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Asset Optimization – A step towards competency 
development

One Time Cost Saving
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Project Definition

Diagnostic 

Journey

Remedial 

Journey

Holding the 

Gains

1) List & Prioritise Problems

2) Define Project & Team

3) Analyse Symptoms

4) Formulate theories of Causes

5) Test Theories

6) Identify Root Cause

7) Consider alternative Solutions

8) Design Solutions & Controls

9) Address Resistance to Change

10)Implement Solutions

11) Check Performance

12) Monitor Control System

12 Steps Methodology of Problem Solving
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S. 

No.
Description

Rohit Kr. 

Singh

Samir 

Dafadar

Vipin 

Purohit

Ghanender 

K. Vashist

Venkatesh 

Akiri

Raushan 

K. Sahu

Total 

Score

1
Smoking room improvement - filteration system for 

recirculatory air.
2 2 3 2 2 2 13

2
Asset optimization - revival of old asset in cost 

effective manner.
4 4 4 4 3 4 23

3
Complaint management system - reduction in nos. of 

complaints.
4 4 3 2 3 3 19

4 High lead time in repairing through OEM. 4 4 4 4 4 4 24

5
5 S zone - existing and new area improvement in 5 S 

zone.
3 3 3 3 3 3 18

6
Operational hinderance due to upcoming phase 3A 

work.
1 2 2 3 2 3 13

Check Sheet Analysis

S.No. Problems
Rohit Kr. 

Singh 

Deepak 

Raina 

Samir 

Dafadar

Vipin 

Purohit 

Madhu 

Munnam

Manish 

Singh

Naveen 

Saini

Total 

Score

1
Outside air ingress from Departur Gates  at 

Terminals. 3 3 3 3 2 2 2 18

2 Frequent fai lure of CMS sensors & thermostat. 4 4 3 3 4 3 4 25

3 Frequent chocking of sump pit at Apron level. 3 2 3 2 4 2 2 18

4
High Lead time during replacement of critical  / 

OEM specific  spares and sensors. 4 4 3 4 4 3 4 26

5
Water requirment to check /test the piping 

networks for new offices & retail  shops. 3 4 3 2 2 4 2 20

6
Complaint Management System –  Reduction in 

nos. of complaints. 4 3 4 3 2 3 3 22

7
Operational hinderance due to renovation 

works at PTB retai ls / arrival. 1 2 2 3 2 4 2 16

8
Smoking room improvement - fi lteration system 

to recirculatory air. 2 3 2 4 2 2 2 17

Check Sheet Analysis

Project Identification

Project

Definition

Diagnostic

Journey

Remedial

Journey

Holding
The 

Gains

Venue P&E Office

Date 06-April-18

Team Mentor Mr.  Harinder Khurana

Team Members Rohit Kumar Singh/ Samir Dafadar / Vipin Purohit / Ghanender K. Vashist / Venkatesh Akiri / Raushan K. Sahu

T1 HVAC System 
 06 Chillers

 33 Pumps  

 10 Cooling towers

 178 AHUs
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Problem Statement

Existing system have following issuesExisting system having following issues

01 High Replacement Cost - OEM monopoly.

02 Replacement is the only solution - No to repair.

03 No on site team available – High lead time.

04 No buyback of old parts – leading scrap material.

05 Overstock of Spares.

Project

Definition

Diagnostic

Journey

Remedial

Journey

Holding
The 

Gains

Constraints Mission

High Replacement Cost - OEM 

Monopoly!

High Lead Time!

 OEM Dependency!

 Replacement Is The Only Solution!

 Over Stock of Spares !

