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Final Solution 

Pre-
Contract 
/Bidding 

Project 
Initiation 

(SAP) 

Project 
Planning 

(Whizible) 

Execution 

Project 
Performance 

Reporting 

Closure 

Predic
t 

SAP 

E-
Cube 

• Track opportunity 
pipeline 

• Manage sales processes 

• Create Project 
• Maintain Employee 

database 

• Define process groups 
and practices 

• Assign process groups to 
project 

• Create Project plans 
• Assign process metrics 

to project 
• Prepare project plan 
• Assign tasks to resources 
• Enter timesheets 
• Mark tasks complete 
• Perform Reviews 
• Track issues to Closure 
• Generate Project Data 

Metric report (PDMR) 
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customer requirements         
          

Customer :  Outputs 
Operations Head / BU Head 1. Panel Wiring Drawings   2. Data Sheets  3. Cable Schedules 
  4. GA and Installation Drawings.  5.  Layout Drawings  
  6.  CARE     7. CAE    8.  SDU  9.  Graphics. 
          
Requirements : Measures Importance to Customer Priority 
    Customer Satisfaction ( Importance X 

    1=Nice to have 
1=Very 
Satisfied Satisfaction ) 

    2=Important 
2=OK-Could be 
better   

    
3=Critical, Must 
Have 

3=Unhappy.Needs 
Improvement.   

      Notes : We have given rating as per todays 
customer satisfaction level.   

Cost - Manhours required. Error Free Devarables - 
Number of errors. 3 2 6 

  
Stardard prepared for 
above mentioned 
outputs. 

3 3 9 

  
Tool prepared for using 
the above mentioned 
standards. 

1 3 3 

          
Delivery On Time Delivery 2 2 4 
          
          

What is this coustomers major complaint? What issue would they want us to work on? 

1.  No standards followed (everybody follow's his own methods) 
2.  Many errors in documents produced 
3.  Lot of time & money spent on preparing documents at site 
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Please see Attached PDF Named SIPOC 
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Please see Attached PDF Named C & E 
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Please see Attached PDF Named FMEA 
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Please see Attached PDF Named FMEA 
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Please see Attached PDF Named Action Plans 
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Please see Attached PDF Named Action Plans 
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-5 0 5 10 15

LSL USL

Drawings - Before Six Sigma
FAS - Process Capability Analysis for GA

USL

Target
LSL

Mean
Sample N
StDev  (ST)
StDev  (LT)

Cp
CPU
CPL
Cpk
Cpm

Pp
PPU

PPL
Ppk

PPM < LSL
PPM > USL

PPM Total

PPM < LSL
PPM > USL

PPM Total

PPM < LSL
PPM > USL

PPM Total

7.00000

5.02000
3.00000

5.02742
31

3.02128
3.05164

0.22
0.22
0.22
0.22
0.22

0.22
0.22

0.22
0.22

290322.58
225806.45

516129.03

251095.21
256911.53

508006.74

253226.64
259010.12

512236.77

Process Data

Potential (ST) Capability

Ov erall (LT) Capability Observ ed Perf ormance Expected ST Perf ormance Expected LT Perf ormance

ST
LT

0 2 4 6 8 10

LSL USL

Drawings - After Six Sigma
FAS - Process Capability Analysis for GA

USL
Target
LSL
Mean
Sample N
StDev (ST)
StDev (LT)

Cp
CPU
CPL
Cpk
Cpm

Pp
PPU
PPL
Ppk

PPM < LSL
PPM > USL
PPM Total

PPM < LSL
PPM > USL
PPM Total

PPM < LSL
PPM > USL
PPM Total

5.50
3.51
1.50
3.73

6
1.74113
1.78690

0.38
0.34
0.43
0.34
0.39

0.37
0.33
0.42
0.33

     0.00
166666.67
166666.67

     0.00
     0.00
     0.00

     0.00
     0.00
     0.00

Process Data

Potential (ST) Capability

Overall (LT) Capability Observed Performance Expected ST Performance Expected LT Performance

ST
LT



P a g e  | 236 
 

4	������	������������������"��������
��0�
�����)=�@G�
���	��

����������������"��
��	��������"�����+=�������"��
���"0�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

