers should ascertain the upkeep policy, duty cycle,
preventive maintenhance schedule, probable modes of failure and
their frequencies and recommended ranged and scaled list for each

category of spares for the pumps. The categories are as follows:

(a) Onboard Spares. These are the spares which are required
for routine servicing during any 12 month period, together
with those spares which should be carried onboard for critical

maintenance onboard.

(b) Base_and Depot Spares. These are spares and assemblies to
support a five year period. These are to include mandatory
spares required to be changed during a maintenance routine and
other spares depending on the condition of the equipment. This

is to be based on consumption pattern.

0320. Spares recommended for procurement by the manufacturers will
be ranged and scaled by Naval Headquarters. For this purpose, the
following additional information is to be supplied by the

manufacturers:

(a) Comprehensive Part List and Illustrated Part
Identification List giving details of assemblies and

sub-assemblies. Details of nomenclature and Part Numbers are

also required.

1 1 on
{b) price of each component and lead time for supply

receipt of order.

-1



(c) Recommended list of Onboard and Base and Depot spares.
Documentation
0321. Drawings. The drawings are to be supplied in 20 sets along
with Vellographs. The drawings are also to be micro filmed and two
sets of microfilms are also be supplied. The drawings are to show
the followings:

{a) General arrangement.

{b) Cross sectional Arrangement.

(c) Overall diménsions.

(d) Terminal points including output coupling.

(e) Mounting arrangements and jacking points.

(f) Maintenance envelope, lifting points, center of gravity.

{(g) Assemblies.

{h) Sub-assemblies,.

(jJ) . Overall weights and weights of assemblies and

sub-assemblies.
(k) List of special tools and outfit.
(1) Part list.

Documentation/Handbooks. The following documentation 1s to be

supplied in 20 sets. The documentation 1is to be prepared 1in

accordance with NES 722:

18



(a) Operators handbook.
{b} Maintainers handbook.
(c) Parts Identification list.

(d) Comprehensive Parts List.

Maintainability
0323. All maintenance and repair between major overhauls should be

carried out in situ. The design 1is, therefore, to provide

accessibility.to all working parts.

19



4. TEST AND TRIALS

0401. All wmaterial such as plates, ingots, forgings, welds,
castings, etc are to be inspected in accordance with Naval test
methods either destructive or non-destructive. Components, sub
assemblies and assemblies are to be inspected at various stages of
manufacturing process.
0402. Pressure tests are to be carried out after completion of all
welding/brazing operations for a duration of not less than 30
minutes. The test fluid is normally fresh water at 15 degrees C.
The test pressure would be specified (generally 1 1/2 times the
maximum working pressure) .
Type Test
0403. The first production or prototype pump of each type and size
1s to be subjected to a type test. Type test shall comprise any or
all of the following:

{a) Physical Data

{b) Wear

(c} Safety test

(d} Overspeed test

{e) Performance test

{(f) Noise and Vibration measurement

(g) Shock test

(h) Submersion test

- 20



(3) Inclination test

{k) Endurance test

{l) Examination for wear

0404. Physical Data.

(a) Weight of complete unit, wet and dry.

(b) Overall dimensions.

(c) Determination of center of gravity.

(Above parameters needs to be cross-checked with

the drawings submitted by the manufacturers, and

the drawings be amended, if results are found

differing).
0405. Wear. Before type testing, measurements of the wearing parts
and clearances are made for comparison with dimensions on

completion of endurance test.

0406. Safety tests. All protection devices are to be tested atleast

five times to establish satisfactory operation.

0407. QOverspeed test. When the primemovers are steam/gas turbines
or diesel engines, the unit is to be run upto 20% above the
specified speed to show that the equipment 1is free from

unacceptable vibration.

0403. Performance test. Performance test should comprise the

cont.inuous running of the pump for atleast eight hours. The fluid
to be used in case of sea water and bilge pumps may be fresh water.
These tests are carried out to establish the performance of the

pump over the full specified duty range. The important parameters

21



to be measured during performance test are as follows:
(a) Suction head
(b) Discharge head
(c) Capacity of flow rate
(d) RPM
(e} Current, voltage and power‘consumption
(f) Motor temperature
(g) Bearing temperature
(h} Cooling water inlet and outlet temperaturce
(j) Ambient pressure and temperature
{ The suggested tolerance on the guarantee flow rate for the
guarantee points specified for total head and RPM is + 0 -

4.75%.)

0409. Start/stop tests. A minimum of 30 start/stops are to be

carried out. Once the pump has been started, it should run for

atleast 15 minutes and then stopped.

0410. Noise and Vibration. Self induced noige and vibration levels

at the specified duty will be measured.

0411. Environmental shock test. Pumps are to be shock graded to

shock grade B for surface ships and to shock grade A for submarines
unless otherwise specified. Performance of the pump before and

after the shock test is to proved. The pump should be completely

dismantled thereafter and examined for any damage. The test shock



(7} Inclination test

(k} Endurance test

(1) Examination for wear

0404. Physical Data.

{a) Weight of complete unit, wet and dry.

(b} Overall dimensions.

(c).Determination of center of gravity.

(Above parameters needs to be cross-checked with
the drawings submitted by the manufacturers, and

the drawings be amended, if results are found

differing).

0405. Wear. Before type testing, measurements of the wearing parts
and clearances are made for comparison with dimensions on

completion of endurance test.

0406 . Safety tests. All protection devices are to be tested atleast

five times to establish satisfactory operation.

0407. QOverspeed test. When the primemovers are steam/gas turbines
or diesel engines, the unit is to be run upto 20% above the
specified speed 'to show that the equipment 1is free from

unacceptable vibration.

0408. Performance test. Performance test should comprise the
continuous running of the pump for atleast eight hours. The fluid
to be used in case of sea water and hilge pumps may be fresh water.
These tests are carried out to establish the performance of the

pump over the full specified duty range. The important parameters



to be measured during performance test are as follows:
(a) Suction head
(b) Discharge head
(c) Capacity of flow rate
(d) RPM
(e) Current, voltage and power consumption
(£} Motor temperature
(g)-Bear;ng temperature
(h} -Cooling water inlet and outlet temperature
(3} Ambient éressure and temperature
{ The suggested tolerance on the guarantee flow rate for the
guarantee points specified for total head and RPM is + 0 -

4.75%.)

0409. Start/stop tests. A minimum of 30 start/stops are to be

carried out. Once the pump has been started, it should run for

atleast 15 minutes and then stopped.

0410. Noise and Vibration. Self induced noise and vibration levels

at the séecified duty will be measured.

0411. Environmental shock test. Pumps are to be shock graded to

shock grade B for surface ships and to shock grade A for submarines
unless otherwise specified. Performance of the pump before and
after the shock test is to proved. The pump should be completely

dismantled thereafter and examined for any damage. The test shock
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loadings of grade A and B are to be as per Appendix VII and VIII
respectively.

0412. Submersible tests. When specified, tests are to be carried

out to demonstrate the pumps capability to operate in submerged

condition.

0413. Tilt test. Pumps are to be run for one hour with 40 deg tilt

in each direction. All parameters are to be checked after 45

minutes with particular attention to the following:
(a} Suction
(b) Effect on discharge pressure
(c) Motor temperature

0414 . Endurance Run. This test is to be conducted for 100 hours at

maximum capacity at rated pressure. It 1s to include the following:
(a}.Parameters recorded every two hours.
{b) OQutlet temperature.
(c} Operation of auto cutout system.
(d) Noise and Vibration levels.

(e) Motor starting test at full, rated and reduced voltage (for

submarines) .
(£} Thorough examination after 100 hours.

0415. Examination for wear. On completion of type test the unit 1s

to be stripped and examined for wear.



Production Test

0416. Each unit is to be production tested to confirm that the
performance characteristics conform to those established in the
type test. The production tests are to inciude the following:

(a) Safety tests.

(b) Control equipment tests.

(c) Overspeed tests.

(d) Performance tests.

(e) Noise and Vibration test.

(£) Submersible test.
Onboard Trials
0418. On successful completion of the trials at manufacturers
premises and the shock test trials., the pump is to be installed on

board ship/ submarine, and tried as per Appendix IX.

Criteria for Selection of Pumps.

0419. Criteria for selection of pumps for certain duties 1is at

Appendix X.

oo
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APPENDIX 1

DETAILS OF EXISTING
SW AND BILGE PUMPS
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USE WNODEL KALE
d84 wseer tese (CU NT/ER)  HEAD

steeese (NTRS)
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DATA ON EXISTING SEA VATER AND BILGE PUMPS
DI A I T T Y A TR T

USE MODEL MAEE  CAPACITY TOTAL SUCTION SELF
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UATL ON EXISTING SEA YATER IND BELGE PUNPS
T Y STV TR ITY T
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DATA ON EXISTING SEA WATER AND BILGE PUNPS
TEEEREREAREEIRINEIRRNSETIREENIRTARIGY

USE NODEL HASE  CAPACITY TOTAL SUCTION SELF

SUC T SUC X DEL EPH DIMEN PRINE POVER YERT ¥OL PEASE 8§ QTY/ SEIP

bee setsr aede (CU NT/ER)  BEAD  BEAD PRIKING DEL  EWTRY
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EREEEEEREREETAILINIITOEENNIOtIIREEENYS

TOTAL SUCTEOR SELF

READ

(NTRS)
$aeey

i1.00

15.00

28.00

25.00

20.00

4,00

BEAD PRIMIKG

(NTRS) #e43
3T

0.00 SELF

0.00 SELF

.00 SELF

0.00 SELF

0.00 SELF

0.00 SELE

SUC X SUC £ DEL AFK DIMER FRIKE POVER VERT VOL PEASE BZ QTY) SA[t

UEL ~ EWTRY 4

PhbL deitt

40532 TOP/TOF 1700

SGX40 SIDE/TOP (750

1120

50%30 TOR/TOP

5765 SIUE/SIDE 1730

L1730

65%63 SIDEsTOb

84%65 SIDE/TOP 1750

S108

(LEWY et s3stt HOR/ F

)

IN KK
E8834

NOVER KW

KOTOR .28

KOTOR .88

KOTOR 3.2

KOTOR 2.3

KOTOR 1.3

KOTOR 1.7

£ TAG sess st GHIF
teis

IR E IR L)

BORI 440 3 60 |
TONT
AL

ROKT €403 60 |
10NT
i

RORT 440 3 50 |
LONT
AL

BOR( 440 3 bo i
LONT
1L

BORL 440 3 B0 2
LONT
ki

10T 440 ] TUR
LONT
AL

PING
SFac
4
(Li¥
]

i
KK

120
Bis

3z
BA

32
DA

3z
A

320
gL

370
Li4



YSE NODEL WAEE  CAPACITY

t4t it

AUX  RE¥-S
BILG 5-200
E

FUKP

E4ER 4B-02
GEKC 6 R¥
f

FIRE

PUNP

CIR NT-65
VATE -200(
B 208)
FE-4

FT 4

STAN

[BY

ki€

FIRE SIIH
r VIS0
§PRY

f

Fubp

FIRE SZZN¥
£ 330
SPR4

¥ PP

BILG REX-S
Es 100
BUTT 320-3
ERKO

RTH

PUKP

Co0L RSL
NG 130-2
VATE 30/4
R PP

E¥AP

ORAT

i

tees (CU HT/IR)
treesee

£sa 26.00

BERG 43.00
%

SIBE

T

BREN

EX

hLLY 17.00
EYLE
R

N/§ §8.00
SuLZ

ER

¥EIS

E

VELZ 100.09
E

N/ 100.00

[~=)

[} 180.00

DATA OW EXISTING SEA WATER Akd BiLGE PUNFS
IRERIAELEEERELELEIILLEILETEERIERERILLY

TOTAL SUCTION SEEF

8ELD

(HTRS)
teeee

20.00

&¢.00

15.00

90.00

80.00

140.09

15.00

SUC & SUC X DEi. RPN

BEAD PRIKING DEL  ENTRY Bt

(HTRS} ##et
tHEe

0.90 SEL¥

0.00 SELE

0.00 SELF

6.00 SELF

#.00 SELF

6.00 SELF

SEEEE MRELS

63165 SIOE/SLDE 1730

SIDE/TOP 2900

f25%1 SIDE/SIBE 1750
00

F25%1 SIDE/SIDE 1750
00

1130

125t BOTTOR/TD 1750
11T

20031 SIDE/SIDE (150
15

63

DINEN PRIKE POYER YERT YOL FHASE 82 QT¢/ SHI
SI0K NOYER E¥ 7  TAG redst 3 SR{P PR

{LEYY deees seare fORT B
§) TURIL

IN KN
trtey

3. VERT 440 3

[CAL
DIESE BORT 440 3
L LORT
ENGIK il

HOTOR 3§ HORE 448 3
TONT
AL

KOTOR ¢9  VERT 440 3
1CAL

49.5 VEAT 440 3
[CAL

T00X6 HOTOR B3 VERT 440 3
go¥ 20 ICAL
ai

NOTOR 11.5 VYERT 440 3
[CAL

b0

60

&0

5

60

50

60

8380 SPAC
E
(L5
}
ik
N

idul
biA

1320
by

2 120
DiA

33
BiA

2 320
LA

¢ 320
DIA

2 320
ik



USE NODEL WALE  CAPACITY TOTAL SUCTION SELF

BEr o tteed veee () KT/HR)  BEAD
tesseee (KTRS)
Z133 1

BILG RSL-S N/

E -150- £.5.
BALL 320-4 B.
137

§

WiTE

R

SERY

ICE

PUKP

220.00 43.00

COOL R8I ESB 800.00 11.00
NG 330-2

¥ATE 80B

A pe

776

KiIN 5BY  ESB (200.00 7.00
CIRC 400-3

ULAT 50

[HG

PUKP

11

KAlK SDY  ESB 3600.00 7.00
CIRC 600-3

ULAT 20

{UNG

PONP

|

DATA ON EXESTING SEA WATER AND BIILGE PUNi'S
L T T S R TR RTINS T

SUC ¥ SUC ¥ DEL RPY

HEAD PRIKIKG DEL  ENTRY 1

(HTRS) $#3¢
the4e

.00

¢.00 SELF

.00 SELF

i.00 SELF

Bty bEtts

1750

350X3 SIDE/SIDE 1160
08

500X4 S10t/51DF 875
00

160X SIRE/SIOE 700
00

66

DIREN PRIME POVER VERT ¥OL PBASE 67 QTY/ SHLF
! TAG seeet 3¢ SEIF ViNG
CLEVY #evbe wavees JORY

RHIL

R

TH KK
Y

KOYER KW

KOTQR 29.84

HOTOR 22.2

HOTOR 30.2

HOTOR 18

[ 220N 21

VERT 440 3
AL

TERT 440 3
[CAL

VERT &40 3
iCAl

VERT 440 3
[CAL

B0

b

b

seed SPLL
E
(i
J
b4
HH

2320
ula

7320
Dl

b 20
Dk

[ 320
Ui



USE  KODEL

HARE

CARACITY

The dpeee saee (CU HT/HRY

t+ PROJECT SHF

Sth ER4-1
WATE 0/0
R

FUNP

0G  WTSY
COGL 63/30
ING

¢

LI

BT

FATE

k

CIRC
ULAT

ING

FUNFP

FIRE BUB
PUNP 63/80

AL BUB USSR

cooL 10073
ING 04-TI
PINP

FIRE AUB

PUKP 100/38
-R-1
I

SALV HUB
\GE (BO/I
YUNF 0-1H1

FIRE HYB-1
FUKRP §0/80
b1l

AU, BUg
COQL 25013
IKG  0(D)-
PUNF 111

Usse

USSR

USSR

USSR

USSR

USSR

USSK

[ 2215211

2.00

£3.00

§3.00

£00.00

100.00

160,00

t60.00

250.00

TOTAL SUCTION SELF
BEAD

(NTRS?

