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APPENDIX A

QUESTIONNAIRE
Organization NamME. ........oiuiiuiitiiteit i,
Name of the Interviewee...........c.oooiiiiiiiii i
Designation............coovvevivinnnnnn... Years of Experience..................

Part 1: Acquisition Phase

For: Planning Engineers of Power Utility

1. How do you plan power transformer in order to acquire it?
i.) Designed Load Demand [ ] ii.) Actual Load Demand [ ]

2. Listall the major activities that are performed to acquire new power transformer.

years?

4. What are the factors associated with the load violation of power transformer in the
early stage of their life cycle?

5. List all the services provided by the supplier that you have included in the bidding

documents.
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6. What are the documents and drawings of power transformer that you have

received from the supplier during procurement?

For: Manufacturer/Supplier of Power Transformer

7. What are the factors associated with the total cost of power transformer?

8. List all the activities that you have done during the acquisition phase of power

transformer.

9. What is the contribution of each factor (in percentage) to the total cost of power

transformer?

10. For how long, you need to hire supervisor or experts for conducting the following

tasks of each power transformer. (Express in days)

1) IO Installation
il MW AR Commissioning
11119 IO Training

Does it depend on the capacity of power transformer?

i) Yes [ ] i) No []
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Part 2: Operation and Maintenance Phase

For: Operation & Maintenance Engineers/Technicians of Power Utility

11. How much have you planned yearly for the normal operation and maintenance of

power transformers? Express in percentage.

13.List all the skills that are required for the operation and maintenance

engineers/technicians.

14. What are the necessary information/knowledge required about the power

transformer for better operation and maintenance?



APPENDIX B
KNOWLEDGE REPRESENTATION of PT

The knowledge associated with power transformer is captured from
interviewing with senior engineers, supervisors and technicians who have been
operating on power transformers and is represented with knowledge-mapping. It is
categorized into three parts: domain, task and inference knowledge based on hidden

or reusable knowledge of power transformer.
B.1 Domain Knowledge

B.1.1 Commissioning

Settling Time
=]

NN

Tacit Knowledge
Energizing
Code name: 10143

S,

REVISED DRAWN BY ‘DESCRIPTION

30/03/2010 SACHIN

Figure B.1 Energizing Knowledge of PT.
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Tacit Knowledge
Measurements and Observations

= H
Code name: 10142 as\ Adjustment of Spark
/5,63 Gaps

Accessories

REVISED ‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN

Figure B.2 Measurements and Observation Knowledge of PT.

Opening of all Valves

Direction of Rotation

Operations of Flow
Indicators

Tacit Knowledge Has
Tank & Cooling System
Code name: 10141 Has.
Gas Release
KX
%
A

Oil & Air Leaks

Dielectric Strength

REVISED DRAWN BY DESCRIPTION ‘

30/03/2010 SACHIN I

Figure B.3 Tank and Cooling System Knowledge of PT.



143

B.1.2 Engineering

Outline Arrangement

Foundation Dimensions

Tacit Knowledge
General Drawings

Code name : 10112

Installation Drawings

Rating & Connection

Auxiliary Lead Wiring

Winding Connections

REVISED ‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN

Figure B.4 General Drawings Knowledge of PT.

Before Core & Coil
Placement

Q\’b

Tacit Knowledge

After Completely

Test Cases Has
Assembled

Code name: 10113

Before Shipment

REVISED DRAWN BY ‘DESCRIPTION
30/03/2010 SACHIN

Figure B.5 Test Cases Knowledge of PT.
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B.1.2 Transportation

Dry Air Filling

N

Tacit Knowledge

Dispatch

Code name: 10121

Hos.

\ External Accessories
Arrangement

REVISED DRAWN BY DESCRIPTION ‘
30/03/2010 Sachin

Figure B.6 Dispatch Knowledge of PT.

e

Tacit Knowledge
Handling Has
Has.