Need was to 

develop 

competency to 

repair defective 

parts to avail 

cost effective 

solution.
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Team Constitution & Responsibilities

Team Mentor Name: Harinder Khurana

Team Leader Name: Rohit K. Singh (Overall Project Implementation)

Team Members Name:

1. Samir Dafadar (Supervising complete process) 

2. Vipin Purohit (Planning, resource mobilization, 

coordination between In-house team for smooth 

process) 

3. Ghanender K. Vashist (Responsible for 

compressor overhauling work) 

4. Venkatesh Akiri ( Consumables arrangement) 

5. Raushan K. Sahu (Collecting Data of Day to Day 

activity)

6. Archana Kala (Issuing of PO for consumables)

7. Dalvir Singh (Responsible for lifting, shifting 

equipment, tools and tackle arrangement)

8. Vikram Singh Negi (Responsible for Vacuuming & 

Gas charging work)

Project

Definition

Diagnostic

Journey

Remedial

Journey

Holding
The 

Gains

DIAL

BRADY
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Project

Definition

Diagnostic

Journey

Remedial

Journey

Holding
The 

Gains

Project Title

S M A R T

SPECIFIC MEASURABLE ACHIEVABLE RESULT ORIENTED TIME BOUND

“Asset Revivalof Chillers at T-1 through In-house Repairingby Dec-2018”
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Initial Plan – Project Expectation

Key Indicators
Pre-

Implementations
Target

Repair / Replacement Cost High  ( Rotor assembly 30.5Lack) 50% reduction

Machine Serviceability Low (<90%) High (>98%)

Spare Availability OEM Dependency (Imported Item) Local Availability

01

02

Development of engineered solution which is easily available & 

repairable at low cost. 

More focus on performance quality so as to have better performance & 

life.

Project

Definition

Diagnostic

Journey

Remedial

Journey

Holding
The 

Gains
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Activity Plan

Plan

Project

Definition

Diagnostic

Journey

Remedial

Journey

Holding
The 

Gains

S # ACTIVITY RESP

MONTH: Apr18 to Dec’18

REMARKSM

1
M2 M3 M4 M5 M6 M7 M8 M9

1
Identify probable 

solution

PLAN

ACTUAL

2
Identification of best 

possible solution

PLAN

ACTUAL

3
Deployment of 

resources 

PLAN

ACTUAL

4
Implementation of 

solution

PLAN

ACTUAL

5 Check the system
PLAN

ACTUAL

6 Learning 
PLAN

ACTUAL
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DIAGNOSTIC JOURNEY

Remedial

Journey

Holding

The Gains

Diagnostic

Journey

Project

Definition
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Problem Diagnostic - Brainstorming

Remedial

Journey

Holding

The Gains

Diagnostic

Journey

Project

Definition

Team Members Present: 

• Mr. Rohit K. Singh, P&E

• Mr. Samir Dafadar, P&E

• Mr. Ghanender K. Vashist, P&E

• Mr. Venkatesh Akiri, P&E

• Mr. Raushan K. Sahu, P&E

• Mr. Dalvir Singh, Brady

• Vipin Purohit, P&E

Venue: Room No. – 3 NUB

Date : 16-April-18

Topic:  Identification of causes using fish bone diagram:-

► Quantity and quality of oil in compressor.

► Oil pump functioning.

► Lack of Training in operating Chiller.

► Oil pressure and thrust bearing clearance.  
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Cause 

& 

Effect 

Diagra

m

Man

Safety by-pass Poor oil quality.

Material Quality

Maintenance Equipment

Not maintaining 

adequate oil 

pressure 

Less oil Heat 

exchanger 

tubes fouling

High condenser 

head

Wrong  setting of 

parameters 

Lack of 

training 

Too much 

vibration

Moisture in the 

oil

Lack of 

Experience

Not maintaining 

proper oil 

temperature 

Wrong installation of 

equipment.

Wrong 

operation 

practice

Wrong  product 

design

Improper PM 

checklist .

Cause and Effect Analysis

Chiller failure

Remedial

Journey

Holding

The Gains

Diagnostic

Journey

Project

Definition
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Oil filter clogged

Why-Why Analysis

Remedial

Journey

Holding
The 

Gains

Diagnosti

c
Journey

Project
Definitio

n

Improper lubrication in system

Compressor rotor jammed

Chiller Failure Why?

Why?

Why?