ER2 223

21.00

39.00

80.00

10.40

80.00

10.60

§0.00

30.00

DATA OK EX[STING SEX WATER AND BILGE FUNPS
EERIIEEERIIEEISEREOIL LR it ErEIerEITYS

BEAD FRIMING DEL  ENTRY
(KTRS) seet TIIIMIE
111

B.00 NOK-SEL
]

5.00 HON-SEL
F

1t

i 109

2850

§.00 NOK-SEL 635%6 BOTTOH/5i 2900

F 3 GE

5.00 HON-SEL B30X5 BOTTOM/SI 2900

F 4 Dt

5.00 650%5 BOTTOK/SE 1430
04 D

5.00 NON-SEL B30%6 BOTTONsSI 2310
r UE

0.00 B4OXE BOTTON/ST 1440
1D

67

SION HOVER &Y

I TG

(LI¥Y seeer seese JORT

R

[N HN
tHEe

50859 HOTOR 1.7
6333
0

7605 §
40x81
0

BILXS KOTOR
13198
8

65043 HOTOR 11
94582
4

16016 KOTOR 1
anxi1?
35

5206 KOTOR
BUAYE
§

THE6 X0TCR
20112

33

26055 HOTOR 17

B0X 11
]

tEEE BEE

380

VERT 380
[CHl.

VERT 380
1ChL

YERT 180
1CAL

VERT 380
1CAL

VERT 380
[CAL

vERT 380
el

VEH1 3EC
(Chi.

SUC § SUC ¥ DEL RPK DIKEN PREME FO¥ER VERT WOL FGASE HZ QUY: S3[F

eeeer ot SRIE §ING

[}

Bt

50

30

30

50

R

5

30

IR
3
(LAY
1
iR
Ll

5 6e0%
520

§ s20%
G2l

i Eng
5206

3 8
520

i 6201
b20

T 5204
Beh

[ 220X
biv

YT
g2



BATA OH EEISTING SEA VATER AND BILGE PUKPS
CEENSTEESIINEEEITRESINEEESRERREEERiNEL

USE  HOBEL NASE  CAPACITY TOTAL SUCTION SELF

set asesr st (CU NT/RR)  BEAD

terestt (HTRS)
132221

SUBN NTSY USSR 15.00 10.00
ERSI 3i5-1

Bl 0-11

Pinf

{FIX

D)

{HTRS) 34#s
st

SUC ¥ SUC ¥ DFi KK DINEN FRIME POVER VERT YOL PHASE BZ QTUY/ SAIT
1EAD PRIMING DEL  NiRY

tRel Hitse

tte

STON NOVER BV

[ TAG #eess o8 SH{P FiB0

(LYYY sser aseee QOU7 E tees SFUC
i) it st F
iN KK Vit
(T311 }
1%
KK

3.00 HOW-SEL 200%2 BOTTH/SID 1440 565X7 HOTOR

3

f# E

638

10818
A

VERT 380 3 50 i0 Bad
ICAL 620



USE WOBEL KAEE

$3t

CAPACITY

t3es 2303 (CU KT/BR)
(S 225224

v PROJECT SHN
SEA  YB-18 USSR
WATE /11
R
PUNP
-REF

1.00

BILG EBN
E 35
PUNP

USSh 2.80

FIRE HG3
PUNP 63/80

USSR §3.00

BULL NTSV
AND 1801
FIBE 0-i
PUKP

USSR 160.00

FIRE NTSY USSR
PUNP 60/8
¢l

160.00

DATA ON EXISTING SEX VATER AND BILGE PUKFS
BEERSCUEEIIEEIISAERERRERELIasRIBILELYY

JOTAL SUCTION SELF

HELD

{HTRS)
IIIET

20.00

§.00

B0. 00

10.00

10.00

HEAD PRINING DEL

(HTRE) t32%
brees

0.00

(.00 SELF

5.00 HOK-SEL

;

5.00 SELE

5.00 NOK-SEL

f

SUC % SUC % [kl RPH DINEN PRIKE POVER VERT VOL PRASE BZ QTY!

ENTRY
$HIEE EEEL

40%32 TOP/TOF

BOTTOH/S(
Lt

BOTTOK/ST 1430

Ot

BOTTON/SE 1430

1]3

69

ti¢

2800

1000

SiQk KOVER KW

{0 TG eedss er SRQF

(LANY seset seoet QORT £

i
1§ KK
T

441%1 KOTOR 0,33

E1320
L

1309% HOTOH 1.6
33543
45

§30%5 HOTOR 20
33199
9

52056 HOTOR 7.5
§0X96
1

FINLT HOYOR
XN
00

tees trt

BORT 380 3
LOKT
A,

BORT 180 3
LONT
AL

YERT 380 1

1CAL

38013

VERT 389 3
ICAL

30

o

30

59

ittt

Shiv
FERG
SEAC
TLAV
1

ik
(L)

§20%
620

BZut
g20

suns
gau

besl
21



DATA ON EXISTING SEA VATER 4ND BILGE PUKES
SEEPIOEIEIIEEEIERRTRLEEEItOLIRRERIILE

USE NODEL WAKE  CAPACITY TOTAL SUCTION SELF  SUC X SUC X DE. #PK OINEN PRIKE POVER VERT YOI PHEASE BZ QTvs SHif
sttt seeds erre (CY NT/RR)  BEAD  OEAD PRINING DEL  ENIRY tes SIOM MOVER EV /  TAG sevse s% SR{F FIHG

teesaee (NTRS) (MTRS) ##%6  B44EE th3ts (1YWY vsaee vesse ROKT E TIYE AT
BEEEES 184N 1 t140 41t z
IN N LLay
bite ;
i
NK
#4 PROJECT SKR
HOT ETSN- USSR 1,00 100.00  0.00 L2551 180 3 S¢ [ 620X
¥ATE i8/1- bikel 62N
BRIl g
CIRC
ULt
ING
PUN?
FHES ERPS USSR 150 20.00  5.00 TPV 380 3 0 2 Ba0K
i -1.5 66X33 bid
VATE 20 0
R
KD
ShHI
TORY
FUKP
(FOR
TABL
£
SeH1 ESK USSR 1.00 35.00 3.00 §21.5 NOTOR 80 3 50 4 8208
TORY -2/11 1102 620
PUNP j
BiLG 3 BB USSR 5.00 0.00 0.00 1620 ¥OTOR LTI 50 262
E5/8 820
PUNP
BILG 3 BR 560 0.0 0.00 1420 $0TOR 389 3 500 2 R20K
£ §/5 5¢0
PUKP
DIRT EHN  USSH 5.00 56.00 6.00 380 3 30 3 5208
[T &gl
BILG
£
PuN?
FIRE BUBC- USSR 40.00 65,00  5.00 1350 KOTOR 3803 LT N -¥RY}
PUKP 40/865 Bel:

HT

710



OATA OR EYISTING SE4 WATER UKD BIiGE PUKPS
SEEEEEEIERETIREEe Rt et Rttt rteseneatens

USE  HODFL KARE  CAPACITY TOTAL SUCTION SELF  SUC % SUC x DEi kPN DYKEN FRINE PGVER ¥ERT “OL ¢RASE B2 QTY: SHiT
PEE B340 a0ee (CY NT/BR)  BEAD  HEAD FRUNING DL ENTRY tre S{OR MOVER B¥ [ TAG eeeer £ SR pING

CHeeer (KTRS) (ATRS) ¥%%¢  seeee f1¢a1 [LEIVE eteer sevde §oy; ¢ $rke Cfup
IR Ty SN TTEY) f; thEt ta¢ i
KN (L5¥
treee )
LN
KK
FIRE NTS¥ USSR .00 65.00  35.00 380 3 M2 gad
HATR 40/65 gz
FURP
FIRE AUBC €0.06 63.00 3.00 2850 KOTOR 180 1 LI YA
FUNP §0/65 ¢
KT
NG NTSV USSR 63.00 30.00  6.09 160355 380 3 30 LR
COOL 63730 40181 52
ING J
A
K
(10
VATE
R
CIRC
ULAT
NG
PUP

71



USE  WODEL MAEE
e saked 230k (CU NT/ERY  HEAD
tsersst (HTRS)

(22232

¢+ FAGJECT SSE

SEA REV  ELEI 5.00 26.00
WATE 65-25 K

ke o BECE

-4/C BIOC ER

PLAN A

T

SEL REY  ESB. 10.50 B89.00
¥ATE 40-26 BREW

B0 iR

PP-0

ISTI

LLER

BILG TT  Fd, 20.00 250.00
E 1208 ABEL

PUKP

2

FOR

FREE

LING

0oL, REN-8 ELEI 28.00 25.00
1hG  3-200 W

YATE BLGC

R

EOR

PIsT

1LLE

R

Std ALFh SIEM 40.00 20.00
¥ATE 71028 EK&E

¥ NIBZ. IRSC

FE-D 31.2/ &

oo

BILG FF  FX. 53.00 230.00
E PP 1S0% ABEL

Fod

CON?

ENSA

TiHG

CAPACITY 10TM. SUCTION SELF

(KTES) tees

OATE Ok EXISTING SEa VATER 44D BILGE EUNES

Eebtspeena bttt ensaeseebsitettorites

BEAD PRIMING DEL  ENTRY AL
IITTIITY

TTIY]
0.00 SELE HOTTON/TO 1450
3
(.00 SELF 3090
7.00 SELF [00XS BOTTON/TO 1500
0 4
D.0¢ 2400
0.00 SELY Taps7or 1500
.00 SELF  50¥tp BOTTuM/TO 1350

] f

72

SIOF KOVER KW/
CLEVE teets eresy QORT
B) TEtr 114

L
t1ees

KOTOR 1.7  BOKD 165
LOKT

i

HOTOR 13.5 HOR[ g3
1ONT

il

KOTOR 18.5 BORD 163
1087

il

KOTOk BORL 363
LOKT
AL

0rlb BORI 385
£0N1
At

KOTOR 31 #04i 363
i0ki

Al

¢

e

e

SUC ¥ SUC 4 BEL R®K DIHER FRIME POYER VERT VOL TRASE KZ Qit/ Sdir
TAG +#e8s b3 SHIP ING

SYTINVIY

3
(Li¥

il
KH

3 sy
ul

b 750
Did

160
NIA

21589
(14

Sk

Do

biv



USE  NODEL WAKE

rer artes eetd (CU HT/ER)

HATN REW-S ELEQ

§EL BLOCE K
¥ATE 125/1 BECR
R 25 tR
CooL hG
1NG

PUKP

KATN REV-§ ELEI
SEA  BLOCT K
VATE 123/1 BECE
R 25 ER
CooL A6
[KG

FUNP

DATA ON EXISTING SEA WATER AND BIiGE PURFS
S O T AT S R TN ST TITITY

CAPACITY TOTAL SUCTION SELF

HEAD

stester (NTRS)
I 3EEE 2]

.00 25.00

74,00 25.69

SUC X SUC ¥ DEL RPM  DIMEN PRIME POMER VERT YOI PHASE EZ QUY: SRIF

dEAD PRINERG DEL

(HTRS) tt3s
seets

.00 SELF

0.00 SELF

1223 1

73

ENTRY th

titee

S[DE/SIRE 190D

SIDEFS1BE 1800

Si0k MOVER KV

i)

IN KH
thity

KOTOR 7.8

KOTOR 7.4

I TAG #aeed et SR{T FIHG
(LEWL ¥s3eh seaee [OR7 &

thet el

YERT 385
iCAL

VERT 363
1CAL

1eer S
£
(L
1
IN
HH

61
ik

ic i 7a0
04



USE MODEL KAKE  CAPACITY TOTAL SUCTiON SELF

et setre vty (CU NT/ER) OEAD
ettt (NTRS)

seeeet

t+ PRGJECT SURVEY CRArT
FIRE 2 /s 21.00 37.00
PUMP STAGE BEST

CENTR &

[FUGA CRON

L PTON
FIRE BEST 27.00 40.00
% 8
BILG CROR
E PTON
PUNP

DATA ON EXISTING 320 WATER AND Bi1GE PUNPS
EERREEEEARE RN EE RN R TRt eRrERtintts

(MTRS) seee
Y

1.00

SUC ¥ SUC ¥ DEL w©M
BEAD PRINIHG DEL  ENiRY

KEEEY Bty

- 74

tis

1450

DIMEN PRIKE FOWER YERT VOL ¢RASE HZ QTY/ 841y
SION NOVER B4 7 TAG seewd #3 SEIP [N

TLEWY setes evb0s GORT F tee SHAC
0 LEED B¢ i
iN KK (LIv
T11Y] i
¥y
ROI0R 7.3 4183 St i
HOTOR §15°3 b 2



USE HOBEL HASE  CAPACITY TOTAL SUCTION SELF

$H o beaey eevd (CU KT/BR)  BEAD

teeeers (NTRS)
tEeEts

% PROJECT SURVEY CRAFT(N{TBUH)