Code name: 10123

REVISED DRAWN BY ‘DESCRIPTION ‘
30/03/2010 Sachin

Figure B.7 Handling Knowledge of PT.
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General Inspection

AN

Tacit Knowledge

Receiving on Site

Code name: 10122

Moisture Examination

REVISED DRAWN BY
30/03/2010 Sachin

DESCRIPTION

Figure B.8 Receiving on Site Knowledge of PT.

B.1.3 Installation

Releasing Nitrogen Gas
Removal of Vibration
Preventive Brackets

\as Fixing Components

Tacit Knowledge Has

Erection Has—
Code name: 10133
Has

T
/YS

%

%

Gl
3
(XN
2N

Piping Work

i

Control Cable Wiring

REVISED DRAWN BY ‘DESCRIPTION
30/03/2010 SACHIN

Figure B.9 Erection Knowledge of PT.
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5

Q{Z}
Tacit Knowledge HaS/.

Location and Mounting

Code name: 10131

REVISED ‘DRAWN BY ‘DESCRIPTION ’
30/03/2010 SACHIN |
Figure B.10 Location and Mounting Knowledge of PT.
Dielectric Strength
X7 Water Content
was
Tacit Knowledge
Qil Filling Has
"N )
Code name: 10134 Check all accessories
Has
% \
& Moisture Test
X
Qil Temperature
Surrounding Air
REVISED ‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN |

Figure B.11 Oil Filling Knowledge of PT.
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Lifting equipments

Oil Purifier
Tacit Knowledge

Site Arrangement

Code name: 10132

Instruments for
Checking

Power Supply
REVISED ‘DRAWN BY ]DESCRIPTION ‘
30/03/2010 SACHIN |
Figure B.12 Site Arrangement Knowledge of PT.
Voltage Ratio
N
Tacit Knowledge
Testing Has Insulation Resistance
Code name: 10135
s
Break Down Voltage
REVISED DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN |

Figure B.13 Testing Knowledge of PT.
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B.1.4 Corrective Maintenance

Burns, Discoloration or
Deposits

S
Tacit Knowledge R

Internal Inspection of Main Tank > Conditions of DETC
Code name: 10185

S Carbon Tracking
Conditions of Windings &
Leads

Conditions of CTs

Conditions of Core

s

‘REVISED
30/03/2010

‘DRAWN BY

‘DESCRIPTION ‘
SACHIN

Figure B.14 Internal Inspection of Main Tank Knowledge of PT.

Manufacturing History

Tacit Knowledge

Installation History
Has'
Offsite Investigation

Code name: 10184

Operation History

User Failure History

REVISED

30/03/2010

DRAWN BY

DESCRIPTION
SACHIN

Figure B.15 Onsite Investigation Knowledge of PT.
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Electrical Conditions

/.

Bushings

Tacit Knowledge

Physical Inspections

Code name: 10181

s Tap Changer

Protective Relay
: Targets

REVISED

Operation
DRAWN BY 4DESCRIPTION ‘ Condition of
30/03/2010 SACHIN

Figure B.16 Physical Inspections Knowledge of PT.

Instruction Manual
Test Reports

& Inspection Reports
Q\’b

s Relaying Scheme

Tacit Knowledge

g Maintenance
: Q
%, Protective Clothing

Magnifying Glass

Oil Sample Bottle

DRAWN BY

REVISED ‘
SACHIN

‘DESCRIPTION ‘
30/03/2010

Figure B.17 Site Arrangement Knowledge of PT.
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AT Electrical Arching
Tacit Knowledge e

Testing H
Code name: 10182

Electrical Corona

Hes Thermal Cellulose

REVISED DRAWN BY ‘DESCRIPTION

Figure B.18 Testing Knowledge of PT.