-50 -25 0 25 50 75 100 125

LSL USL

Layouts - Before Six Sigma
FAS - Process Capability Analysis for

USL

Target
LSL

Mean
Sample N
StDev  (ST)
StDev  (LT)

Cp
CPU
CPL
Cpk
Cpm

Pp
PPU

PPL
Ppk

PPM < LSL
PPM > USL

PPM Total

PPM < LSL
PPM > USL

PPM Total

PPM < LSL
PPM > USL

PPM Total

45.0000

38.5000
25.0000

38.5092
38

26.9829
26.5483

0.12
0.08
0.17
0.08
0.13

0.13
0.08

0.17
0.08

368421.05
368421.05

736842.11

     0.00
     0.00

     0.00

     0.00
     0.00

     0.00

Process Data

Potential (ST) Capability

Ov erall (LT) Capability Observ ed Perf ormance Expected ST Perf ormance Expected LT Perf ormance

ST
LT

-20 0 20 40 60 80 100

LSL USL

Layouts - After Six Sigma
FAS - Process Capability Analysis for

USL

Target
LSL

Mean
Sample N
StDev  (ST)

StDev  (LT)

Cp
CPU
CPL

Cpk
Cpm

Pp
PPU

PPL
Ppk

PPM < LSL
PPM > USL

PPM Total

PPM < LSL
PPM > USL

PPM Total

PPM < LSL
PPM > USL

PPM Total

35.0000

26.9500
15.0000

32.7733
6

16.9060

18.8247

0.20
0.04
0.35

0.04
0.18

0.18
0.04

0.31
0.04

166666.67
333333.33

500000.00

     0.00
     0.00

     0.00

     0.00
     0.00

     0.00

Process Data

Potential (ST) Capability

Ov erall (LT) Capability Observ ed Perf ormance Expected ST Perf ormance Expected LT Perf ormance

ST
LT
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SUPPLIERS INPUTS OUTPUTS
Providers of the required 

resources
Resources required 

by the process
Deliverables from the process

OH / BU Head. Manpower Optimistic use of 
Skilled, Trained, 
Experienced

1. Panel GA and Wiring 
Drawings  

Factory Clear with all details like 
ferrules.

OH / BU Head, IT 
Dept.

Resources like PC, 
Printer

In Oprating condition, 
Licenced, Dongles

MFO Indent Clear and Complete. MFO Error free for fast delivery 
on time

MFO Soft Copies of 
Layout Drawings

Should be in Auto 
Cad

BU Head Error free for Less 
Mahours spent by factory 
and also to be made using 
less time by CE

MFO BOM Should specify the 
exact Part / Model No.

2. Data Sheets CMG Complete Spec, Without 
Ambiguity

MFO I/O Summary All I/O's listed with MFO Error Free ( most sutable  

System Engineering - SIPOC

PROCESS CUSTOMERS  
Top level description of the activity Anyone who receives a deliverable from the 

process

Indent from 
MFO.

9

768

1

2

4 3

MFO I/O Summary All I/O's listed with 
characteristics.

MFO Error Free ( most sutable  
product ), on time.

MFO Shematic Sketches With Phylosophy. BU Head Optimal solution ( 
Cheapest best solution )

MFO Control Logic Detailed, 
Implementable w.r.t. 
Hardware supplied 
and I/O summary.

MFO Third party 
interface details

Protocol details with 
I/O address.

3. Cable Schedules MFO Complete, Error Free, On 
time.

BU Head To be done by less 
utilisation of Mahours

IT Department, OH, 
BU Head

Base Softwares like 
CARE, CAE, SDU, 
MS Office, Auto 
Cad, Visio

Licenced, All Version, 
Dongles, Support 
from Honeywell and 
IT dept.

4. GA and Installation Drawings. MFO FAS - To fulfil customer 
submission requirement. 
BAS - Complete, Error 
Free, On time.

BU Head To be done by less 
utilisation of Mahours

Internal Document Control 
Register

To be religiously filled 
up by all users.

5.  Layout Drawings MFO Complete, Error Free, On 
time.

BU Head To be done by less 
utilisation of Mahours and 
folllowing specified 
standards.

    System 
Engineering

Indent from 
MFO.

1

9

768

1

2

4 3

1

standards.
Company. Power, Turn 

Arround of 
Manpower

UPS, Good Motivation 
methods.