SEh 4 BE 10.00  6.00
VATE S110% PUKP

L §

PuNP

DATA ON EXiSTING SEA WATER AND BILGE PUKFS
SEEEERERRTILEraa bt stnesenttbesbantiet

BEAD PRINING DEL  EWTRY 00 S[ON ROVER BN 7 TAG tttes

(KTRS) #4s¢
t11e

0.00 SELF

SUC X SUC ¥ GEL RPN DIMEN FRIKE POVER VERT YOL PBASE AZ QT¥/ SAIP

Btest seete (LAY setss taeet QOR7 £
i) 11t o1
IN K
trery

J0E30 TOP/TOP 1420 43011 KOTOR 5 AP
iy
0

=79

b SLE PING
LLELIN 1
3
(1x¥
]
1N
K



USE NODEL MAEE  CAPACITY TOTAL SUCEION SELF

BEE O wbaee vers (CU KT/BR) HEAD
ELELREE (KTRS)
thtees

1* FROJECT SURVEY CRAFT(OLD)

BILG GB-7 HAMN 6.50 25.00
E ORTH
PuKe ¥ Uk
FIRE K-922 B E 70.00 70.00

PUNP RE  PUNP
S

DATA OW EXTSTING SkA ¥ATER AKD BLLGE PUKPS
S N Ly

(NTRS) 4
teesy

0.00

SUC & SUC & UEL RPN DINEN PRINE POYER VERT VOL PRASE A2 QY SBiP
HEAD PRINTNG DEL

thtes

ENTRY
Y

- 76

33

2850

SION WOYER [

(LEVI 3sses aetes gopy £

H)

IH KK
1Y)

HOTOR 20

HOTOE 30

/

TP
451
31

30

S

TAG s332¢ 4+ SEIP PING
e Spac

£

(LEy
iN
H¥



USE KODEL WARE  CAPACITY

ter saetr $34e (CL HT/AR)
strese

¢t FROJECT SURVEY VESSEL

SER BARY 4.00
iie ORTH
R ¥
FUKP PUNP
FOR §
REF.
BILG GBT  N/S §.30
E BAKY
PUKP OR1d
¥
BILG SB32- B E 6.30
E BC  Funp
PURP §
G, SBY-S W/ 25.00
§. 0-160 B¢
PUNF L FURE
5
SEE H4-10 KIS 64.00
VATE 2208- B €
R BC  PUNP
PURP S
FOR
AC
PLAN
I
FIRE ¥-922 K/§ 10.90
PUKP £ Bt
PUNF
FIRE # 922 K/$§ 10.00
FUNP & Bt
Funp
§
FIRE k9228 BE 70.00

FUMP PURP

DETA ON EXISTING SEA WATER AND BILGE PiUNPS
R I I A Y AT )]

TOTAL SUCTION SELF

BEAD

(KTRS)
tersee

25.00

25.00

25.00

36.00

20.00

i0.00

10.40

10.00

BEAD FRIMING

(KTRS) #eee
Y

0.00 StLF

0.00

D.00 StLF

0.00

0.00 SELF

{.60 SELF

0.00

¢.00

SUC % SUC ¥ DEL RKM DIKEN PRIME POYER YERT VOL PEASE A7 QTY/ SRiP
TAG seest ¢+ SEIP PING
(LENY Bsa8t e3¢ JORY

1) B3 trt

DEL  ENTRY
TITRTIIY

100X1 TOP/TOR
0o

HO0X1 TOR/TOF
00

215K T0P/TOF
13

21542 S{DESTOR
(H]

-77

eet SiON HOVER k¥

IN KM
It

[400 360X2 KOTOR . 1KV
00x40

0

2900 HOTOR 2

J65%2 NOTOR 1. 4E%
JoNed
H

iy

K010k

T30 909K KOTOH §.3
AT46

¢

100%3 KOTOR 30
001440
0

2450

2850 HOTOR 30

€830 ELEC

{18

415

433

415 3

43

50

30

50

30

50

1Y

30

it

SPAC
k
(L
¥

[k
L1

830X
180

6301
T80

§30¢
T80

530
A

530K
781



USE KODEL KARE  CAPACITY TOTAL SUCTION SELF

ser o aasee dave (CU WT/HR)  READ

teesset (HTRS)
£41198

4 FROJECT SURVEY VESSEL(HEW)

b/d BEST 27.00 35.00
PUNP 1

CRON

PTCN
FERE BY-65 B E 100.00 76.00
PuKp PUKp

§

BATS QW EXISTING SEA YATER AKD BILGE FukbsS
BEREERREEERLERIELEERt Rt iasittisingy

{RTRS) s
seEvt

.00

SUC ¥ SUC ¥ BEL EPK DIWEN TRIKE POVER VERT YOI PRASE 8% QTY/ SHEP
BEAD FRINING OEL  ENTRY

TIGEL B3Nt

- 73

(23

BRI\

SO MOVER EW

f

TAG #rerr 8t SR

(LYW edsee eexts EOR7 T

A
TN KA
EEEEE

DIESE 6.7

HOTOK

thsd

415 3

133

50

3

it

¥ HG
SFAC

{Li

ik
HH

530X
T80

£30%
Y



USE NODEL HAEE
tEE dreer ks

CAPACETY TOTAL SUCTION SELF
HEAD

(CG KT/BR)
trsdaes

{KTRS)

L2212

DATA ON EXiSTENG SEA YATER AN) BILGE PUNPS
R R e S T I L L

READ PRINIRG DEL  EWTRY £t SION HOVER KW/  TAG #sees 2 SRy

(NTRS) #41¢
teess

¥+ PROJECT THIRD FLEET TANEER AoiTyvA

BILG WE 40 NEFZ

E 4 -8CH

Pukp -H0B
N0
PYKP
EN

SEL RSVE5 ESB

VATE -300

R4

CooL

ING

PUHP

BILG SBY-6 B F

£ 5-120 PUKP

FUKP L §

AUX. BV-65 B E

gARB -160L PUKP

OUR §

{ooL

ING-

sy

PUKP

BILG SBY-1 B E
E/B& 00-3[ PUNP
LLAS 5. §

I

TAHK

CLEA

KING

PUKF

BILG SBY-8 B E
E/FL 0-200 Pukp
BE 1 §
FIGH

TENG

FUMF

5.00

18.00

60.00

10.00

100.00

110.00

2.00

23.00

20.00

2.40

14.00

10.00

0.00

1.00

5.00

6.00

5.00

$.00

SUC % SUC £ DEL RPK DIKEN PRINE POVER YERT VOL FHASE BZ QTY/ SHIF

$HEEE traee (LYVX s#ate ssev QORI F
B IITETT
[k M§
tres
360 BORT 446 3
L0KT
il
143 YERT 440 3
1CAL

2500 625X6 KOTOR 10 VERT 4490 3

00x16 [CaL
15
2900 BOOXS MOTOR 12.5 WERT 440 3
60x16 [Chi,
35

2308 300%7 KOTOR 325 VERT 440 3
0nxzl 1CAL
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inkzo iCAL
Bs
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DATA OF EXISTING SEA VATE® AND RILGE PUKPS
R A T TR TR R s I ]

USE NODEL MAKE  CAPACITY TOTAL SUCTION SELF

BER O RREER 4004 (OO NI/BR)  RELD

srEse0t (NTRS)
[ 231221

BILG SBY-1 B £ 140.00 40.00
£ 00-20 Pukp

BALLO L §

AST

il

SERY

ICE

PuKP

SUC X SUC X DEL RPX DIKEN PRINE POVER VERT

BEAD FRINTNG DEL  ENTRY

(HTRS} sxae
T

5.00

FEERY Ehbee
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DATA ON EXISTIKG SEA ¥ATER AKD ®IiGE PUHPS
BEESIREEENAEREII et Rt REatttaterre)

USE HODEL KARE  CAPACITY TOTAL SUCEIOW SELF  SUC & SUC ¥ BEL RFN  DINEM FRIKE POVER VERT VOL FBASE A7 QUi/ SHiP
PR daate sa0w (CU HT/AR)  BEAD  BEAD PRINING DEL  ERTRY Bk OSLON NOVER E¥ /1  TAG eeer o SEIP {{KG

CHERREE (KTRS) (NTRS) ##%t  ¢e4sr seets (LYVY seeks e foR7 E 1eee P
I ETZ I TETY: f) IV 3
I Ky XY
thees ]
[K
Ll
t* PROJECT TRV
FIRE Sp  N/$§ 22.00 2000  7.00 1450 KOTOR 5.6 {153 50 1 o0k
PUNP G2/1 FLOR 630
ITE
ENGG

FIRE SP-62 FLOR 22.00 20.00  0.00 SELF  178Y1 TOP/TOF 145D 645K2 KOTOR 7.5HP 453 5% 28001

ITE 78 34132 §30)
BILG ERGG 5

E

PUNP
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USE HODEL KARE

EEEOBERLE bEt (CU WT/ER)

3 PROJECT YIRRANT

EATR 2°43° VORT
ACTL CENTR BYNG
0N TFUEA TON

PUKP 1 Stkp
-4/C SOH

PLAK

T

BILG POSIT MECH
E IVE TOR
PUNP ROTAR PUNP
-SHa ¥

FT TYPE

SPAC H8-HR
EooIl

SUNP NB-ML KEGA
PUNP [T TOR
PUKP

BILG POSIT NEGA
E IVE ToR
PUMP DESPL PUKP
-§4T ACEHE

L 1)

LFA

ROCK

COIL 21/2° DRYS
OBAE 2" DALE
L]

FUKP

-E¥4

PORA

TOR

SEA MEGAT NEGA
VATE OR  TOR
B TiPE

PUNP BL-2

~CAT 172

AEUL

T

(2222 2]]

1.08

J.00

3.00

4.00

(0.00

BEAD

(NTRS)
7Y

43.00

£5.00

10.00

36.00

25.00

100.00

DATA ON EXISTING SEL ¥ATER AND BILGE PUNPS
TEREEIURLEIRIREEIE RNt It e esttery

CAPACITY TOTAL SUCTEON SELF

(KTRS) sset
1ets

§.00

¢.00

§.00

{.00

SUC X SUC ¥ DEL KPK DIKEN PRINE POVER VERT VOL FHASE §7 QY SHIF
AEAD PRINING DEL  ENTRY teF SION NOVER RM  /  THG #eaee vr SRR PNg

ERERE f1at [LYNY e eboee iy F
1) IENTT
TN KK
thies
2025 KOTOH 3 220
220
330 20
20
i730 220
Lein K370R 280

82

e

oc

e

ot

0e

sE2t SPAC
13
(LX¥
)
TK
HH

2 1300
K190

2 1360
1790

§ 1300
kT9¢
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1790

[ 1380
s

[ 1Joc
1790



USE MODEL NALE
AT TR

CiRC 1 YORT
ULAT [/2°X BYWG
ING 2°  TOM
VATE SIHP
R S0k
PUKP
-REF
SUNP K-50- MEGA
FUKke B TOR
ME-11 PUKP
CIRC § J

ULAT 14471 CaRU
ING §°  THER
PUNP YERTI §

-0 G CaL

€0aL 51/%° WORT
ING  VERTL BYNG
YATE CAL 2 TOW

R STAGE SIWP
PUKP SON

-4/C

FLAN

T

FIRE 67X6" HARL
MLIN CEHTR AND
L IFUGK ENGG

BAKG 1. €o.

ER

SPRd

I

PURE

-fLl

1.5

DECE

BULL VDSPT M/§

] NORT
FIRE 1 1KG
PUKP TON

CAPACETY
(CU HT/EBR)

seseeee (WTRS)
T

[2.08 33.80

15.00 10.80

36.00 1.20

15.00 41.00

100.60  £.00

114.00 60.00

BEAD

OATA ON EXISTING SEA VATER AHD BTLGE PUMPS
ENEIERLUIIEREItt et arerEartEtststsnsg

TOTAL SUCTEON SELF
HEAD PRINING DEL

(HTRS) $3e¢
sE4a4

0.00

8.00

0.75

0.00

0.00

T.80

SUC X SUC X DEL KPK DIKEN PRINE POVER WERT VOL PBASE 87 QTY/ SHil

ENTRY

FEEEE BERtY
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DATA ON EXISTING SEA WATEE AND BILGE FUNPS
EECELINRERISEEEUIRTEREIRIEEIIRERIQLIEL

USE MODEL WAKE  CAPACITY TOTAL SUCTION SELF  SUC ¥ SUC & DEL RFN DIWEW PRIME PO¥ER YERT YOL PBASE 87 QT¥/ SBIF
ber eebes aeer (OO NT/ER)  BEAD  BEAD PRINING DEL  ENTRY s+0 SION WOVER BV /7  EAG *ees tt SA[F PING

teasets (NTAS) (HTRS) #ts¢ TIINITIL (LYWL esset eteds QORL £ st1t SPAC
st t1iit []) thtt $33 E
[K MK (Liv
(2R 2] )
K
N¥
SEA /6 YORT 124.00 12.00  0.00 1550 220 011309
VATE DI BYNG 5790
R TON
PUKP SIHp
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L 808 DALE 100X2 KF [CAL
BILG 150
£
PUKP
SEA B/10 WORT  235.00 25.00  0.00 (160 8.3 220 bC i 1300
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USE KODEL MAEE
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INT D LE
DR#1 STON
K E
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BILG ¥ 50 HEGA
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PUKP
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¥
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DRAL DRYSD DRYS
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ER EL
PUKP
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'
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X

BRIN KA-13 GlRv

E 8 LE

FUNP STON
t

CAPACITY

1212133}

5.60  0.00

.00 0.00

10.00  2.00

§0.00 85.00

75.00 59.00

(2.6  0.90

TOTAL SUCTION SEiF
BEAD
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0.00
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DATA ON EXISTING SEA ATER AKD BILGE PUNPS
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APPENDIX II

STANDARD RANGES OF
SW AND BILGE PUMPS



Appendix-II

STANDARD RANGES OF SEA WATER AND BILGE PUMPS

SOTR STANDARD ' STANDARD
CAPACITY TOTAL
(CU_MT/ER) HEEAD (MTS

1 05 35 - 50

2 10 35 - 50

3 20 - 40 35 - S0

4 60 - 80 40 - 80

5 © 100 80 - 100

6 150 - 200 80 - 100

7 250 30 - 40

8 300 - 350 10 - 15

9 450 - 1000 10 - 15

10 1500 - 4000 7 - 10
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APPENDIX III