B.1.5 Preventive Maintenance

Load Voltage

N
Tacit Knowledge Load Current
Ha:
Meter Reading
Code name: 10174 e
‘as-

Winding Temperature

Oil Temperature

Ambient Temperature

REVISED ‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN

Figure B.19 Meter Reading Knowledge of PT.
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Qil Filtration

Accessories
Replacement

Detanking of Qil

Tacit Knowledge

Reconditioning
Code name: 10173

REVISED DRAWN BY DESCRIPTION

Figure B.20 Reconditioning Knowledge of PT.

Monthly Inspection

Tacit Knowledge
Regular Inspection
H

Code name: 10171

Annually
Inspection

REVISED DRAWN BY DESCRIPTION
30/03/2010 SACHIN

Figure B.21 Regular Inspection Knowledge of PT.
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Infrared
Thermography

e
Tacit Knowledge Oil & frequency of
S
Test Hag LTC
Code name: 10172 4
fas.

Insulating liquid

REVISED

DRAWN BY DESCRIPTION

Figure B.22 Test Knowledge of PT.

B.1.6 Visual Inspection

&

&

Tacit Knowledge Has
Internal Inspection of Main Tank Has > Conditions of DETC

Code name: 10192 Has

/‘/as\‘ Carbon Tracking
A6,
Conditions of Windings &
Leads

Conditions of CTs

Conditions of Core

s

REVISED

‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010

SACHIN

Figure B.23 Internal Inspection of Main Tank Knowledge of PT.
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Electrical Conditions
Surge Arresters

-
Tacit Knowledge Has
Physical Inspection H Bushings
Code name: 10191 Ha

TN

Y

A Tap Changer
/S«QQ_
Protective Relay
Targets

&

X

Operation
REVISED ‘DRAWN BY ‘DESCRIPTION ‘ Condition of
30/03/2010 SACHIN
Figure B.24 Physical Inspection Knowledge of PT.
B.1.7 Training

&
Tacit Knowledge

Maintenance <
Code name: 10152 H_ \

as-

DRAWN BY

REVISED ‘ ‘DESCRIPTION
SACHIN

30/03/2010

Figure B.25 Maintenance Knowledge of PT.
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REVISED DRAWN BY |DESCRIPTION |

Figure B.26 Operation Knowledge of PT.

REVISED DRAWN BY |DESCRIPTION |
30/03/2010 Sachin

Figure B.27 Protection Knowledge of PT.
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oS

Tacit Knowledge
Safety
Code name: 10153 H,

as\

REVISED DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN

Figure B.28 Safety Knowledge of PT.

B.2 Inference Knowledge

Tacit Knowledge

Tank & Cooling System

Code name: 10141

&Q"
s
& Tacit Knowledge
Measurements & Observation
Has ConceP® Code name: 10142
Commissioning Knowledge
Code name: T014 "/as G
Cep[\ Tacit Knowledge
Energizing
Code name: 10143

REVISED ‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN

Figure B.29 Inference Knowledge of PT’s Commissioning.
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Tacit Knowledge

Technical Design Drawings

code name : 10111
Q@Q‘
&
Tacit Knowledge
( Engineering Knowledge Has Concept——————"" General Drawings
ode name : TO11 code name : 10112
C al i
%
6\9(\000
on

<]

Tacit Knowledge

Test Cases

code name : 10113

REVISED

DRAWN BY

30/03/2010

DESCRIPTION
SACHIN

Figure B.30 Inference Knowledge of PT’s Engineering.

Tacit Knowledge
Dispatch
Code name :10121
&Q"
s
N Tacit Knowledge
Receiving on Site
pias CONCP Code name: 10122
Transportation Knowledge
Code name :T012
/Yes
o
g
\ Tacit Knowledge

Handling

Code name: 10123

DRAWN BY ‘DESCRIPTION ‘
SACHIN

REVISED ‘
30/03/2010

Figure B.31 Inference Knowledge of PT’s Transportation.
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Installation Knowledge

Code name :T013

Tacit Knowledge

Location and Mounting

Code name : 10131

Tacit Knowledge

X
R
&

Site Arrangement

\e@e(,o /
)\

Code name: 10132

O“c,ev

wes©

Tacit Knowledge

Has Concept—— |

Erection

Code name: 10133

/Yes G

Oy
"Cepp.