Poor oil quality

Root Cause
Why?
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Oil Test Report

Remedial

Journey

Holding
The 

Gains

Diagnosti

c
Journey

Project
Definitio

n
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Diagnosti

c
Journey

Holding
The 

Gains

Remedial

Journey

Project
Definitio

n

REMEDIAL JOURNEY
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Resistance 

Most Probable 

Diagnosti

c
Journey

Holding
The 

Gains

Remedial

Journey

Project
Definitio

n

Probable Solutions – Heat Map 
Analysis

Rohit Kr. Singh Samir Dafadar Vipin Purohit
Ghanender K. 

Vashist

Venkatesh 

Akiri

Raushan K. 

Sahu
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Solution Evaluation

Diagnosti

c
Journey

Holding
The 

Gains

Remedial

Journey

Project
Definitio

n

16
Incompetency

Competency

Highly Expensive Cost Effective

Replacement of 

defective parts 

(40 Lakh)

In-house 

repairing (15 

Lakh) 

Repair through 

OEM  (52Lakh)



17

Training Session Before Starting Execution

Holding
The 

Gains

Project
Definitio

n

Diagnosti

c
Journey

Remedial

Journey
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ROTOR ASSEMBLY SYNOPSIS 

Holding
The 

Gains

Project
Definitio

n

Diagnosti

c
Journey

Remedial

Journey
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FITS AND CLEARANCES SYNOPSIS 

Holding
The 

Gains

Project
Definitio

n

Diagnosti

c
Journey

Remedial

Journey
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Implementation Stage

 Dismantling of 

compressor rotor.

 Thrust bearing 

clearance and 

alignment.

Remedial

Journey Re-engineered
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Implementation Stage

 Pressure Testing & 

Vacuuming.

 Refrigerant 

Charging.

Remedial

Journey Re-engineered
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Glimpse of Defective Vs. Functional Chiller 

Defective Vs. Working 

chiller post rectification
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Holding 

The Gains

Diagnosti

c
Journey

Remedial

Journey

Project
Definitio

n

HOLDING THE GAINS
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Plan Vs Actual 

Plan Actual

Holding 

The Gains

Diagnosti

c
Journey

Remedial

Journey

Project
Definitio

n

Delay

S # ACTIVITY RESP

MONTH: Apr18 to Dec’18

REMARKSM

1
M2 M3 M4 M5 M6 M7 M8 M9

1
Identify probable 

solution

PLAN

ACTUAL

2
Identification of best 

possible solution

PLAN

ACTUAL

3
Deployment of 

resources 

PLAN

ACTUAL

4
Implementation of 

solution

PLAN

ACTUAL

5 Check the system
PLAN

ACTUAL

6 Learning 
PLAN

ACTUAL
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Performance-Post Implementation

Holding 
The 

Gains

Diagnostic

Journey

Remedial

Journey

Project

Definition

S.No Parameter Minimum limit Maximum limit Remarks
1 SUCTION PRESSURE 30 PSIG 45 PSIG

2 Discharge  pressure 85 PSIG 130  PSIG

3

SST (SATURATED SUCTION 

TEMPERATURE) CORRESPONDING TEMPERATURE AS PER SUCTION PRESSURE

4

SCT ( SATURATED CONDENSER 

TEMPERATURE) CORRESPONDING TEMPERATURE AS PER DISCHARGE PRESSURE

5

WATER  IN & WATER OUT  

TEMPERATURE  DIFFERENCE MIN. 6- 13°F

6 LIMITS OF OIL PRESSURE DIFFERENCE B/W DISCHARGE PRESSURE  & OIL PRESSURE ALWAYS LESS THAN 90 PSIG 

7 OIL HEATER

IF OIL TEMP < 45°C THEN HEATER 

WILL ON. IF OIL HEATER > 55°C THEN HEATER WILL OFF.

OAT - OUTER AREA TEMP.

LWT - LEAVING WATER 

TEMP.