6.  CARE MFO Complete, Error Free, On 
time. As per approved 
logic write up. 

BU Head To do the CARE by using 
standard methods, and To 
be done by less utilisation 
of Mahours

7. CAE MFO Complete, Error Free, On 
time. As per approved 
logic write up. 

BU Head To be done by less 
utilisation of Mahours

8.  SDU MFO Complete, Error Free, On 
time. As per approved 
logic write up. 

BU Head To be done by less 
utilisation of Mahours

9.  Graphics. MFO Complete, Error Free, On 
time. As per approved 
schematics. 

BU Head To be done by less 
utilisation of Mahours

10. Third Party Protocol S/W 
Developed

MFO Complete, Error Free, On 
time. As per approved 
schematics. 

Indent from 
MFO.

Quality 
Checks.

15

1

9

768

1

2

4 3

1

schematics. 
BU Head To be done by less 

utilisation of Mahours
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Process:

Customer Requirements

Output

E
rror Free D

eleverables

A
sthetics

C
onsistancy w

ith sam
e 

custom
er at diff 

C
onsistancy w

ith diff. 
C

ustom
ers

O
n Tim

e D
elevery

E
asy of A

ccesibility of 
D

E
.

R
eduction in cost.

Total V
alue

Inputs Weight 9 5 5 3 9 3 7
Process Step Process Input

Information Exchange 90 0 50 30 63 0 49 0
10 10 10 7 0 7 282

Generate New Document 63 5 20 3 63 0 28 0
7 1 4 1 7 4 182

Document Approval 63 20 35 3 63 0 7 0

Cause and Effect Matrix for ENGINEERING

Document Approval 63 20 35 3 63 0 7 0
7 4 7 1 7 1 191

Field Ter. Detail 90 35 20 12 63 12 28 0
10 7 4 4 7 4 4 260

Care Application Logics 63 20 35 12 63 21 28 0
7 4 7 4 7 7 4 242

 Care  Simulation 90 0 35 0 36 0 28 0
10 7 4 4 189

Project Documentation 36 35 20 12 63 0 28 0
4 7 4 4 7 4 194

GA and Installation 63 35 50 21 63 12 70 0
7 7 10 7 7 4 10 314

Data Sheets 63 35 50 21 63 12 70 0
7 7 10 7 7 4 10 314

Panel GA and Wiring 90 35 35 21 63 12 49 0
10 7 7 7 7 4 7 305

Cabinet Marshalling 90 50 35 12 63 3 49 0
10 10 7 4 7 1 7 302

Graphics 90 50 35 21 63 12 49 0
10 10 7 7 7 4 7 320

Application S / W' 90 5 35 21 63 12 49 0
10 1 7 7 7 4 7 275

Cable Schedule 63 35 35 21 90 12 49 0
7 7 7 7 10 4 7 305

Cause and Effect Matrix for ENGINEERING

7 7 7 7 10 4 7 305
Layout Drawings 90 20 35 12 63 3 49 0

10 4 7 4 7 1 7 272
Third Party Interface 63 0 20 3 9 3 7 0

7 0 4 1 1 1 1 105
Design Engineer 36 5 35 12 9 0 28 0

4 1 7 4 1 4 125
Factory Workmanship 9 5 5 3 36 12 49 0

1 1 1 1 4 4 7 119
Comunication Media 0 0 0 0 63 21 0 0

0 0 0 7 7 84
Infrastructure 36 0 0 0 63 0 28 0

4 0 0 7 4 127
System Architecture 36 5 5 3 9 3 7 0

4 1 1 1 1 1 1 68
BOM 63 0 0 0 0 0 0 0

7 63
Purchase Requisition 36 0 0 0 0 0 28 0

4 4 64
Indent 0 0 20 0 63 0 0 0

4 7 83
I/O summary 63 5 35 21 63 0 28 0

7 1 7 7 7 4 215

Cause and Effect Matrix for ENGINEERING

7 1 7 7 7 4 215
Control Strategy 36 0 35 0 0 0 28 0

4 7 4 99

Total 15
12

40
0

68
0

26
4

12
60

15
0

83
3 0
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Process or Product Name: Prepared by:
NVK / SS 
/ LF

Page ____ of ____

Responsible: NVK / SS / LF FMEA Date (orig) _26/06/01_____________  (Rev) _____________

Process Step/Input
Potential Failure 

Mode
Potential Failure Effects

S
E
V

Potential Causes
O
C
C

Current Controls
D
E
T

R
P
N

Actions Recommended Resp. Actions Taken
p
S
E

V
p
O
C

C
p
D
E

T
p
R
P

N

What is the process step/ 
Input under investigation?