Tacit Knowledge

&6\9 \
2]

Qil Filling

Code name: 10134

Tacit Knowledge

Testing

Code name: 10135

Tacit Knowledge

Precautions

REVISED ‘DRAWN BY
30/03/2010 SACHIN

‘DESCRIPTION

Code name: 10136

Figure B.32 Inference Knowledge of PT’s Installation.

Corrective Maintenance Learning

Code name: T018

Tacit Knowledge

Physical Inspections

Code name: 10181

Tacit Knowledge

X
R
Y

Testing

\8’6(,0 /

(,e‘)"

Code name: 10182

v

o5

Tacit Knowledge

Has Concept————»

Site Arrangement

Code name: 10183

/‘/as G,

Nce, ot

Tacit Knowledge

S

A=

©,

Offsite Investigation

(@
R

Code name: 10184

Tacit Knowledge

Internal Inspection of Main Tank

REVISED
30/03/2010

‘DRAWN BY
SACHIN

‘DESCRIPTION

Code name: 10185

Figure B.33 Inference Knowledge of PT’s Corrective Maintenance Learning.
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Tacit Knowledge

Regular Inspection

Code name: 10171

Tacit Knowledge

o3
&
o Testing
\e@e /
X Code name: 10172
Co““e‘)
W -
Tacit Knowledge
Preventive Maintenance Learning Has Concept——— | Reconditioning
Code name: T017 4 Code name: 10173
Qs
S CO%
ot

\ Tacit Knowledge
Meter Reading

Code name: 10174

REVISED ‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN

Figure B.33 Inference Knowledge of PT’s Preventive Maintenance Learning.

Tacit Knowledge

Physical Inspection
/ Code name: 10191

eQ
&
R
Visual Inspection Learning
Code name: T019 9s ¢,
Oncepy. Tacit Knowledge

Internal Inspection

Code name: 10192

REVISED ‘DRAWN BY ‘DESCRIPTION
30/03/2010 SACHIN

Figure B.34 Inference Knowledge of PT’s Visual Inspection Learning.



159

Training Knowledge

Code name: T015

Tacit Knowledge

Operation

Code name; 10151

Tacit Knowledge

5
o
&

Maintenance

S
Q(b%c /

Code name: 10152

e
~ CO“Ce‘?
W

Tacit Knowledge

Has Concept\_>

Safety

Code name: 10153

Has c
O%@of

Tacit Knowledge

=

Protection

Code name: 10154

REVISED DRAWN BY DESCRIPTION |
. , -
Figure B.35 Inference Knowledge of PT’s Training.
Tacit Knowledge
Design Specification
/ Code name: 10201
K
eQ
&
R°
Tacit Knowledge
Planning Has Concept————» Tender Preparation
Code name: T020 Code name: 10202
s
Cb/?
C
S,
Tacit Knowledge
Bidding Selection
Code name: 10203
REVISED ‘DRAWN BY ‘DESCRIPTION ‘
30/03/2010 SACHIN

Figure B.36 Inference Knowledge of PT’s Planning.
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Has Concept

Has

Co"Cept

REVISED DRAWN BY |DESCRIPTION |

Figure B.37 Inference Knowledge of PT’s Operation and Maintenance Set Up.




APPENDIX C
SIMULATION SOFTWARE

With the use of simulation software, the obtained results from the four case

studies are presented through snapshots in section C.2 and the database of power

transformer consists of multiple tables shown in section C.1.