STANDARD CLASSIFICATION
OF
SW AND BILGE PUMPS



PRQIECT USE

LA 2 B A S 4

B

i

STANDARD CLASSIFICATION OF SEA WATER AND BILGE FUMPS

MODEL  MAKE CAPACT  TOTAL SUCTION SUCTION DIMENS PR
T T TY  HEAD HEAD DISC TS MOVER
(Cu (MTR} (MTR) FLANGES **"**" T

M'I /! i{{:\ 'l '''' L 2 A R I I ]

''''''

** STANDARD PUMP CAPACITY{CU M/HR): &

* STANDARD PUMP TOTAL HEAD(MIRG): 25 T &0

.00 G.00 (.00

LST MS 25G  POLAND P00 0.00 0.00 MR
SNM SEA WATER YH-18/I [JSSR 1.00 20.00 0.00 44 1416 MYOTOR
PUMP-REF. I 1:200
SHR HOT WATER EILSN-18 [ISSR 1.0 100.10 .00 1.5X16
CIRCIULATIN /I-11 12200
G FlMP
VIKRANT EXTRACTION 2"X3" WORTHYNG .02 43,00 0.00 MUTOR
PIMP-A/C CENTRIF TON
PLANT {JGAL STMPSON
877EKM BILGE 1B].6/5 USSR 1.50 0.00 .00 MR
DRYING -1.572
FUMP
i713 HOT WATFER MS 116G USSk 1.50 I1s5.00 0.00 1927101
J/JM (OOLING & &0
GYRO
COMPASS S
W CIR.
PUMF
sNR FRESH ENPS 1ISSR 1.950 Z0.00 5.00 477420
WATER AND -1.5/20 620
SANITORY
PUMP
( PORTABLE)
NIREEKS M/E S/W 4V FRANK 1.5 46.00 N0.00 1ibx1Z20 2720545 MITCE
HAK CCOLING MOHN A/S U410
PUMP
1258 DOMESTIC iB 1JISSR i.60 20.00 2.00 f?? 'f))f‘.lB MOTOR
E(IM5)  PUMP 1.6/5-1 0xa25
577
1241 PE SANITORY AlKG-2/ USSR 7 .0u 2.50 0.00 MOTOE
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STANDARD CLASSIFICATION OF SEA WATER AND BILCE PUMPS

IR R R R I I R ] L e e e Retewasvrnr >

PROJECT USE MODEL  MAKE CAPACT  FOTAL SUCTION SUCTION DIMENS PRIME
rwerrr xeas IR TY  HEAD  HEAD DISC  IONS  MOVER
(i (MTR) (MTR) FIANGES ~* %=+ =~rev>?
[ﬂ‘/Ht)\] tryE e ¥ e rP e FE T EE AT .
SNE SEA WATER FK4--10/ USSR 2.00 21.00  0.00 509%96 MITCR
PUMP 0 65320
VIFRANT BILGE FOSITIV MEGATOR  2.75 45.00  6.00
FUMP-SHAFT E PUMP -
SPACE ROTARY
TYPE
ME-MKII
SHAKTI AUX BILGE AOI201A SIHI 2.40 14.00  0.00 40X32 HTOR
PUMP N SUPPLOE
BREMEN
NEINSTAD
1
P-15  FEED PUMP M/S BEST  7.50 20.00  0.00
&
CPOMPTCH
DP-25 BILGE PUMP AB TI M KAVERI 2.50 20.00  6.00 100X20 MITOE
ENGG . 0300
1241RE  BILGE PH-32TM USSP 7.70 20.00  5.00 205%22 MITOR
STRIPPING X670
PUMP
SNM BILGE PUMP EBN 3/5 USSR 2,60 5.00  0.00 40432 1209X2 MITCR
362345
i641  WATER IVSiH-2M USSR 300 0.00  2.00 125427
PUMP ( TURBU 0
LENT SELF
PRIMING)
VIKRANT SUMP PUMP M8-MKIL MEGATOR  2.00 10.00  0.00
PUMF
773 SEA WATER MS-22 USSP 3.00 20.00  0.00 405520
J/IM  CIRCULATIN 08226
G PP. FOR
RFFRIGERAT
10N
3.0030.00  3.00
VIKRANT BILGE POSITIV MEGATOR  2.00 30.00  6.00
FUMP-MAIN E PUMP
M/C POCM  DISPLAC

EMENT
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PROJECT

AR E e

AMBA

IS8T

773
J/IM

DEEPAK

773
J/3M

VIKRANT

SURVEY
VESSEL

SDB
MKII

SDH

MKIIT

L2 MK
ITI

STANDARD CLASSIFICATION OF SEA WATER AND BILSE PUMPS

AR R P TR TARS AT P ey

USE

LA

SANITORY
PIMP

SANTTORY
Furap

SANITORY
PiMP I

SANITORY
PUMP

REF.- PLANT SK
2-03-4-

S/W PUMP
2

SEWAGE
PUMP

AlJX
CCNDENSATE
PUMP-T/A

BOILER
CONDENSATE
TANK
COOLING
PUMP

CCIL DRAIN
PUMP-EVAFO
RATOR

SEA WATER
PUMP FCR
REF.

BILGE PUMP .

B1LGE PUMP

BILGE PUMP

MODEL

LEE I

ESN
-2/11

ESN
-2/1%
ECH/2-1

AO 3120
K-3

M5-21

VBK
40-23/4

MS-31

21/2"%X2

SP-37/1

JM-6

MAKE

LA ]

USSE
USGR
tISSR
BE PUMPS

POLAND

USSR

KSB

1JSGR

DRYSDALE

HAMWORTH
Y PUMPS

KIRLOSKA
k
BROTHERS

FIORITE
ENGG.

FLORITE
FUNE

CAPRC
Ty

(1]
MI/HR}

TE e v

3.00

.40

(RS ]

LI I I

e

LR R N RN RN

TOTAL SUCTION SUCTION DIMENS PRIME

HEAD
{MIR)

LA R B

25,

25,

i5.

15.

5.00

.00

00

.00

.00

>. 00

00

.00

0o

0o

5.00

0o

00

HEAD DISC
(MIR) FLANGES

*e TR F re

.00

.00

.00

.00

e

.00

.00

.00

.00

.00

.00

.00

TrE

100¥100

106100

ITNS  MOVER

E*TTOr 2w

621.5X MOTOR
302.5

621.
602.

AOMETOR

LG

MITCE

10001 MOTOR

50X150

428415 MOTOR
ZX237

MOTOR

40520

0226

6020 MOTOR
OX400

MOTOR

.00 120X120 41720272 MOTOR

7X210



STANDARD CLASSIFICATION ¢F ‘F.A WATEP AMD BILGE PUMPS

L I B A T T . P e e

PROJECT USE MODEL. MAKE CARACT - TOTAL SUCTION SUCTION DIMENS PRIME
TrETar maay rrroee e IRy HFAD HEAD DISC IONS  MOVER
(i) (MTR} (MIR) FLANGES ‘***-*v =+v»

MT/HP] LA I I tw T aw LIRS L )

LRI

773 SEA WATER 63 POLAND 4.80 26.00  0.00 MOTOR
J/M PP-A/C WSA-15M
554
VIRAAT MAKE UF  MA~159 GIRDLE 5.00 0.00  0.00
FEED PUMP STONE
SAR BILGE PUMP 3 BH USSR 5.00 0.00 0.00 MOTOR
5/5
SNR BILGE PUMP 3 BH 5.00 0.00  0.00 HOTOR
5/5
THIRD BILGE PUMP NE 40 A NEF2-SCH  5.00 7.00  0.00
FLEET ~MOHNO
TANKER PUMPEN
. GODAVAR BILGE PUMP TEF53 M/S 5.00 0 3.00  0.00 MR
I HELICAL HOWALD
ROTOR  STWERKE
BEUSCHWE
RETAG
LEANDER BILGE PUMP 10UHL BRITISH  5.00 10.00 (.00 msxi MOTOk
S LABOUR 085335
IST(L} BILGE FUMP STC-4BC B E 5.00 18.00  0.00
PUMPS
P-15  BILGE PUMP SUYASH 5,00 70.00 8.00
ENGS
SSK SEA WATER REW KLEIN 5,00 20.00 0.00 MOTOR:
PP -A/C  65-250 BECKEF
PLANT BIOC  AG
P-15 ° BILGE PLMP M/S 5.00 28.00  A.00
SUYASH
ENGG
877 EKM NSB-5/1 USSR 5.00 33.00  1.70 MOTOR
7
SR DIRTY EBN 5/5 USSR 5.00 56.00  £.00
BILGE FUMP
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STANDARD CLASSIFICATION OF SFE\ WATER AND BILGE FUMPS

FAEE £ XA RTINS LR R L B AN B N AL LK 2

PROJECT USE MODEL ~ MAKE CAFACI TOTAL SUCTION SUCTION DIMENS PRIME
¢ MEAD  HEAD DISC  IONS  MOVER
(€U (MIR)  (MIR) FLANGES **** MREARE
m,"}{R:I ------ LI B A LR B AR I
1241RE  DIRTY EBN 5/5 USSR 5.00 56.00  5.00 127953 MR
BILGE PUMP 35%345
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PROJECT

XERRX TR

STANDARD CLASSIFICATION OF SEA WATER AND BILGE PUMPS

EEREARARNAX LA RN R EIRT F AT E AT T Y RAATPENTRN SR AR

UUSE

L

MODEL

AR AR

MAKE

LI

** STANDARD PUMP CAPACITY (CU M/HR):

* STANDARD PUMP TOTAL HEAD(MIRS): 35
VIRAAT ELEMANT MA-160 GIRDLE

SURVEY
VESSEL

SURVEY
VESSEL

SURVEY
CRAFT(O
LD)

DEEPAK

SHAKTI

LEANDER

LST(L)

LST(L)

SDB
MKTI

SHAKTI

VIRAAT

DRAIN PUMP

BILGE PUMP GB7Y

BILGE PUMP SH3Z-BC

BILGE PUMP GB-7

SEA WATER
HYDRO-PHON
E PP

4 STAGE

NT-32-2
00(180)

CIR.
WATERPP—CA
RGO REF
PLANT

BILGE PUMP 5T54B

SELF
PRIMING
BILGE PUMP

5TS 4B
(BC)

STS-4B(
BC)

BILGE PUMP

SEA WATER
PUMP-A/C

A411Q
KK

S W
HYDROPHONE
PUMP

A 03634
KKTP™ 1"

BILGE SUMP
PUMP

M 50

STONE
M/5
HAMWORTH
Y

B E
PUMPS

HAMWORTH
Y UK

B E
PUMPS

ALLWEYLE
R

M/S B E
PUMP

BE PUMP

M/S B E
PUMP

B E
PUMPS

KSB

MEGATER

- 94

CAPACI
Y

(Cl
MT /HR)

LI

10

TO 50
6.00

10.00

TOTAL SUCTION SUCTION DIMENS PRIME
HEAD
(MTR)

LR R N ]

0.

25.

25,

18.

18.

28.

Qo0

.00

00

00

.00

.00

.00

00

00

.00

00

.00

.00

.00

HEAD DISC
(mR) E‘LANGES LA B S L

EXAREET BAET B TR

.00

.00

.00

.00 50%50

50X40

.00

.00

.00

.00

.00 50¥50

.00

TONS

100X100 360X20

0x400

600x20
0X300

MOVER

MOTOR

MOTOR

MITOR

MITOR

MOTOR

MOTOR

ELEC

MOTOR

MOTOR

MOTCR



PROJECT

L

NIREEKS
HAK

SURVEY
CRAFT (M
ITHUN)
DEEPAK
LA MK
111

LST

SHAKTI

sDB
MKII

SOB
MKII

PETYA
shB
MKIII

sng

MKIII
i258
E(IMS}

STANDARD CLASSIFICATION OF SEA WATER AND BILGE PUMPS

USE

L &

COOLING
PUMP FOR
DIVING

SEA WATER
PUMP

AUX BILGE
PP

SEA WATER
PUMP{A/C)

AUX BILGE
PUMP

FIRE &

BILGE PUMP

SANITORY
PUMP

HULL &
FIRE
,BILGE
PUMP

SANITORY
PUMP

FIRE &

BILGE PLMP

FIRE &

BILGE PUMP

COOLING
FIRE &
DRAINAGE
PUMP-A/C

LB S AN ESESEEEERESNSEEREREEEEEREELEEEEEESEEEEREN.]

MODEL

L B

5110
KK/BC

5110KK

EDS
100-75

PA
10A-6VC
22X0.51

EDS100-
75

SELF
PRIMING
TYFE

ESN-1/1
-IT

313-vDP
X2

ESN1/I-
1T

SVAM
332

SVAM
332

UBC
10/408U
BC3/40

MAKE

AR w

B E
PUMPS

B E
PUMPS

GOTHIA
SWEDEN

B E
PUMPS

POLAND

GOTHIAHO
oD
SWEDEN

B E
PUMPS

UJSSK

WORTHYIN
GTON-SIM
PSON

1JSSH
B F PIMP
M/S B E

PUMP

tJSSR

- 95

CAPACI

ﬂv

{Cu

10.

10.

10.

10.

10.

10.

(4]

16.

10.

10.

10.

10.

10.

10.

MI /HR)

LI BN

00

00

00

00

0

00

.00

00

00

00

00

G0

00

00

TOTAL SUCTION
HEAD
(MTR)

TR RS ER

20.

21.

25.

25.

30.

37

37

40.