In what ways does the 
process step go wrong?

What is the impact on the 
Key Output Variables 
(Customer Requirements) or 
internal requirements?

H
ow

 S
ev

er
e 

is
 

th
e 

ef
fe

ct
 to

 th
e 

cu
so

tm
er

? What causes the 
process step to go 
wrong?

H
ow

 o
ft

en
 d

oe
s 

ca
us

e 
or

 F
M

 
oc

cu
r? What are the existing controls 

and procedures (inspection 
and test) that prevent either 
the cause or the Failure 

H
ow

 w
el

l c
an

 y
ou

 
de

te
ct

 c
au

se
 o

r 
FM

? What are the actions for 
reducing the occurrance of 

the Cause, or improving 
detection?  Should have 

Whose Responsible for 
the recommended 

action?

What are the completed 
actions taken with the 

recalculated RPN?  Be sure 
to include completion 

SYSTEM ENGINEERING

Process/Product 
Failure Modes and Effects Analysis

internal requirements?

H
ow

 S
ev

er
e 

is
 

th
e 

ef
fe

ct
 to

 th
e 

cu
so

tm
er

?

H
ow

 o
ft

en
 d

oe
s 

ca
us

e 
or

 F
M

 

the cause or the Failure 
Mode?  Should include an 
SOP number.

H
ow

 w
el

l c
an

 y
ou

 
de

te
ct

 c
au

se
 o

r 

detection?  Should have 
actions only on high 
RPN's or easy fixes.

to include completion 
month/year

Information Exchange

 Wrong or incomplete 
information collected. 

  All documents and 
engineering will not be as per 
customers requirement and 
a lot of re-engineering will 
have to be done. Cost will 
increase to complete the 

10

 1. Knowledge of PE's.   

4

 Nil. 

7 280    -          

10

 2. Lack of 
communication with 
customer. 7

 Nil. 

7 490 -          

Care Application Logics

 1. Wrong Basic logic 
requirement.                                                 

 1.  Approval Not taken. 

4

 Worked on Non 
Approved Logic 
Document. 4

 Nil. 

4 64 -          

GA and Installation

 1. Submission of faulty 
documents.                          

 Wrong Installation at site. 
Heavy cost implication. 

7

 1. GA and INS 
prepared from earlier 
project which had 
errors.           4

 Installation Manual Available. 

4 112    -          

7

 2. Wrong Information 
available.   

4

 Installation Manual Available. 

7 196

Data Sheets

 1. Submission of faulty 
documents.                          

 Wrong Installation at site. 
Heavy cost implication. 

10

 1.Data Sheets 
prepared from earlier 
project which had 
errors.           4

 QC Checks. 

4 160

   

   -          

10

 2. Wrong Information 
available.   

4

 Nil. 

7 280

Panel GA and Wiring
 Wrong inputs given, 
Improper dimentions & 
ferruling 

 Deviation from requirement, 
late delivery of cabinet due 
to rework 

10
 1.  No Checks when 
FAT is not involved. 7

 Nil. 
7 490 -          

10
 1.  No Checks when 
FAT is involved. 4

 FAT. 
4 160
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Process/Product 
Failure Modes and Effects Analysis

(FMEA)
Continued 

Graphics  Wrong Graphics 
Designing 

 Defetive screens, Wrong 
Addressing, Non Systematic 

7  Wrong Input given 7  Nil. 7 343    -          

7  Wrong Preparing 
Procedures 

7  QA 7 343

Application S / W'

 1. Wrong Basic logic 
requirement.                        
2. Knowledge of DE of 
software                                   

 1.  Non functional logic,                       
2.  Device functioning not as 
per req. 4

 Wrong Input given 

4

 Nil. 