C.1 Snapshots of Database of Power Transformer

@ tmp_table

&) Server: » @ D p » [@ Table:
[EBrowse [ Structure  msoL Search Filnsent [[EExport [Simport % HDrop
Field Type Collation Atiributes  Null Default Extra
@@ | raute 11y ™ 2 X =
| float No 2 % ) I
Database | pr varchar(3) ulfS_general_ci No & X -5 Ml |
powartransformer (12) | stinterest varchar(4) ult8_general_ci Mo &£ X 2|
oo iSArar 12) ] incometax varchar(4) ut_general_ci No 7 X = m
| salvage int(11) No # X == s
B ci_sessions
— A e | admincost foat No #F X B
load_profile_freq [ tanft varchar(4)  uttg_general_ci No # K % |
powertransformer (12) | wheeling_charge doubie No 2 X B
m o_ssasions | om_expericost bigint(20) No & X B T
B future_req_pt | sup_cost int(11) No > x ME T
© load_profile_freq | cm_exp No & X = Mg
powertransformer (12)
] pm_learn No 7 x - Ml
i_sessions ] visinsp_tearn Mo # X =% s
@ future_req_pt - =
10ad_profile_freq | omsetup int11) No 2> % B2 7
powertransformer (12) | dfactor varchar(4) utf8_general_ci No & X 5% )
A cessich 1T CheckAll/ Uncheck All With selected: [I8] # > [T I [} &)
& future_req_pt
8 load_profile_freq % Print view B Propose table structure @
oad_profile_ptdetail #i Add 1 field(s) @ At End of Table © At Beginning of Table © After fdlife [<][ Go |
@ new_transformer 2 L=
ptaetail
& piparameter Indexes: @ Space usage Row Statistics
mp_future Type  Usage Statements Value
. 8 A\ Moindex defined! Data 80 B | Fordet =
tmp_¥ Index 1024 B  Collation uifs_general_ci
B tmp_table Create an indexon 1 coumns [ Go |  Total 1104 B  Rows 1
Row length & B8O
Row size & 11048
Creation Dec 14,2011 310434 PM
Last update Dec 14,2011 at 0434 PM
= Open new phpMyAdmin window
i s P Tabl
Figure C.1 PT’s Parameters Table.
@3 Server: » @@ D : pr » @ Table: ptdetail
FEerowse [§ Stucture g sau Search %:imsent [EExport [mimport $Zoperations [EEmpty  DE|Drop
sl i
e ’ Fieta Type tion  Amributes Null Defaull Extra Action
@ piname varenar(10) ults_general_ci o m s X m m ]
capacity flaat No m 2 X W | s
Datab: defaun varchars)  uwe_general_ci o m s X WM E W
powertransformer (12) fyear varchar(8)  ul8_general_ci No m 2 W m = m
R i) vratio varcnar10) ums_general_ci o mE S X @M EE
tocation varchar(15) ulte_general_ci ro m s X W mEm
T g Instyear varchar(s)  ule_general_cl No E 2 X W @ =2 @
8 load_profile_freq vintage varchar@)  ulf8_general_ci No m 2, X W M @ m
powertransformer (12) assetorice  double No m .~ X M M @
— A B insidur varchar3)  ulfS_general_ci No m S X mmm
= filure_rea_pt trainaur varcnar3)  ume_general_ci no m > X m m 2]
!..,,:J ;UM - commaur  varchar(3)  ulS_general_ci No m s X m i)
powertransformer (12) momgone || Soutds o m s X W m B
& oi_sessions StUkp_yoar  varchar(4)  ulie_general_cl Yes wULL m s X mm ]
war_period  varchar(12) uMS_general_ci no o X mom o m
powertransformer (12) reinstallyear varchar(s)  uits_general_ci Yes  ANULL M 10 M
setect varchar12) ulB_general_ci no wm o X W m Em
=y check varchar7)  utrs_general_ci no 2 X W m
n vaie varenar(12) uwe_general_ci no m s X W m B
[powertransformer (12) tomp varchar(12) ume_general_ci No m s X mmEm
® ci_sessions pres_status  varchar(10) ul8_general_ci No m s > W o m@m
loas promie frea T__  Check All / Uncheck All With selected” [ # >< [ [ 2
Povartranstoriar (1:2)
% Print view J8 Propose table structure e
cl_sessions 3+ Add 1 field(s) @ At End of Table < At Beginning of Table © After [ptname  [=] [ Go |