.00

.00

.50

00

00

00

00

00

.00

.00

.00

.00

.00

00

HEAD
(MIR)

* fFREER

D

[®N)

~]

.00

.G0

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

SUCTION
DISC
FLANGES

FrrenxTww

65X60

30X30

150

65X65

74X40

40¥%

DIMENS
IONS

tEE R AN

570%21
0x290

490X17
0x180

554X18
X283

T62%X27
0x435

PRIME
MOVER

*-rEA L

MOTOR

MOTOR

MOTCOR

MOTCR

MOTOR

MOTOR

MOTOR

MITOR

MOTOR

MOTOR

MOTCR



STANDARD CLASSIFICATION OF SEA WATER AND BILGE FUMPS

LR RS BEER R EREE AT EEE R

PROJECT USE MODEL  MAKE CAPACT
W RN N AR X LR & & L TY
(cu
MT/HR)
LST SANITORY  SK6-02- POLAND 10.00
PUMP 4-1

VIKRANT SEA WATER MEGATOR MEGATOR 16.00

PUMP~-CATAP TYPE
ULT BL-2
1/2

- 96

LR AR R EAEE BRI ENEE BN R X IR

TOTAL SUCTICN SUCTION DIMENS FRIME

HEAD
(MTR)

LI 4

45.00

100.00

HEAD DISC

(MTR} FLANGES *==+=-

LA ER R ISR NFEEER]

IONG

MOVER

LR IR N BN )

0.00 110X110 474X18 MOTOR

0.00

SX272

MOTOR



PROJECT USE

L B & 4

*~ STANDARD PUMP CAPACITY{CU M/HR): 20 TO 40

* STANDARD PUMP TOTAL HEAD(MIRS):

STANDARD CLASSIFICATION OF SEA WATER AND BILGE PIMPS

AR XTI IR AT A AR RNT F XTI T AN T2 X TP PRI RT TR W

MODEL

wrxx L

MAKE

*x ek

LCU MK CIRCULATIN A4120KK B E

I

55K

DEEPAK

LEANDER

VIKRANT

773
J/IM

LEANDER

VIKRANT

LCU MK
II

DEEPAK

OPV

G PUMP-A/C

SEA WATER REW

FP-DISTILL 40-260

ER

AUX VBK

CONDENSATE 40-23/4

PP-CARGO &

DRAIN TANK

AlJX SW

CIRCULATIN

G PUMP

CIRCULATIN 1

G WATER 1/27%2"

PUMP-REF

SEA WATER SK3-01i-

PP-REFRIGE 1

RATTION

SONAR 1

QOOLING 1/2DVX8

PUMP MONOBLG
CK

SuMP PUMP  M-50-B
MK-1I1

SEA WATER AQO

PUMP-A/C 5110-KK
/BC

COOLING REX

WAL B oo aon

PP-HARBOUR

DA

STERN TUBE VLI-65-

COOLING 50-250

PUMP

CAPACL

IaY

(CU
MT/HR)

LI A )

35 TO 50
10.50

PUMPS
KSB. 10.50
BREMEN
KSB 12.00
DRYSDALE 12.00
WORTHYNG 12.00
TON
SIMPSON
FOLAND 12.00
WORTHYIN 15.00
GTON
SIMPSON
MEGATOR 15.00
PUMP
BE 15.00
PUMPS
KSB 15.50
WEIR PP 17.00
UK

- 97

TOTAL SUCTION SUCTICON DIMENS PRIME
HEAD DISC

HEAD
{MIR)

re e xEw

15.

89.

12.

13.

1G.

20.

20.

0on

00

.00

00

80

.70

.00

00

G0

00

.00

IONS

(MIR) FLANGES *=*****

rE T e

20.

.00

.00

.00

.00

.00

00

.00

.00

.00 50%50

.00 65X50

TR en

.

.00 160X160

560X34
3X622

855X2%
6X3050

S00X26
6X31i0

600X80
0X10E3

MOVER,

LI 2 B A

MOTCR

MOTCR

MOTOR

MOTOR

TURBI

NE

MOITOR

MOTOR.

MOTCR

MOTOR

MITOR



STANDARD CLASSIFICATION OF SEA WATER AND BILGE PUMPS

EARXTTXEARRAAARARENT TR P R IR TAANRNT AR AN AT R NN
¢

PROJECT USE MODEL  MAKE CAPACI TOTAL SUCTION SUCTION DIMENS PRIME
FRmmAT omwew ool e TY  HREAD HEAD DISC JONS  MOVER
(cu (MIR) {MTR) FLANGES **»*~* =777

MT/HR) =777~

rrereen

GODAVAR SEA WATER VGC 17.50 42.00 0.00 127¥127 MOTOR
I PP-EVAPORA 25-125A
TOR BN
FETYA  BRINE PUMP EKN-18/ USSR 18.00 12.00 0.00 130X140 E£30¥51 MOTOR
' FOR A/C I 0X380
PLANTS
CIACULATIN
G PUMP
THIRD SEA WATER RSV65-3 KSB 18.00 25.00 1.00
FLEET  OOOLING 00 A
TANKER  PUMP
1641 PISTON 2 P-1 USSR 20.00 2.50 6.00 180X160 1075X7 MOTCR
PUMP/BILGE 00Xz08
PUMP 5
ASTRAVA SEA WATER FLORITE 20.00 4.00 0.00 184X184 660X25 MOTOR
HINI PuMP ENGG 0X320
SHAKTI COOOLING ETA KSB 70.00 20.00 0.00 65X65 MITOR
WATER PP 50G/200
D/G
SSK BILGE PUMP TT 120K FA. ABEL 20.00 250.00 7.00 100X50 MOTOR
2 FOR
FREEZING
877 EKM MAIN 2P1-MR- 1ISSR 20.00 350.00 6.00 1075X7 MOTCOR
SUCTICN 2 00X208
LINE 5
TRV FIRE PUMP SP G2/1 M/S 22.00 20.00 7.00 MOTOR
FLORITE
ENGG .
TRV FIRE & SP-62/1 FLORITE 22.00 20.00 0.00 178X178 649X25 MOTCR
BILGE PUMP ENGG 4X325
LCU MK FIRE PUMP SP-62-1 FLORITE 24.00 20.00 0.00 DIESE
II ENGG 1.
SHAKTI COOLING NT-40-2 ALLWEYLE 25.00 14.00 0.00 80X65 MOTOR
WATER 00{180) R
PP-A/C

- 98



FROJECT

LI

SURVEY

VESSEL

CTS

205ER

DEEPAK

SHAKTI

SURVEY
VESSEL(
NEW)
SURVEY
CRAFT
SURVEY
CRAFT

58K

NIREEKS
HAK

QU MK

CTS

LCU MK

STANDARD CLASSIFICATION OF SEA WATER AND BILGE PUMPS

lISE

ey

. PUMP

EMERGENCY
FIRE PUMP

HULL AND
FIRE PUMP

AllX BILGE
PP

AUX BILGE
PLIMP

D/D PUMP

FIRE PUMP

FIRE &
BILGE PUMP

COOLING
WATER FOR
DISTILLER

FIRE PUMP

BALLAST
PUMP&
GENERAL
SERVICE
PUMP

NONW-SUBMER
CIBLE PUMP

BILGE/FIRE
PUMP

"1’1’"!'*ﬂ"?"!tli"'"’t!!"l’lk"ll’!"tt'Q

MODEL

LA A3

SBV-50-
160L

ESN-11

REX-50-
26W

REW-55-
200

2 STAGE
CENTRIF
UGAL,

REW-65-
200
BLOC

MA,
B44KK
/BC

A
7120KKT
E

CENTRIF
UGAL

A 7120
KKTE

MAKE

LI

M/ BE
PUMPS

BEACON
USSR
KSB
KSB

BEST &
CROMPTON

M/S BEST
&
CROMPTON

BEST &
CROMPTON

KLEIN

B E
PUMPS

B E
PUMPS

BEST &
CRCMPTON

M/S B E
PIMPS

CAPACI

TY

(CU
MT/HR)

K*RAEw

25.

25.

25.

25.

6.

26

27

21

00

(0

00

00

00

.00

.00

.00

.00

28.00

30,

99

00]

.00

.00

.00

TOTAL SUCTION SUCTION DIMENS FRIME
HEAD
(MIR)

" hE AR

20.

30.

45.

65.

18.

20.

37.

40.

25.

60.

18.

17

8.

G0

o0

00

G0

30

00

.00

GO

00

00

00

o0

.00

00

HEAD DISC

6.00

65%65

0.0660

0.00 83x89

8.00

IONS

(MTR) FLANGES ******

LB B LEL I B I

195X58
2¥582

1070X3
00X380

280X4 4
0X545

MOVER

[ I

MOTOR

DIESE

L

MOTOR

MOTOR

hIESE

L

MITOR

MOTOR

MOTOR

MOTOR

MOTOR

MOTOR



PROJECT

LIk 3 2 W 4

OPY

VIKRANT

i641

SSK

LST(L)

173
J/7IM

DEEPAK

205ER

1241 PE

SNR

SNR

STANDARD CTASSIFICATION OF SEA WATER AND BILGE PIMPS

lJSE

« xR R

NON-SUBMER
CIBLE PUMP

CIRCULATIN
G PUMP-D G

QOUNDENSER
PUMF

SEA WATER
PP-D A

CENTRIFUGA
L MARINE
PUMP NON
SUBMERSIBL
E

FVAPORATOR
SEA WATER
PUMP

EMERGENCY
FIRE PP

FIRE MAIN
pUMP

COOLING
WATER
PUMP-A/C
FIRE PUMP
FIRE MAIN
PUMP

FIRE FUMP

LR P T ERT AP RAAFFAERS ARSI L L L XA TR FTXRRA NN

MODEL

LA I A

HC-65-4
0-200

6
1/74"X5"
VERTICA
L

NTSV
40/15

ALFA
7102BN1
02.21.2
/1

HORIZAN
TAL
SELF
PRIMING

40 wWOL

GSK-RGI
KK

NTSV
40/65

HUB
40/65-5
0 Ms

HUBC-40
/65 MT

NTSV
40/65

HITBC
40/65
MT

MAFE CAPACIT
TrT X 'I'\l!
ey
MT /Hiz)
WEIR UK 35.00
J H 36.00
CARUTHER
S
LISSR 40.00
SIEMEN&RH 40.00
INSCH
BEST & 40.00
CROMETON
USSR 40.08
50.00
40 .00
USSR 40.00
[JSSR 40.00
USSR 40.00
LISSR 40.00
40.00

100

TOTAL SUCTION
HEAD
(MTR.)

-

L

40.00

i5.

20.

20.

25.

40.

48.

65.

65.

55.

TN
o

HS.

.20

Qo

J0

o[y

00

00

0o

00

00

o0

.00

(0

HEAD
{MIR}

T reTw

.00

.15

.00

.00

.60

.00

.00

.00

.00

.00

.00

.00

.00

SUCTION DIMFENS PRIME

DISC
FLANGES

65X40

180X160

7676

IONC

*» ¥ ey

685518

6X741

78045
0X455

70048
0/368

300DX1
080H

540245
IxI79

MOVER

*

MOTOR,

MOTOR

D/

FNGIN
E
(RIVE
N

DIESE

L.

MITOR

MOITOR

MITOR

MOTOR



STANDARD CLASSIFICATION OF SEA WATER AND BILGE PUMPS

AT X P CARF AR R AAXARLTF AR FCRFITFAX XS FXAI T F v X F ¥ &

PROJECT USE MODEL MAKE  CAPACT TOTAL SUCTION SUCTION DIMENS PRIME
TY HEAD  HEAD DISC  IONS MWER

(CU  (MTR)  {(MIR) FLANGES **>"<< r**°*
MT/HP.J L exar AAERE TERERENAE

TE TR ER

VIRRAT SALWAGE SIZE E PLENTY 40.0G  &85.00 0.00 MOTR
PUMP TYPE V
IN/HDG"
/6"
877 EKM S W & NSB USSR 43.00 380.00 5.00 82544 MOTIR
BATTERY 40715 044735
CCOLING
PUMP-A/C

101



FROJECT

LI BN 2 & 3 4

STANDARD CLASSIFICATION OF 5SEi WATER AND BILGE FUMPS

USE

LA I ]

LEE TSR I

MODEL

TEr v

LT I IR e

MAKE

e 4w

*” STANDARD PUMP CAPACITY(CU M/HR):

* STANDARD PUMF TOTAL HEAD(MIRS):

PETYA

AMEA

SHAKTI

877 EKM

MATANGA
(OGT)-I
I

MATANGA
(OGT)-I
1

MATANGA
(OGT)-T

I

LCU MK
11

WATER
CIRCULATIN
G FUMP

DG QIOLING
& A/C HOT
WATER
CIRCULATIN
G FMP

EMERGENCY
FIRPE PUMP

AUX
QCOLING
PLMP

BILGE PUMP

SEAR WATER
FIMP-REF

BIIGE FUMP

GENERAL
SERVICE

PMP

FIRE &
BILGE FUMP

TSN 5
HM-i8A

BEACON

4B-026
RW

FEWE-5
§0-250
VERTICA
L
MCN-AUY

AO
36 10K

B4
M1l
MOUNTED
CENTRIF
1JGAL

BEX4VP

CENTIRIF
UGAL

VERTICA

L

FCHI00/
15

40
LSS

BEST &
CROMPTON

BERG &
SIBERT
BREMEN

tIS5R

M/5 KSB
PP

FIMPS

M/5
HAMRORTH

HAMWORTH
T UK

M/S
FIRLTE
RNGG.
CORF .