7 112

   

-          
software                                   

4  Wrong Preparing 
Procedures 

4  QA 4 64

Cable Schedule 1.Wrong Cable 
Schedule Prepareation                

1. Wrong Cabling At Site 7
 Wrong Input Given 

4
 Nil. 

7 196.00    
   

-          

4  Wrong Preparing 
Procedures 

4  QA 4 64

Layout Drawings

1.Wrong Detector 
Placement in drawing         
2. Wrong Cable 
Rooting  path          
3.Wrong DXF Drawing 
Preparation for 
Graphics (Accumulation 
of problem)

1.Wrong Detector Placement 7

 Wrong Input Given 

4

 Nil. 

7 196

4  Wrong Preparing 
Procedures 

4  QA by Design Engineer 4 64 -          

0 -          0 -          

0 -          
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Process or Product Name: SYSTEM ENGINEERING Prepared by:
NVK / SS 
/ LF

Page __1__ of __1__ Rev 0  

Responsible: NVK / SS / LF Date - 27.06.01

Process Step/Input Potential Failure Mode Potential Failure Effects
S
E
V

Potential Causes
O
C
C

Current Controls
D
E
T

R
P
N

Priority Actions Recommended Resp. Actions Taken
p
S
E

V
p
O
C

C
p
D
E

T
p
R
P

N

What is the process step/ 
Input under investigation?

In what ways does the 
process step go wrong?

What is the impact on the 
Key Output Variables 
(Customer Requirements) or 
internal requirements?

H
ow

 S
ev

er
e 

is
 th

e 
ef

fe
ct

 to
 th

e 
cu

so
tm

er
? What causes the 

process step to go 
wrong?

H
ow

 o
ft

en
 d

oe
s 

ca
us

e 
or

 F
M

 
oc

cu
r? What are the existing controls 

and procedures (inspection 
and test) that prevent either 
the cause or the Failure 
Mode?  Should include an 
SOP number.

H
ow

 w
el

l c
an

 y
ou

 
de

te
ct

 c
au

se
 o

r 
FM

? What are the actions for 
reducing the occurrance of the 

Cause, or improving 
detection?  Should have 

actions only on high RPN's 
or easy fixes.

Whose Responsible for 
the recommended 

action?

What are the completed 
actions taken with the 

recalculated RPN?  Be sure 
to include completion 

month/year

ACTION PLANS

H
ow

 S
ev

er
e 

is
 th

e 

H
ow

 w
el

l c
an

 y
ou

 

Information Exchange

 Wrong or incomplete 
information collected. 

  All documents and 
engineering will not be as per 
customers requirement and a 
lot of re-engineering will have 
to be done. Cost will increase 
to complete the prject. 

10

 1. Knowledge of PE's.   

4

 Nil. 

7 280 7

 1.  Specific Training.                  
2. Visit Region and explain in 
detail the Information 
Exchange list made. 

 Naren  Nil 

   -          

10

 2. Lack of 
communication with 
customer. 

7

 Nil. 

7 490 1

 1. Make standard system 
specificInformation Exchange 
list.                                                                
2. This list should also include 
some description of what / 
why this is required. 

 Naren  50 % Complete. 

-          

Care Application Logics

 1. Wrong Basic logic 
requirement.                        
2. Knowledge of DE of 
CARE.                                       

 1.  Non functional logic,                       
2.  Device functioning not as 
per req. 4

 1.  No QA / Simulation 
Done. 

4

 Nil. 

4 64 14

 QA Procedure / Simulation 
method / Check list to be 
prepared. 

 Sunil Sethi.  Nil 

-          

 1. Submission of faulty 
documents.                          

 Wrong Installation at site. 
Heavy cost implication. 

 1. GA and INS 
prepared from earlier 

 Installation Manual Available.  1. Prepare standards and all 
new documents should be 

 Sunil Sethi.  BAS devices 90 % 
Completed. 

GA and Installation

documents.                          Heavy cost implication. 

7

prepared from earlier 
project which had 
errors.           7 7 343 4

new documents should be 
prepared from standards only.                   
2. QA Checks shold verify if 
the document is prepared 
from standards only. 

Completed. 

   -          

7

 2. Wrong Information 
available.   

4

 Installation Manual Available. 

7 196 9

 1. Througly go tender specs / 
Bid given by THL. 

 Sunil Sethi. 