Browse [§ Stucture % saL o Search Fimsen [EExport [@mport  $Eoperations [WEmpty Eorop

Space usage Row Staustics

Keynams  Type Action  Field  Type Usage  Statements v
PRIMARY PRIMARY 1 # 3 pimame Data 100 B  Format ==
Croale an index on 3 ErElece.] Ingex 2043 B  CoNation ws_genersi_ct
Total 2148 B Rows 1
Row longtn @ 00
Row size o 21488
Creation Dec 14,2011 st0834 P

Lastupdate  Dec 14,2011 at0434 PM

= Open new phpMyAdmin window

Figure C.2 Data Table of Network PT.
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phpMiyAdmin

@ Server: localhost » G Database: powertransformer » [z Table: load_profile_ptdetail

FEBrowse [ Sirucure 7 501 Josearch Remnsert [EExport RZimport 4P Operations [§Empty EDrop

Field Type Collation Aftributes  Null Default Extra Action
@@ [ Dmame varchar(i5) UifB_general_ci Mo Vs BB R
— [] year varchar8) ut_general ci No P X i)
Database [] desd varchari4) ufi8_general_ci No E/X B B
powertransiormer (12) E [] actd varchar(d) utf8_general_ci Yes NULL E/SXHEE
B e 1 Check Alf Uncheck All With selected: 2 2 X 9 G
B ci_sessions 1 Print view 5 Propose table sfructure
e T E L 3¢ Add field() At End of Table ¢ At Beginning of Table ¢ After -
S ot i e e Add 4 ()@ > At Beginning i ptname
B load_profile_ptdetail
B new_ransformer Indexes: Space usage Row Statistics
B pidetail Keyname Type Cardinality Action Field  Type Usage Statements Value
gfﬁﬂp:rfﬁ:r PRIMARY PRIARY 0 4 X pheme Dam 4% B Fomat dynamic
EHIT\D:IV year Index 2048 B  Collation utf8_general_ci
B8 imp_1 Cresleanindexon 1 columns| Go | Total 2528 B Rows 2
EoitvZ Row length & u
B tmp_table :
Row size 8 1268
Creaion  Dec14,2011at04:34 Pl
Lastupdate  Dec 14,2011 al 04:34 P
= Open new phphyAdmin window
Figure C.3 Load Profile Table of Network PTs.
i Server: localhost » 5 Datahase: powertransformer » g Table: new_transformer
TEBrowse £ Stuctre. 2 sqL J/Search 3cinsert EExport [jmport 4FOperations [f{Empty [ Orop
phphiyAdmin
N Field Type Collation ~ Aftributes Null Default Extra Action
@ [ pmame  varchar(15) ufi3_general ci No s ]
| — ] capacity doudle No s o T
Database T wafo  vacharls) uf_generalci No X HE
owertransformer (12 - = = =
p (12 E [] assetprice double No s b T
instdur ~ varchar(10) utfg_general_ci No g 7 i 7
powertransformer (12) 4 e /X8 0E
[ traindur  varchar(10) ufS_general_ci No 72X i)
Saﬁ;iﬁ”jt [ commdur varchar(10) ufB_general_ci No ks o H
5 load_profile_freq 7] mortgage  double No SXEEDHE T
m d,_sessions t Check All/ Uncheck All With selected FE 2 X B[
B fut_ure_req_m i
1 load_profile fieg & Print view 5 Propose table structure
5 load_profile_ptdetai FeAdd 1 field(s) @ At End of Table © At Beginning of Table ¢ After ptname Go
B new_transformer E i i i P E
B pldetail
H plparameter Indexes: Space usage Row Statistics
B tmp_future Keyname Type Cardinality Action Field  Type \Usage  Statements Value
8 mp PRIARY  PRIMARY 3 4 X qphame Data 166 B Format dynamic
B tmp_vi s
g tmp_i2 Create anindexon 1 co\umns Index 2043 B Collation utlE_general_d
B tmp_table Total 2204 B Rows 3
Row length 6 52
Row size & 7358