LI I R A I s

CAPA

TY HEAD
(C11 (MTR)
MT /HE)
60 I 20
TO &0
42.00  12.00

£3.60  25.G0
42.Q0 £0.C0
12.00 380.u0
$4.00  60.00
50.00 12.00
50.00 640,00
51,00 0.0
55.00 10.00

102

LI R )

L IR

TOTAL SUCTTON
HEAD

{(MIR}

.00

.00

.00

.Qao

.00

.og

1.00

.60

SUCTION DTMEN:S PRINME

0I=C
PLANGES

1274101

Jzized

TCHS

------

MOVER

-----

=3

rr e
O -2 N

YN o

47800 BTOE:
s

MOTCR

OG0 MITe e
DA

MOTOR

[CRAEN



STANMDARD CLASSIFICATICHN CF SizA WATER AND BILGE PUMPS

PROJECT USE

R FFAEA

LaU MK
II

il MK
III

SSK

NIREFKS
HAK

THIRD
FLEET
TANKER

DV

OGPV

OPV

713
J/IM

3T

*® R

FIRE BILGE

& BALLAST
PUMP

FIRE MAIN
BILGE AND
HALLAST
PUMP

BILGE FP
FOR

COMPENSATI

NG

BILGE FUMP

BILGE PUMP

FIRE MAIN
‘*

SPRINKLING

PUMP

BILGE PUMP

BILGE &
BALLAST
PHMP

BILGE &

BALLAST PP

HOLD A/C
SWOPUME

BILGE
BALLAST
FUMP

XXF AT FTTAARRT FAATL T ET S F TR AT AR S

MOBEL

RSN R

FCH/ 100
~SP/75

VERTICA
L SELF
PRIMING

FF 150K

MA 8427
KK/BC

SBV-65-
120L

VLI-80-

DI twv

VLI-80-
£5-250

VLI-80~
55-25¢

€3
WSA-20T
54

63 WSA
15M-54

£3 WSA
20T54

MAKE CAFACT
> # AR Tl’
(Cl
MT /HR )
FLORITE 55.00
ENGG
SEHRA 55.00
INDUSTRI
ES
BOMBAY
FA. ABEL 55.00
B L 6G.OC
PUMPS
BE 50,020
PUMPS
WEIE K 60.00
WELIR UK 60.00
WEIR UK 60,00
60.00
POLAND 63.00
POLAND 3. a0
FOLAND b2.u0

103

TOTAL SUCTION SUCTICN
KEAD HEAD DISC
(MTR) (MTR) FLANGES
20.00 0.00
30.00 7.00 225X225
2506.00 6.00 50x100
&.00 0.00 116190
20.00 5.¢0
20,00 0.00 80x65
713,00 1.00
70.G0 0.00
453.00 0.00
15.00 7.00
5. 00 .00 L20X 160
200 0.00 180%1L0

DIMZNS
ICNS

LI L A

600760
oM1325

3305028
0X380

625060

0xiG2%

500250
i l20

BGOXED
021184

p0d30
Co 1d40

43055
01230

122057

7709

FRIME
MIVER

L

FOTOR:

MYOT

MITOR

MOTOR

MOTOR

MITOR

PTTOR

MR



PROJECT

EREWTRYT N

773
J/IM

773
J/JM

SNF

SNR

i241 PE

773
J/JH

LST

[24 IRE

SNF

SAM

PETYA

773
J/JM

STANDARD CiASSIFICATION OF SEA YATER AND BILGE PUMPS

ll"l!.l!ll?!l‘""!!‘x“

USE

xE N

BILGE &
BALLAST
FUMP

FORS. A/C
S W PUMP

DG COOLING
& A/C HOT
WATER
CIRCULATIN
G FilMP

DG CQOOLING
& A/C HOT
WATER
CIRCULATIN
G PUMP
HULL &
FIRE PIMP

FIRE PP

FIRE MAIN
PUMP

HULL &
FIRE
PUMP(A/C
COOLING)

FIRE PiMP

FIRE FUMP

FIRE PUMP

FIRE PUMP

MODEL

R XN W

63 WBS
295-A/2

63 WOC

NTSV
63/30

NTSV
63730

HUB
63/80-5
0 MS

63
WoAGUMD
4

63 WSA
SOME4

HUB
63/806

HUB
63/80

HUB
£3/80

NT5U
63/80

63 WPS
254-A/2

MAKE

TFERY

USSR

USSR

USSR

USSR

USSR

POLAND

{JSsR

USSR

CAFACI
Iy

iy}
MT/HR!

LIS Y

.00

5. 00

5.00

(o]
<
[IN]

.00

.00

3.00

65,00

3.00

63.00
63.50
3.00

63.00

104

TAXRITEE T ATl p ey

TOTAL SUCTION SUCTION DIMENS

(MIR)

ERL R Y

25.00

30.00

30.00

80.G0

80.0C

o]
o

&0,

.00

o
(=)

.00

GG

HEAD DISC
(MTR) FLANGLES

frEXF A EawAra

.20

~2

LU0

180X160

&#0.00

5.00 i85xi85

7.00

IONS

LI )

760%54
QX8 10

760x54
G510

620253
3K990

§22x63
73015

02Ux5 3

3x990

690253
3599¢&

AO0N53
39390

WA B
61185

FLEC52
Qweay

PRIME
MOVER

LI R

MOTOR

7 MJTQ:'«'

MOTOR:

MOTCR

MUTOR

e

MOT: 42



FROJECT

REm TR

GODAVAR
I

SURVEY
VESSEL

LST(L}

THIRD
rLEET
TANKER

SURVEY
VESSEL

SURVEY
VESSEL

SURVEY
CPAFTI(O
LD)

SURVEY
VESSEL

VIKEANT

STANDARD CLASSIFICATION OF StA WATER AND BILGE PUMPS

liSE

LRI I

BRINE

PP-EVAPORA

TOR.

SEA WATER
PUMP FCR
AC PLANT

SEA WATER
PUMP FOR,
A/C FLANT

ALK,
HARBEIUR
COOLING-
W PUMP

FIRE FlUMP
-~ FUMP

FUMP

FIRE FIUMP

MAIN SEA
WATER
COOLLNG
PUMF

MAIN SEA
WATER
ODOLING
Bl

COLING
WATILR
PUMP-A/C
PLANT

LI A I N A LI I SRR IR

MODEL

rrar

VGC
25-12.5

MA-1022
KK-BC

MA—1022
K«-BC

BV-£€5-1
60L

M-222KK

M9Z2ZK

REW-S
BLOCK
1257125

MAKE

r .

=
s
w)
[¢3]

M/S B E
PUMPS

B E
PUMPS

M/5 B E
PP

Ms5 BE
PUMPS

B E
FlUMLS

BE FMP

Kl Ll
BECKER
AG

KLEIN
BECKER

hG

WORTHYNG
TGN
SIMPSON

.

EEE N

CAFICL

T

L0

e

o

0.

0.

105

)

G0

0o

.0u

Lo

Y]

sx v r Y e e

IOTAL SUCTION

HEAD
{MTR)
MI/HiG e

~J
i

7.

T0.

4]

el

.00

03

oy

G0

.00

HEAD
(MIR)

r e wvpe

0.

[a2Y

00

.00

.00

.00

.60

.00

.00

.00

LI I RO I

SUCTION
DISC
FLANGE

EIE BN Y

i~
—_
W
o
—
o

~15K21S

DIMFNS
TO4S

Ter e

900x34
0X460

600750
Qnle3s

700:20
X400

ELEC

FRIME
ATVEER

LY

MANTCR

MOTCR

MOTOR

MOTOR

MOTCR
ML

MOTOR

FETDCR

FITCH

MSTI



STANDARD CLASSTFICAT LA CF SEA WATER AND BILGE FUMPS

PROJECT USE

LA B A3

SHAKTI

bP-25

rE RN X

DPATN
QCOLER
FUMP

CIR WATER
PP-AFT &
STANDBY
AC

SEA WATER
PP-FOR
DISTILLING
PTANT

A EEERES EEREESE EENERENEE]

MODEL  MAKE CAPAC]
reER RN LN 'I"l-'
(i)

MI/HR]

LEE BN N}

DRYSDAL DREYSDALE 79.00
I
PARALEL

NT-865-2 ALLWEYLE 77.00
00¢Z05) R

Hv BEST & &0.00
5-160L CROMPTON

&0.00

FOTAL SUCTION
HEAD
(MTR)

Tt vy

51,

418

.00

L0

HEAD
(MIK)

LI 2

0.00

;.00

0.90

5.06

TrEEREE T AL ETRE AR T YY)

SUCTION
DI&C
FLANGES

LRI B I

125¥100

DIMENS #RIMFE

TOMG MOVER
cHtrrrs rwevacw
MOTOR
MOTOR

HL0XEd MUTIE
0Lk 10



STANDARD CLASSIFICATION CF SEA VWATER AND BIIGE FLRMPS

REEANRAXRE S TRRELXF XL T S 2 v s P AT PP L) AT EXRAET AT * )

FROJECT USE MODEL  MAKE CAPACL  TOTAL SUCTION SUCTION DIMENS FRIME
FrEmrr vxEy TR T T HEAD HEAD DISC IONS MWER
oy iMTR) (MTR) FLANGES *=--rr- crres

1\1'1‘/}{‘;1‘1 TY Y ¥ TT R LB I I A ]

LA T N |

VIRAAT DRATN DRYSDAL DRYSDALE 75.00 9%.00 C.00 MOTIR
COOLER £
FUMP PARALEL

SHAKTI CIR WATER NT-65-2 ALIWEYLE 77.00 15.00 0.00 1Z2%X100 MZICR
PP=AFT & 00(20%) R
STANDBY
A/C

DP-25  SEA WATER BV BEST & 80.0F 35.00 0.00 HLOXAA MR
PP-FCR 65-160L CROMPTON 0<i610
DISTILLING
PLANT

80.00  40.00 5.60

106



PROJECT

PR A

STANDARD CLASSIFICATICON ©F &

M AT FASEF AR PN SN E YL e ay

USE

CE ]

MODEL

L L]

MARE

b LY

** STANDARD PUMP CAPACITY (CU M/HR):

* STANDARD PUMP TOTAL KeEAD(MIRS):

SDB
MKII

1LST(L}

i64]

VIRAAT

GODAVAR.
I

DEEPAK

SHRKTI

VIKPANT

OFEPAK

20

BILGE FUMP SP/27/71 M/G

oW
FMP-A/C

BATTERY
CODLINGASH
AFT
OJ0LING
PUMPS

FIRE MATIH
F/D

COOLING
WATER
PUMP-A/C

SEA WATER
PP-R/C By

FIRE &
SPRAY PUMF

FIRE &

SPRAY PUMP 3

FIFE MAIN
& HANGEF
SFRAY
PiMP-FLIGH
T DECK

CIRCULATIN
9
FE-EVAPCRA
TOF.

MAL1022-
KK—5C

VTSN-50
2

15744
172"
ROTARY
CEWTREX

§"X6"
CENIRIF
UGAL

REX
125-27V

FLUAIRITE

B E

FLMPS

UsGH

LRYSDALE

VOLTAS
SUFPLY

HE
FUMES
M/3
SULZER
WEISE
M/5
SULCER
WEISE

HART ALD
ENGG CO.

F5E

107

AR
N

(C4
M PR

PECREIE Y

100

T 104
24.00

[op]
<

30.00

00

90,

Qg

Qau

.02

104

T

105,

.......

TOTAL SUCTICN
HEAL
{4TR

FREEE

islAl
(M1

(R BN

150

LU

5. 00

o]
-

Qe

e

90.00

(.00

[

W

a.

.Gl

.0

—
<

0a

.20

0C

.09

.00

FA WATER AND BILGE FUMFS

SUCT 1OH
D=l
FLANCES

2067200

125100

1250125

DTHENS b7
I0HG

-----

I H22A25 MOTUR

03155

(-

487043
2¥8ER

MO Al

MO

MITOR

POTOR

[T

600D 5 MITLR
0312

15



STANDARD CLASSIFICATION OF SEA WATER AND BILGE FUMES

PROJECT USE MODEL  MAKE CAFACT  TOTAL SUCTICN SULTION DIMENS FRIME
R rrwrE T 1 HEAD HEAD DISC TORS FYOVEE
(ci {MIR) (MTR} FLANGES ***'*° **°°7
[‘iT/"HF:! ERC R nEvar BEs ey ey
LEANDER HULL & 6" M 6" M/S WETR 100.00 7.50 0.G0 STEAM
S FIRE PUMP WHS 4 PUMP TUERRI
MY
THIRD BILGE/BALL SBYV-100 B E i)0.00 14.00 5.00 BOONTD MOTOR
FLEET  AST TANK -2]5L  PIMPS 0x2260
TANKER CLEANING
PUMP
LST MAIN A/C 100 WSA POLAND 100.00 28.00 0.00 240X210 582472 MOTLR
PUMP 20M--5t1 2x807
773 SEA WATER 100WS20 POLAND 1CO.0h0 20,00 7.00 222x68 MOTOR
J/IM PP-A/C ~M54 643515
P73 AFT. A/C 100 WOL USSR 100,00 25.00 C.00 303:70
J/JM SEA WATER Orldadd
PP
AMBA A/C NTSV USSE 100.00  30.00 6.00 44750 MITCR
COOLING 160/20- (Rel7
PUMP 2
SNF AUX HUB USSR 100.06  30.00 6.00 635635 65039 MITCR
CCOLING 100/ 20A 4Re0R
PIMP -1I
LST(L) HULL AND BEACON BEST & 100.00  60.00 n.00 ELEC
FIRE PUMP CRCMPTON
LST(L) FIRE PUMP BEARCON- M/S BEST 100.00 o0.00 7.00 MOTCR

tOCTPH  CRCMPTON

LST(L) HULL& FIRE BEACON BEGT & 100,00 60.00 0.40

FUMP CPOMPTOM

CTS FiRE PUMP CENTR.S M/S BEST 100.00 75.00 4.50 ENGIH
ELF CROMIPTON r
PRIM. 5X
5
1225KKB
C

LEANDER T/D FIRE  TLH 20 PRYSDALE 100.00 76.0C 0.00 STEAM

S FUMP D 0. LTID TURRI

i

108



STANDARD C[ASbIFIC}\TION OF H‘:f\ WATER AND BIIEP, PUMES

FROJECT USE MODEL  MAKE CAPATI  TOTAL SUCTICN SUCTION DIMENS FPRIME
TEEEar rRER Ty ol Y HEAD HEAD DISC IONS MOVER
(CG {MTR.) (MTR) FLANGES *>r7rx 777
b_" /Ll‘-‘\J TexE ey TrwrY RFPELVRSF
SURVEY FIRE PUMP BV-65 BE 100,03 76.60 U.G0 MOTOR
VESSEL( FUMPS
NEW)
GODAVAR HULL & 5" ¥ 5" M/S BEST 100.00 77.00 0.00 MOTCF,
I FIRE PUMP VMX3 3
CROMPTON
16 A HJLL & BV-65-2 B E 100.00 77.00 ¢.G0 750X58 MOTOF.
FIRE PUMP 00-LI PUMPS (1560
LEANDER HULL & 5* ¥ &" M/S BEST 100.00 77.00 0.G0 14G90M7 MOTC:
5 FIRE PIMP VMX3 & FOX795
CROMPTON
M/
WORTHIGT
ON
DP-25 HUULL, & SINGLE BEST 2 16G. 0 77.50 0.00 750766 MOIE
FIRE PP STAGE  CRCMPTON Uind?
NONSELF
PRIMING
GODAVAR FIRE PUMP SINGLE M/5 100.00 7&.30 0.00 STEAA
I STACE TRIVENI TUFET
VERT. ENGG. NE
646 WORKS
MHSH
100.00 80.00 7.00
SNF FIRE FUMP HUB USSR 100,00  £0.060 5.00 €50X604 THOXHZ MITOER
100/80- 01235
R-11T
SHAKTI FIRE & SZZMV35 WEIZE i6C.00 90.00 (.00

SPRAY PP O

SHAKTI BILGE & REX-S10 M

I
~

100,00 i40.00 0.CO 125X100 700X60 MITOR

BUTTERWORT O 320-3 K.5.E. (2091
H PUMP
LEANDER BIULZE PUMP (0 UHL M/5 105.00  12.00 4. 50 MOTCR
S BRITIGH
LABOUR

109



THIRD
FLEET
TANKER

VIRAAT

VIKRANT

LST(L)

VIKRANT

DP-25

CTSs

STANDARD CLASSIFICATION OF SEA WATER AND RILGE PUMPS

- x .