Data Sheets

 1. Submission of faulty 
documents.                          

 Wrong Installation at site. 
Heavy cost implication. 

10

 1.Data Sheets 
prepared from earlier 
project which had 
errors.           7

 QC Checks. 

7 490 2

 1. Prepare standards and all 
new documents should be 
prepared from standards only.                   
2. QA Checks shold verify if 
the document is prepared 
from standards only. 

 Sunil Sethi.  BAS data Sheets 90 % 
Completed. 

   -          
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10

 2. Wrong Information 
available.   

4

 Nil. 

7 280 8

 1. Througly go tender specs / 
Bid given by THL. 

 Sunil Sethi. 

Panel GA and Wiring

 Wrong inputs given, 
Improper dimentions & 
ferruling 

 Deviation from requirement, 
late delivery of cabinet due to 
rework 

10

 1.  No Checks when 
FAT is not involved. 

7

 Nil. 

7 490 3

1. Internal FAT should be 
done always.                                                         
2. Prepare FAT Check List.                                                                    
3.FAT check list to be filled up 
before dispatch.                 

 Naren  1. Wiring Diagrams - XL 100 
Completed , XL 10 
Completed. 

-          

 1.  No Checks when  FAT.  1. Internal Pre FAT should be  Naren 

ACTION PLANS
Start of Improve Phase. - Continued from Earlier Page

10

 1.  No Checks when 
FAT is involved. 

4

 FAT. 

4 160 12

 1. Internal Pre FAT should be 
done always.                               
2. FAT check list to be filled 
up before customer FAT.    

 Naren 

Graphics

 Wrong Graphics 
Designing 

 Defetive screens, Wrong 
Addressing, Non Systematic 

7

 Wrong Input given 

7

 Nil. 

7 343 5

 1.  Make standard philosophy 
document and submit during 
KOM and get the same 
approved. 

 Leroy.  Philosophy Document 60 % 
completed. 

-          

7

 Wrong Preparing 
Procedures 

7

 QA 

7 343 6

1. Prepare standards ( by 
using templates ) and sub 
picture library.                           
2. QC to check if the 
standards are followed 
always. QC check list to be 
prepared.                     3. 
Make DO and DON’T's 
template.                         

 Leroy.  Completed 60 %. 

Application S / W'

 1. Wrong Basic logic 
requirement.                        
2. Knowledge of DE of 

 1.  Non functional logic,                       
2.  Device functioning not as 
per req. 4

 Wrong Input given 

4

 Nil. 

7 112 13

 1.  Make standard philosophy 
document and submit during 
KOM and get the same 

 Leroy.  Nil. 

-          Application S / W' 2. Knowledge of DE of 
software                                   

per req. 4 4 7 112 13 KOM and get the same 
approved. 

-          

4

 Wrong Preparing 
Procedures 

4

 QA 

4 64 15

 1. Prepare standards ( by 
using templates ).                           
2. QC to check if the 
standards are followed 
always. QC check list to be 

 Leroy. 

Cable Schedule
1.Wrong Cable 
Schedule Prepareation                

1. Wrong Cabling At Site 7

 Wrong Input Given 

4

 Nil. 

7 196 10

 1. Througly go tender specs / 
Bid given by THL.                                  
2. Check layout drawings 
once more before preparing 
cable schedule. 

 Naren 

-          

4  Wrong Preparing 
Procedures 

4  QA 4 64 16  1. Prepare standard template.  Naren  Nil. 

Layout Drawings

1.Wrong Detector 
Placement in drawing         
2. Wrong Cable 
Rooting  path          
3.Wrong DXF Drawing 
Preparation for 
Graphics (Accumulation 

1.Wrong Detector Placement 7

 Wrong Input Given 

4

 Nil. 

7 196 11

 1. Througly go tender specs / 
Bid given by THL.                                 

 Leroy. 

Graphics (Accumulation 
of problem)

4

 Wrong Preparing 
Procedures 

4

 QA by Design Engineer 

4 64 17

 1. Prepare standards and sub 
picture library in Aoto Cad.                                                            
2. QC to check if the 
standards are followed 
always. QC check list to be 
prepared.       

 Leroy.  Nil. 

-          

0 -          

0 -          
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