Creation Dec 14,2011 at 04:34 PH
Lastupdate  Dec 14, 2011 at04:34 PN

= Open new phphlyAdmin window

Figure C.4 Data Table of New PT.
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2 Server: localhost » 1 Database: powertransformer » [ Table: load_profile_freq
[ElBrowse (¥ Stucture 7501 JSlsearch 3cinset EExport [Sjimport §%Operations [Empty [iDrop

phpM Field Type Collation Attributes  Null Default Extra Action

[] pmame varchar(15) ulfE_general ci No 7 X ]
| — — —  [] year varchar10) uffd_general_di No Vs ]

Database E [] desJd float No X R E R R
owertransformer (12
P 2 1 Check Al Uncheck All Wi selected: & # X B [ [
powertransformer (12) L Print view & Propose table structure
& d_sessions F:Add 1 field(s) ® At End of Table ) At Beginning of Table ) After ptname]+]
B future_req_pt
B load_profile_fieq Indexes: Space usage Row Statistics
B load_profile_ptdetail — - )
| new_transformer Keyname  Type  Cardinality Action  Field Type  Usage Statements Value
B pldetail PRIMARY PRIMARY 0 j ¥ piname  Data 0 B Format dynamic
gtptpar;q'leter year Index 1024 B  Collation utfg_general_ci
B tmp_future
B tmp_lv Create anindex on 1 co\umns Total 1024 B Rows v
B tmpilw Creation Dec 14,2011 at 04:34 PN
B tmp_iv2 Lastupdate Dec 14,2011 at04:34 PH
B tmp_table
= Open new phphlyAdmin windo'

Figure C.5 Load Profile Table of Future Requirement PT.

C.2 Snapshots of Results

LIFE CYCLE ASSESSMENT OF POWER TRANSFOR

A) List of Power Transformers having Load Violation : | pt1mr :

B) General Information :

A) Future Requirement Transformers : E|

B) General Information :

| Name | Capacity | I year | Load violation | Presentsmus]

| Name | Capacity Installation year |

| ptlmr | 1 | 2010 |19 | network
(') Hidden Knowledge cost :
1) Before utilizing 81500 (USD)
7) After wilzing 11000 (USD)
D) Financial Calculation of PT at Different Cases :
Case 1 : Keep Transformer on the Network after Load Violation
a) Net Profit = 13540864  (USD)
b) Stock Keeping Cost of ptlmr= 13454474 (USD)
Case 2 : Replacement of Transformer after Load Violation With
2.1) New Transformer :
a) Net Profit= 305574.11  (USD)
2.2) Existing Transformer on Network : ptdmr
a) Net Profit = 28156938 (USD)
b) Stock Keeping Cost of pt2mr= 247684 8 (USD)

2.3) Stock Transformer : N/A
a) Net Profit = NiA (USD)

b) Stock Keeping Cost of Nfid= NiA (USD)
E) Optimal Decisions :

lacement of [ptlrmr] transformer from the existing network with
the [pt2mr] transformer in year 2015,
[ptmr]transformer on the Stock until the end of its Financial

C) Financial Calculation of Transfoxmer at Different Cases :
Case | : Procurement of New Transformer
a) Net Profit= NA (USD)
Case 2 : Relocation of Existing Transformer
2.1) Transformer on Network : N/A
4) Net Profit = NiA
b) Stock Keeping Cost of N/A= NiA
2.2) Transformer on Stock : N/A
) Net Profit