8 EXPANSION VALVE LIMITS 0 70

9 CONCEPT OF SUBCOOLING Range of subcooling =  10 DEG F +_3 DEG F

IF SUBCOOLING VALUE EQUAL TO 7 DEG F ADD REFRIIGRANT & IF VALUE IS 13 REMOVE REFRIGRANT.

SUBCOOLING  =  T(SCT IN DEG F) - {LIQUID LINE TEMP (IN 

DEG F) + 1}  SUBCOOLING MUST  BE EQUALS TO 10 DEG FAHRENHEITE  (F)

WE CAN CALCULATE T(SCT) AS PER DISCHARGE PRESSURE.

LIQUID LINE TEMP TAKEN FROM OUTLET OF CONDENSER & BEFORE DRYER.

10 CONCEPT OF SUPERHEAT Range of subcooling = 7.5 DEG C  +_ 5  DEG C

IF SUPERHEAT  VALUE EQUAL TO 12.5 DEG C THEN ADD REFRIIGRANT & IF VALUE IS 2.5 DEG C THEN REMOVE REFRIGRANT.

SUPER HEAT  =   {VAPOUR (SUCTION)  LINE TEMP IN DEG C -

1} - T (SST IN DEG C) SUPER HEAT MUST EQUALS TO  7.5 DEG  CENTIGRADE (C)

WE CAN CALCULATE T(SST) AS PER SUCTION PRESSURE.

VAPOUR  LINE TEMP TAKEN FROM OUTLET OF EVAPORATOR  & BEFORE COMPRESSOR.

11CONCEPT OF GAS CHARGING 

IN AIR COOLED PER TR 1.25 

KG IN WATER COOLED PER TR 0.9 KG
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Solution Outcome

Replacement  or Repair Cost (INR) 

D
e

li
v
e

ry
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v
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b
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y
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D
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o
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0

OEM Spares / 

Product

70L40L30L

1

3

5

7

 Availability  = 5 to 6 Month

 Cost per unit  = 52Lakh

 Cost : 15 Lakh

 Cost < 26Lakh 

In-house 

repaired 

product

Expectation

Holding 

The Gains

Diagnosti

c
Journey

Remedial

Journey

Project
Definitio

n
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Key Indicators Pre-Implementations Target Post-Implementations

Repair / Replacement 

Cost
High 50% reduction

>72% ( Repair cost < 

INR15 Lakh)

Machine serviceability <90% >98% >99%

Spare Availability 
OEM Dependency 

(Imported) 
Local Availability In house repairing

Holding Gains

01
Chiller has been repaired. Savings of Rs. 37.5 Lakh is audited. 

02 Maximizing the Asset Utilization by Reuse & Repair process, Improved Lead 

Time with saving of Man hours.

03 Breaking the Barrier of OEM Dependency & Team Confidence Building.

Holding 

The Gains

Diagnosti

c
Journey

Remedial

Journey

Project
Definitio

n
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One Time Saving: 37.32 Lakh Tangible  
Benefits

Team Work               Responsiveness              Reduce Dependency on OEM

Intangible  
Benefits

Benefits 

Holding 

The Gains

Diagnosti

c
Journey

Remedial

Journey

Project
Definitio

n
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Holding 
The 

Gains

Diagnostic

Journey

Remedial

Journey

Project

Definition

Horizontal Deployment

Knowledge sharing Session

Project journey, outcomes and 

learnings has been shared 

within DIAL through knowledge 

sharing session 
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QC Tools Applied

 Check sheet

 Cause –Effect Diagram

 Why – Why Analysis

 Brainstorming

 Heat Map Analysis

Holding 

The Gains

Diagnosti

c
Journey

Remedial

Journey

Project
Definitio

n
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Holding 
The 

Gains

Diagnostic

Journey

Remedial

Journey

Project

Definition

BLIP Audit 

Report
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Holding 
The 

Gains

Diagnostic

Journey

Remedial

Journey

Project

Definition

Estimate of OEM

Appendix

Rotor Balancing 

Report
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Thank You


