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e
3
:'-‘1 g @ @ g E':.:
2 5 5 = s =
THE CAUSES S < gl |3 2 gl g
o2l 2 | g o S el &
22 2 2 El 2 = 2 w ol
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1]Bent shaft B NN ]
2|Casing Distorted from excessive Pipe Strain H|E  BE|N u | |
3| Cavitations AR BN B BN | AR BN | ]
4|Clogged impeller u u [ ] u
5| Driver imbalance | AN
6|Electrical Problems (Driver) | I BN | | | | N |
7|Entrained Air (Suction or seal Leaks) H E N LN ]
8|Hydraulic Instability [ BN AN AN BN
9]Impeller installed Backward (Double-suction Only) [ n | |
10]Impeller Mechanical Seal u
11]Inlet Strainer Partially Clogged ] n mln n |
12| Insufficient Flow Through Pump | |
13| Insufficient suction Pressure (NPSH) | AL AL BN | LA
14]Insufficient suction volume _ AN EN NN BN [ B n |
15]Internal Wear | | | | ] | |
16]Leakage in Piping, Valves, Vessels L | BN
17|Mechanical Defects, Worn, Rusted, defective Bearings u u |
18| Misalignment A B EN | | u
19|Misalignment (Pump and Driver) ] | ] ] | ]
20|Mismatched Pumps in Series u u L] [ L]
21|Non condensables Liquid | BN BN | Hn | |
22| Obstructions in lines or Pump Housing L | BN | [ ] | BN |
23|Rotor imbalance | AN BN
24| Specific Gravity Too High || 1 n
25|Speed too High | | ]
26|Speed too Low u A n [
27|Total system Head Higher than Design | AN BN BN BN | | an
28| Total system Head Lower than Design ] H| BN L] L] L]
29|Unsuitable Pumps in Parallel Operation ] | I BN L AR n ||
30| Viscosity Too High [ | | | | | ||
31|Wrong Rotation ] ] L | ]

38.
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ANNEXURE-1
PREVENTIVE MAINTENANCE CHECKLIST OF LIQUID TRANSFER PUMPS

Area: Date:
Equipment No: Frequency: Quarterly
:’0 Description of the job Observations Corrective Action | Spare Used
Before starting Preventive
1 | maintenance of machine “switch off” Ok'Not Ok
the panel board.
Put the board of “Under Maintenance
o) . -
~ | “ on the panel board Ok/Not Ok
Check the motor coupling and spider
3 | forany wear and tear, if required Ok/Not Ok
replace the same.
4 Check the pump assembly for free Ok Not Ok
movement.
5 Cheglg the gear box oil, if required top Ok/Not Ok
up oil in gear box.
Check all electrical connections
(control panel, all motors,) for any
6 | loose connections_ burned contacts, Ok/Not Ok
signs of overheated wires etc.
Tightreplace the same.
7 | Clean the electrical panel,, Ok/Not Ok
g | Check thelevel controllers for proper Ok/Not Ok
operation.
9 Clean the electrical contactors Ok/Not Ok

contact strips.
10 Chgck the overload relay fgt proper Ok/Not Ok
setting as per the motor rating.
Switch ON the main supply and check Ok/Not Ok
11 | for proper voltage supply with

multimeter.

12 | Check for proper earthing. Ok/Not Ok
Testmanually over load relays for Ok/Not Ok

' o ;
mipping at set value.

14 | Remove the board of “ Under Ok/Not Ok

Maintenance “ on the panel board

B 38 AT M EERREMEER PR

N

AEVRAE A A T U AL R AAEA ARA R 50% A £ BEOK RIEBER X
ZRETHMHIRE - BB - KHBE - FERBAMEAI LN BT F
EZFZBCHRERA T —EABEFLANEIE > BERE GIEAXEHR
MO RASHLERREANNG > F@ 5 BRBZEFM > FEEIIHE-E
B FPHIBLHRAEZATIEZRENIA  ABBHHLER S EHURA
BRFHERE -
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No

10.

11.

12.

13.

14.
15.
16.
17.

18.
19.

20.
21.

22.

23.

- 2EFEN

36 WAYS TO KILL YOUR PUMP. Kurt Schwei, Crane Engineering, 2020
25 Ways to Break A Pump, Crest Pumps, 2020

12 Reasons Why Bearings Fail, Chris Wilson

12 Tips for Centrifugal Pump Safety, David Holland

10 Ways to Kill Your Centrifugal Pump, Detroit Pump & Mfg.

P
o

., 8/15/2018

10 Ways to Ruin a Pump, Crest Pumps 2020

6 Reasons Why Mechanical Seals Fail, Vern Frahm, Crane Engineering,
December 16, 2014

6 Basic Rules of Pump Piping, Jeff Simpson, October 14, 2020
Vibration Analysis of Centrifugal Pumps, David Trocel, September
18, 2019

How Does Plant Pipe Strain Problems Affect Pumping Systems? Tommy
Seales, SEPCO

Proper pump piping procedure — 10 steps, Dr. Lev Nelik, January 15,
2014

The Pitfalls of Using O11 Rings as a Lube-Delivery, Heinz P. Bloch
Review of pump suction reducer selection: Eccentric or concentric
reducers, R M Mahaffey, Journal of the South African, institution
of civil engineering, Vol 56 No 3, October 2014

Common Pumping Mistakes, Jim Elsey, Pumps & Systems, April 2021
Pump Intake Design, Hydraulic Institute, ANSI/HI 9.8-1998
Impact of Cavitation, Air on Centrifugal Pump Performance, Allan
R. Budris

Suction Side of Centrifugal Pumps, Himadri Sen, CEO, Pumpsense
Fluid Engineering Pvt. Ltd, Pumps Valves and Systems | Mar—-Apr 2018
Air Entrainment Or Pump Cavitation? Tom Schroeder, August 6, 2015
What 1s Pump Cavitation? And Four Ways to Prevent It, October 1Ist,
2021, Central States Industrial Equipment (CSI)

Suction Pipeline Design, 2022 Michael Smith Engineers

NOISY, VIBRATING, CENTRIFUGAL PUMP? MAYBE THE PUMP ISN T TO BLAME,
Vern Frahm, June 19, 2014

Safety and Reliability: Piping & Gusseting for Process Pumps, Heinz
Bloch

Cavitation Explained and [1lustrated, E. C. Fitch, Tribolics, Inc.
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Reforming of Methane (¥lzE4d)
COZ + CH4 + 247 kJ — 2C0 + 2H2
Gasification (&1t)
C+C02 + 171 kJ — 2CO
Methanation (%F}%%1tb)
CO0Z2 + 4H2 — CH4 + 2H20 + 90 kJ
Methanol Synthesis (¥ B24-AR)
CO0Z2 + 3HZ2 — CH30H + H20 + 49 kJ
Enhanced Photosynthesis (G&A&1ER)
nCO2 + nH20 — CnHZ2nOn + n02

6 & — LR EMAZ ALK ARAESERRLRIEF MY o [24]
B 7 Al AR b A X RO EEREAEREBNAE o [25]
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