BILGE/FIRE
FIGHTING
PluMe

BRINE PUMP

HIJLL &
FIRE P.MP

SEA WATER
PUMP FOR
DISTILLING
PLANT

SEA WATER
PUMP-A/C
1/2
MILLION

SEA WATER
PUMP FOR
A/C & REF.

SEA WATER
PP
—EVAPORATO
R

SW OOOLING
PUMP

SEA WATER
CQOOLING
FUMP

A S ERENERESESE LR BN TR NN

IMODEL

T EA X

SBV-80-
200L

MA~158

VDSPT

GIFDLE
STONE

5/6 Ul

BY-80M

160

S-54VR~
20(BC)

MAKE

LI 2 2.

B E
PUMPS

GTRDOLE
STONE

M/5
WORTHING
TON

GIRDLE

STONE/
CAIRL &
RAINER

WORTHYNG
TON
SIMPSON

BE PiMPS

B E
PUMPS

B E
FUMPS
M/S BEST

>
CROMPTCON

110

CAFPACT

TV

(L
MI /HER )

LR Y

110.

112

1i4.

115.

124.

—
~a
wn

125.

L1

0Of

.00

00

0o

.CO

Co

FrtTAATTELY F oy

TOFAL SUCTION SUCTICN DIMENS FRIME

HEAD
(MTi)

LR

uC.

[aw]

i

20.

20

L

.00

.00

00

.00

G0

.00

.00

S

HFAD DISC

(MTR) FLANGES ~=*=x+~

LI A )

FRT Ew®

en

ek}

0

.00

.00

.60

.00

.00

Qe

.50

.06

.00

MOVEE

fx T

TONS

730K70 MOTOR
0x2085

MOTOR

6=0x64 MITCF
0xX1610

PAOTOR



STANDARD CLASSIFICATION OF SEA WATER AND BITGE PUMPS

A S S B EEENBEENERSEEBELEEEESS I I I A I

FROJECT USE

TXFYRX

RN w

MOLEL

*TRRY

MAKE

LI

CAPE

[
MT/

** STANDARD PUMP CAPACITY(CU M/HR): 150

* STANDARD PUMP TOTAL HEAD(MIRS):

CISs

PETYA

AMBA

SNM

DEEFAK

SHM

AMBA

SEA WATER
PP-A/C &
REF.

FIRE FIMF

FIRE FIMP

FIRE PUMP

HULL AND
FIRE PUMP

BILGE
BALIAST &
WATER
SEPVICE FP

FIRE FLRIP

SEA WATER
EVAPORATOR
pire

SEA WATER
EVAPORATOR
PiMF

FiRE PUMP

HYB-160
/8CA II

NT3V
160/80-
I1

NTSV
[60/280-
II

NISY
160/10-

T
1

REX-150

|
[MN]
M

NT&V
160780
I

NTGV
163720

NTSV
160/20

NDL
HORTIZON
TAL
SELE
FRTMING

1SSk

USSR

USSR

HSSR

KSB

USSR

USSE

USSR

M/S WEIR 120.

PP

60 TO
133

160.

160.

150,

i60.

40,

150.5

160,

160.

160,

160,

111

T
iU
HiZ)

.

TOTAL SUCTION SUCTION DIMENS PRIME
HEAD
{MT[R)

e

T 200

100

.0G

(0

(a

GO

g0

0o

00

0

1]

0.

50.

&d.

1C. 4

20.

rr v

no

09

a0

.00

.30

.00

00

20 i
UL U

RO,

O

00

e}

HEAD
(MIR)

* oy e

LD

(.

.09

.00

.00

.CO

[

%.00

(1.

06

.'_IOP‘.

.09

.J0

30

DISC  IONS
FLANGES <<= "*

LI B

6505604 TS0XK67
071235

520766

067

150: 150 600554
01520

650170
0x130C

9:4885
0512

5i4ke5
onni2

MOVEE

R I ]

MOTOR

MOTCR

PASTOR

MOTCR

MOTOR

IO

MR

MoTE



STANDARD CLASSIFICATICN OF SEA WATER AND BILGE PUMPS

AXEXETXFERAETR AL FFRANFT AR T F &Yy C AT T LR T XTI PR XY

PROJECT USE MODEL, MAKE CAFACI  TOTAL SUCTION SUCTION DNIMENS FRIME
FrrRXRX rEEX IR EEE (RN 1Y HIAD EEAD DI‘CC TOMS MOVER
{(CX1 (MTR;  (MIR) FLANGES r*=+<* =7

b‘lT/’]i[“} e rERTF wEXEXEDNR

-t me R

NIREEKS BALLAST CENTRIF FRANK 150.00 £0.00 .05 1654167 550045 MOTOR

HAK PUMP 1JGAL MOMN ASS 0R540
P-i5 FIRE FUMP B E i50.00 1G0.00 0.00 BYITCAS
UMFS
#-15 FIRE PUMP M/sS B EOLR0.00 100.00 Gg.00
FUMPS
MATANGA FIRE FUMF E7X&"  WEIRS £150.00 120.0C 0.06 330x77 MOTOR
(OGT)-1 IR
I
MATANGA FIRE PIME 4" NDL M/S 150.60 120.G0 0.00 MOTOR
(OGT)-I DRYSALE
1
VIRAART SER WATER £€7/67 DRYSDALE 150,70 275.00 0.a0
PUMP b¥L
-HANGER
SNE SALVAGE HUB USSR J&C. 00 13.00 5.00 £30X604 520x66 MITOR
FUMP [60/10- 0969
113
AMBA rIRE PUMP NTSV USSK L60.00  10.00 5.08 FHTYOR
160780~
II
PETYA  HULL AND  NTSV 1JSSR eG.00 10,00 5.0C 270210 5205866 MITOR
FIRE PUMP 150/10- RN
I
145.05  40G.C0 6.00
THIRD  BILGE SBV-i0G B E 140,00 40.00 5.00 Te0X60 MITCH
FLEET  HALLAST DK -Z00 L FUMFS 072950
TANKELR  SERVICE
FuMp
DEEPAK  BILGE & REXS150 M/S 46,060 43.08 0.00 MOTCH
RALLAST & 32V K.5.EB.
WATER
SERVICE
iiME

112



STANDARD CLASSIFICATION OF SFA WATER AND BILGE FUMPS

MREEZALAXFAXATT NS I L L PR b+ P L TR X CE AP P v R o nws

PROJECT USE MODEL  MPKE CAPACT  TOTAL SUCTION SUCTION DIMENS FEIME
Tz aees Trmex o eass TY  HEAD  HEAD DISC  IONS  MIVER
(Clj (MTR) (MIR) FLANGES **-r=+ =te->

rv(r/Hi:\, LIRS 3 FErTErY WY re ez

AN IR N

DEEFAK AUX BILGE RSL KSB 1453.G7 43.00 .00 MOT O
pPp 5150-32
oA
LST(L) S W Co¥4V  HAMWORTH :40.00 46.00 0.00
CIRCULATIN Y
G
FP-M/E(STA
HNDEY )
VIKPANT FIRE & &€ " K M/S 1458.00 60.00 7.60 STEAM
BILGE PUMP 6" DRYSALE TUREI
ROTARY NE
CENTEREX
VIKRANT FIRE & 6"¥6"  M/S 148.000 €0.00 T.50 1YITOR
BILGE PUMP ROTARY DRYSALE
CENTREX
&J’
VIKRANT FIRE & 67H6" PRYSDALE 153.00 0.0J 0.00 F00£11 TUREI
BILGE PUMP S0S 00K235 NE



STANDARL

!1!!!?*!!!!!!)'::.1-1-

PROJECT USE MODEL  MAKE {APAC]

XY ER AT LI 2 0 4 L LI 3 B 'I.':]r
(U

MT/HR

SHAKTI CCOLING REL KSB 180. 0

WATER FF i50-250
FVAPORATOR /A

[STIL) SALLAST 586-VR/ B E 700
PUMPS 4c PUMPS

)
.(_:;
o

LST(L) BALLAST VERTICA M/E B

PUMP 1, 586 PLMPS
YRBC
2.
pP-15% FIRE PUMP M/S BEST 209.
X
CROMPTON
0-15 FIRE FUMF JEST & 2206
CROMPTON
ib4l CENIRIFUGA 6MAXZ  USSK 1£0.

L PUMK

277 EKM BALLAST CENTRIF USSR 160,
PP {JGAL
BHBAZ

114

T TAL SUCTION SUCTION DIMENS FRIME

HICAL
(tIR)

rr v R TR

20.00

60.30

10{1.00

HEAD

(MIR)

r ey

[gm)
o
)

w
(]
[ab}

7.00

7.CU

7.00

.00

o

} 20011

DISC  TONS  MOVER
FLAWGES **r07 T

PR RN

-1
n

g MOTCE

MOTOR.

§10007 72 MOTOR

021810



PROJECT

L )

STANDARD CLASSIFICATION OF SEA WATER AND BILGE =UMPS

USE

T rar

L I R R L T e w e

MODEL

re e TN

** STANDARD PUMP CAPACITY(C M/KHRJ:

* STANDARD PUMP TOTAIL, HEAD{MIRS):

VIRAAT

SHAKTT

VIKRANT

SNF

CIRCULATIN MA-157

G FUMP

BILGE
BALLAST &
WATER
SERVICE
FlMpP

SEA WATER
PUMP-A/C 1
MILLION

SEA WATER
(OOLING
FUMP

S W
CCOLING
FUMP

AUX .
COOLING
PuUMP

RSL-G--1 M/
50-320- K.S.B.

A

8/10
U-P-1

HUB
2507301
0-I11

MAKE CAPACT
* o 'I"j.'
TNy
MT A
250
30 TO &AC
GIRDILE 21000
STONE
220.00
WORTHYNG 225.09
TON
SIMPSON
M/S BEST 25C.909
&
CROMPTON
BEST & 250.00
CRCIMPTCON
UJSSR 250.00

115

- w e

LR

TOTAL SUCTION SUCTION DIMENS FRIME
HEAD DISC ICNS  MOVER

HeAD
(MIE)

......

). 00

Q]
(8]

.0C

30.006

20.00

Q.

0.

(MTR) FLANGES *==+*" *=* -~

LIS

L I R

a0

00 TR
ul)

.00
Co MITOR

00 540X6 10 860X56 MOUTOR,

Cslivu



STANDARD CLASSIFICATION OF SEA WATER AND BIUGE PUMES

®AXT SR TR TN

PROJECT USE

LI )

*F R A

MODEL

LI

MAKE

LR

*T STANDARD PUMP CAPACITY(CU M/HRj:

* STANDARD PUMP TOTAL HEAD(MIRS):

DEEPAK

AMBA

SNF

VIRAAT

CCOLING
WATER
PP-M/C
QOMPARTMEN
T
VENTILATIO
N .

SALVAGE
PUMP-SURME
RCIBLE

SALVAGE
PUMP (SUBME
RCIBLE)

SUBMERSIBL
E PUMP
(FIXED)

SUHMERSIEL
E PUMP
(FIXED]

BALLAST
FUMP

REX
175-28V

NTSV
315-10-
II

NTSV
315-10-
I

8x10
V5P1

CAPACT
T

(Ci)
WMT/HK)

------

HEAD
(MIR)

"ok

305 T 354

1IC TC 1Y
KSB 270,040
s U 210.00
MOTORS
M/S s U 310.00
MOTORS
USSR 315.00
1JSSR 215.00

WORTHING 250 . OC

TCH
S IMESON

116

12.00

10.03

10. 00

10,00

i5.00

15.00

HEAD
[MIR)

rer e

.00

2.00

Te T R AR

TOTAL SUCTION SHCTION DIMENS FRIME

DISC IONS MOER
FLANGES *7r-x7 »2 >

LI R

ST

MOTOR

200x264 563X77 MOTOR
0x108%

200264 565X77 MITOR
gxineac



STANDARD CLASSIFICATION OF SEA WATER AND BILGE PUMPS

FRQJECT USE MODEL  MAKE CAPACT  TUTAL SUCTION SUCTICN DIMENS FETHME
TrEmEr mres TEReE T T EEAD HEAD DISC IONS MOVEE
(1] (MTR) (MIR) FLANGES *77=x~ sroen

r_ﬁ‘/}{[:) A w . LN N R Y

------

** STANDARD PUMP CAPACITY(CU M/HR): 450 TO 1000

* STANDARD PUMP TOTAL HEADIMIRS): 15 TO 10

AMBA A/C SEA NTSV-40 USSR 400.30 20.00 6.00 632X81 MOICH
WATER 0/20-11 Cxl227
CIRCULATIN
G PUMP

VIKRANT CIRCU'L.ATIN 10"X10™ DRYSDALE 405.00  0.00 0.00

TO0R72 TURBI

G &BILGE S50 100 NE
FP FOR
EVAPORATOR

DEEPAK AUX SEA REX-300 KSB 450.0C 16.00 0.00 MOTOR
WATER PUMP -27E

SHAKTI COOLING RSL KSH 800.00  11.060 0.00 350x3045 LOTONR
WATER PP 350-280
T/G B
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PROJECT

LI L B 3

STANDARD CLASSIFICATION OF SEA WATER AND BILGE PUMPS

METFAXTARP PR PFATTARNTF * N

USE MODEL MAKE CAPACI

xR X ERE R RN X AR 'rll.'
il

MT /Hi?)

trT e

** STANDARD PUMP CAPACITY(CU M/HR): 1500 TO

* STANDARD PUMP TOTAL HEAD(MTIRS): 7 TO 10

SHAKTI

SHAKTI

LEANDER

S

GODAVAR

MAIN sDY KSB [z20C.u
CIRCULATIN 400-350

G PUMP II

MAIN SDY KSB 3600.0

CIRCULATIU 600-520
NG PUMFI

MATN DRYSDALE 3780.0
CIRCULATIN

PUMP

MAIN 2780.0
CIRCULATIN

G PUMP

118

LI

v ok ow

TOTAL SUCTION
HFAD
(MTR)

~

.

.00

.00

.00

HEAD

(MIR)

LR R}

0.00

7.00

0.00

G.00

LRI 3K

SUCTION DIMENS
DISC  IONS
FLANGES *** "

-----

500X400

700x7006

FRIME
MOVER

.« e

MOTOR

MITOR

TURRI
HE



APPENDIX IV

SOTRS OF STANDARD RANGES
| OF
SW AND BILGE PUMPS



STATEMENT OF TECKNICAL REQUIREMENTS

PSR ASEREESFRRENSEFISAEAERITEIIRERTY

5N AND BILGE PUMPS

IR ERNENEEREERESNE]

REQUIRBMENTS SOTR | S0TR 2 SOTR 3 S0TR { SO0TR 5
CAPACITY 1IN CU 5 10 20-40 60-80 100
NIRS/RR

TOTAL BEAD IR METERS 35-50 35-50 35-50 40-80 89-~100
WORRING MEDIUN SEA KD BILGE WATER

SELF PRIMING REFER ROTE 1

REQUIRENENT

OVER ALL DIMEREIONS WOULD BE SPECIFIED FOR RETROFITS

SROCK GRADE GRADE A / B GRADE A / B GRADE A / B GRADE & f B GRADE A / B
PRIHE MOVER HOTOR UNLESS OTRERNISE SPECIFIED

PONER REQDIRENRERT  AS PER ARTICLE p31d

DIESEL ERGINE AS PER STANDARD RANGE PROMULGATED
SPECIFICATIONS

NEAREST ACCEPTABLE

T¥DIGENOUS

EQUIVALERT

WORTHINGTON PUNPS  50-32-200 50-32-200 63-40-150 190-65-200 100-65-200
STORK PUMPS (v 32-200 Cv 32-200 CY¥/CF 50-200  CE/CV 65-200  CR/CV 80-250

KIRLOSEAR BROTRERS  KPD 32/20 kPD 31720 KPD 30720 KPD 65/18 kPD £5/32
LTD

BEACON WEIR 10 1P8 17 1PN i00 BPO

55 PUKPS A0 3630 KDGS3  ASIZ0KK DGS3 BV 50-100L BV 80-250L BY 65-31%

SG MOTORS €PV; O 1 40K15 ¢Pv2i100xR0, CPV21100%80 CLPVII106XR0, CPVIL100XR0,
- I8n ‘- 466 ~400 - 250 - 25D

NOTE |: SELF PRINING REQUIREMENTS TO BE INDICATED AT TRE TIME OF PLACEMERT OF  ORDERS.

NOTE 2:SUBMERSIBILI- TY FOR SALYAGE 10 BE SPECIFIED AT THE TIME OF PLACEMENT OF  ORDERS.
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REQUIREMENTS

rrRtEERIRRE)

CAPACITY TN CU

KTRG/BR

TOTAL BEAD IN METBRS

WORKIRG NEDIUN

SELF PRIMING
REQUIRENENT

OPER ALL DIMENSIONS

SBOCE GRADE

PRINE MOVER

SOTR 6

[ ARREE]

150-200

80-100

REFER ROTE 1

NouLp B
GRADE A / B
ROTOR

POWER REQUIRENENT  AS

DIESEL ENGIKE AS
SPECIFICATIONS

NEAREST ACCEPTABLE
INBIGEROUS

EQUIVALENT

FORTRINGION PUMPS  &CIB

STORE PUMPS CF/CY B0-250

KIRLOSEAR BROTRERS  RPD 80/32
L10

BEACON WRIR 150 TPH

BE POMPS BV 80-3i5L
S0 KOTORS

cPV4: 100X Ko,
-3I5

STATEMENT OF TECHNICAL REQUIRERENTS

(RS RS EEE RN AR RSN ERERERERNE]

SOTR 7

1133288

230

30-40

SEA

SPECIFIED FOR

GRADE & / 8
OTHERWISE
ARTICLE

STANDARD

618

CFICY 100-200

kpPD 150732

250 BPO

BV 150-315L

SOTR 8

[ERENE ]

300-350

18-15

AHD

RETROFIIS
GRADE A [ B
STATED

0311

RANGE

100-150-250

CF/CY 100-200

BV 150-250L

SOIR 9

trtrtt

£50-1008

10 18

BiicE

GRADE A / B

PRONULGATED

100-150-250

SOTR 10

IR ESE R A

1500- 4000

1-10

NATER

GRADE A / B

CPVIIISDXI0C, CPV2:1200 XIST, c[PV2:25DX 200,

250

-3 S

ROTE 1: SELE PRIMING REQUIREMERTS T0 BE INDICATED AT THE TINE OF

ROTE 2:SUBMERSIBILI- TV FOR SALVAGE TO BE SPECIFIED AT IKE TIME OF PLACEWENT OF
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APPENDIX V

MATERIAL REQUIREMENTS



Appendix V

DETAILED MATERIAL SPECIFICATION FOR PUMPS
- MAJOR COMPONENTS

Item Description Material Speciiications

NG
Surface Ships Submarinces

1. Impelier Gun—Metal NGS 203 ) Nickle Alumi-

, el f

or Nickle AlmniL/// sronze DGS
nium Bronze LGS 348
348

2. Casing -0~ do

3. Gland -GO - ~do -

4. Shaft Sleeve - G- -do-

5. Stuffing Box -do- do-

6. Water Thrower -<do - -do-

o ‘ _ ,
7. Spacers -do ! -do-
8. Shaft Nigzkle Aluminium Nickle Aluminium

Bronze DGS PSS 2043 LGS PS 1043 or

or Aluminium 811i- Aluminium SiIi-

con Bronze DGS PS con Bronze DGS
1044 or S5 ATISI 431 PS 1044 cr 5&
JEN 87 ALIST 431/58N 57
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2C.

21,

Wearing Rings (Casing)

Couplings & Spaccr
Casing cover
Bearings (Roller)
Lock nut

Bearings (if lubricated

by fluid pumped)

Packing

Bush Lantern and

Neck Rings
Mechanical Seals
Q' Ring Seails
Plugs

Fasteners

Couplings

Leaged Bronze BS 14C0  LpBEl or

Phenclic Ragsin Askboeostos cr

Nickel Aluminium Bronze DGS 348.
FN &

Nickei Al Bronze NDGS 348

Steel

H? Carbon steel Gr 8.6

Phenolic Resin Asbestos.

NS Cat Nc 0414/923-0902 {cold

fiuia)

or NS Cat No 0414/522- 0718 Lo 0723

Mot Filuld) or Resin/cotton impLeg-

nated.

Leaded Bronze BS 1400 LFB1

Monel Metal Parts, Resin Loaded

Carbon Rings,

Synthet.ic Rubbor (Acryionitrita)

NS
2751

No $4i3/923-773C to 7821

Cal

(Compound BAS)

ALuminium Drorze DGES 348
Alunin:um Bronze DGH 348

Cast Steelr VN 8

122

Solid Ceramic Seal

BE



22.

23.

24,

25.

26.

Coupling Spacers

Gaskets

Grease Cup

Expanders{Suc & Dcl)

Internal Circlip

Gun Mcta} DGS 203
/

4

Gun Me-al DGES 203
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Apperdix VI

BASIC AND ESSENTIAL MATERIAL REQUIREMENTS

Basic Requirements

{a) Pumps requirec are for handiing sca water.
(b} Shock grading shculd be Grade B un.iess specified.
(c} Pumps are to be light and compact.

(d} The use of split mechanical seals 1s to be made when

specified.

(e]-Firm should specify the vibration limits.

(g) Recommendations of onbcard and I & D spares.

{g) Testing and trials of the prototype will be carried out.

Essential Macverial Raguirements

(a) Desired material specifications arc as por Appendix I1.

{b) Wherever material specificationsg are not as per Appendix

II, f{ollowing properties of material are ro hoe intimated:
(1} % elongation.
(11) Flasticity.

{iii) UTS.
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{(iv] Corrcsive/erosive resisiance.

{v) Impingoement roesistance.
(c) The following materials are not to be used. This l1ist 1S
not exhaustive as other materials may be found unable to neset
the reqguirements. it covers materials in common commzrcial use
or which have in the past becen avoroved for Naval usc, hut
which are now considered not suitabin:

(i) High tensile brass

(ii) Naval brass

(1ii) Aluminium bronze {([GS 1043

{iv) Gunmetal 1s not to be used Irn Submarine application.

(v) Wrcocught Aluminium Silicon Prass to NRES 749 nay only

be used where the design styoss doszs nobt axceed.
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SHOCK GRADE A CURVES



SHOCK GRADE ‘A’

APPENDIX TT
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APPENDIX VIiii

SHOCK GRADE B CURVES



APPENDIXx YIIT

SHOCK_GRADE -'B’
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APPENDIX IX

DIRECTIVES FOR USER TRIALS
OF
PUMPS ON BOARD SHIPS



Appendix IX

L¢3 ]

DIRECTIVES FOR USER TRIAL_OF PUMP
ONBOARD SHIPS AND SUBMARINES

Installation Checks
(a) Visual Inspection The following is Co be chackec
during the visual inspection

with thie

Installation is complete In acuordance

(1)
drawlngs ana spe ifications.

fii} Fguipment Is undamaged.
siced and

CroDerly
readings as

H Instrurentation 13 complaete,
reCoY

{111}
Arrangemel:’ dinga of

b

s for

calibrated.
per the enclosed forrat are conplete
ment. SV mount ings and

complate

Mountings and Secur

(b)Y SV Mo
e [or all

securing arrangener

T

Glnations

2. Safety Controls: Ali safety cul ouls, Layipg, alarm 1
and associated contrcl gsystems are ro bo sev, checked and proved
before the actual commancement of crials.
3. Thie gatting Lo work trials ave Lo be conductad I Two DIEASes
Loy Teiaas

100% capuddl

Phase -
Phease TI: 48 hours Endurance Trialw
ion TO the normal vreparatlans for trials, the follow:ing
iters 3n the air cdsliver:

4, In additi
strajnors/Lilt

may be ensured
system are cleaned/rencwea as noca

that «all
OSSATY .
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5. Duracion of Trials : Duriling the wrial period of @ix months Lho
um iz expocted to be optimally eynloited o realise 1ts
o b3 k i

suitability £for further replacement orn othery ships/submarines.

During the User’s triais, sLrici adherence TG
exploitation/instruction manuals is mandatory. Abnormalitles, 1i

any, are toc Le repecrted to Ccmmand Heacquariers and lecca. CLAO
organisations with cop:ies andoroed  to NEGIROS(EY)  ang SUA

organisation.

3o

6. The running hours clocked by the pump during the trial perio
are to be lcgged and ail relevant parame.Leis ave Lo be recorded &t

hourly intervals.

129



Annexure

to Appendiv X

¢+

\0

[
(o)

CARAMITER DESCRIPTITON

Time

Tomperature
Pump delilvery pressure

Pump delivery temperature

Suction pressureiwhere applicablel
Suctlon temperature( --"--

RPM

Ambient tempsrature

Baromotric pressure

Maximum depth of operaticn (1n aaso

of submarines)
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deg O

Kg/sa o

gdeg C

o /sa wm
dea C

210M



APPENDIX X

CRITERIA FOR SELECTION
OF
PUMPS FOR CERTAIN DUTIES



1.

APPENDIX X

CRITERIA FOR SELECTION OF PUMPS FOR CERTATIN DUTIES

Fire pumps

(a} The total requirement of sea water pumps for fire fighting
purposes calculated as per guidelines in NES 719, is to be
achieved by selecting pumps with a capacity of 100 to 150 TPH
at 7 to 10 bar discharge pressure.

(b) The total complement of the pumps 1is to 1include a
redundancy factor of two pumps (one for small ships) to cater

for routine maintenance and breakdowns.

{c) In addition, the total number of pumps so evolved, at
least two pumps for ships above 3500 tons displacement, are to

be autonomous diesel engine driven.

{(d) The diesel engines for these pumps are to be air cooled.
(e} Wherever the pumps are installed onboard ships, vertical
mounting is to be done. If horizontal mounting is unavoidable,

the axis of rotation is to be arranged along the fore and aft

direction of the ship.

SALVAGE PUMPING ARRANGEMENTS

(a) Total Capacity: The total capacity of dewatering
{salvage} pumping out arrangements (shown as a percentage of

the ships displacement) is to be as follows:

(i) Air Craft Carriers ...40%
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(ii) Ships above 1800 Tons

displacement ...75%

(1iii)Ships above 500 Tons and below
1800 tons displacement ...100%

(iv) Ships below 500 tons displacement ...250%
(b) The above requirements have been worked out to cater for
survivability of the ships with a number of simultaneous
underwater hits as follows:

- Aircraft carriers - 4 hits

- Ships with displacement of
1800 tons and above - 2 hits

- Ships with displacement below
1800 tons - 1 hit

(c) PROPORTION QF FIXED AND PORTABLE PUMPS:

The total pumping capacity as defined above for various
classes of ships is to be further sub-divided in a ratio of

60% fixed capacity and 40% portable capacity.
(d} In addition to the considerations given above, the number
of fixed salvage pumps required is also to be calculated based

on the following guidelines:

(i)* Each Watertight section of the ship is to have an

independent fixed submersible salvage pump.

(ii) Capacity of each of the above pumps is to be as
follows:
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Class/Type of Ship Main MCY Qther W/T

Sections Sections

Aircraft carriers and 1000 TPH 300 TPH
{or 3x300 TPH)

Ships with displacement 300 TPH * 300 TPH
500 - 1800 tons 300 TPH 150 TPH
Ships upto 500 tons 150 TPH 150 TPH
displacement

(*For a W/T Section having U/W permeable
volume of more than 600 cu mtr, an additional

300 TPH pump is to be provided).

(iii}The total number and capacity of fixed submersible
pumps is to be the greater of the capacity as computed in

conformity with the above guidelines.
3. DE - WATERING ARRANGEMENTS :

In respect of the fixed sea water (fire) pumps and fixed
submersible salvage pumps, guidelines have been given above. If
due to space constrains it is found totally unviable to incorporate
separate fixed submersible salvage pumps, then the guide lines
given below are to be followed:

(a)  The fitted sea water (fire) pumps selected should be of

the submersible type capable of continuous duty.
(b) These submersible sea-water pumps are to be designed as

Fire and Bilge (or hull and Fire) pumps with a provision being

made for these to take suction from the sea as well as the W/T
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Section where they are located.

(c) The total complement of these pumps is to be one per
water tight section of the ship, with their capacities being
selected so as to maintain the total salvage capacity of the
ship which would have otherwise accrued by fitting the

independent salvage pumps in addition to fire pumps.
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