=NA
b) Stock Keeping Cost of ptlmr= NA ]

D) Fulfillment Decision :

Figure C.6 Decision on Ptlmr in case Il.
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4) List of Power Transformers having Load Violation : |Pt3mr [~

B) General Information :

LIFE CYCLE ASSESSMENT OF POWER TRANSFOR

A) Future Requirement Transformers : E|

B) General Information :

\ Name [ Capacity \ year | Load violation [ Presentstatus[

| Name | Capacity Installation year |

| Ptimr | 6 [ 2010 { 2019 | network |
C) Hidden Knowledge cost :

1) Before utilzing 165500 (USD)

2) After utllizing 33000 (USD)

D) Financial Calculation of PT at Different Cases :
Case 1 : Keep Transformer on the Network after Load Violation
a) Net Profit = 164867121 (USD)
b) Stock Keeping Cost of Pt3mr= 0 (USD)
Case 2 : Replacement of Transformer after Load Violation With
2.1) New Transformer: ]
a) Net Profit= 2077437.34  (USD)
2.2) Existing Transformer on Network : N/A

a) Net Profit = N " (UsD)

b) Stock Keeping Cost of N/A= NiA ©(UsD)
2.3) Stock Transformer ; N/A

a) Net Profit = NiA (USD)

b) Stock Keeping Cost of Nid= Nia (USD)

E) Optimal Decisions :

r] transformer from the existing net;
mer in year 2013
cation of [Pt3mt] transformer from location of
n of [pt2mr] transformer.

4) List of Power Transformers having Load Violation : |ptlmr :

) Financial Calculation of Transformer at Different Cases :
Case | : Procurement of New Transformer
g NetProfi='N  (USD)
Case 2 : Relocation of Existing Transformer
2.1) Transformer on Network : N/&
a) Net Profit ='NA
b) Stock Keeping Cost of N/A= Nig
2.2) Transformer on Stock | N/A
a) Net Profit =NA
) Stock Keeping Cost of Pt3mr= N/ ]

D) Fulfillment Decision :

A) Future Requirement Transformers : ptinewk| E]

1) Before utlizing 81500 (USD)
7) Aerutilzing 11000 (USD)
D) Financial Calculation of PT at Different Cases :

a) Net Profit = 13540864  (USD)
) Stock Keeping Cost of ptlrr= 3689402 (USD)
Case 2 : Replacement of Transformer after Load Violation With
21)New Transformer:
a) Net Profit= 30867411 (USD)

2.2) Existing Transformer on Network : pt2mr

a) Net Profit = 29156038 (USD)
) Stock Keeping Cost of ptdmr= 247684588 (USD)

2.3) Stock Transformer : N/&

2) Net Profit = NA " (UsD)
) Stock Keeping Cost of NiA= NA (USD)
E) Optimal Decisions :

* Replacement of [ptlnr] transformer from the existing network with
the [pt2mr] transformer in year 2015.

D tion of [ptime] transformer from location of
of [ptinewkd] transformer.

J] | R O 1]

B) General Information : B) General Information :

Name | Capacty | Installtionyear | Load violation | Present siatus | Narne Capacty | Instaltionyesr |
Cpe | 1| 2010 | w9 | network | ptinewd | i | 2022
() Hidden Knowledge cost : C) Financial Calculation of Transformer at Different Cases :

Case | : Procurement of New Transformer

2) Net Profit= 5025244 (USD)

Case 2 : Relocation of Existing Transformer
2.1) Transformer on Network : ptlmr -
a) Net Profit = 3505.22 (USD)
) Stock Keeping Cost of ptlmr= 0785072 (USD)
2.2) Transformer on Stock : N/&
2) Net Profit = N (USD)
t) Stock Keeping Cost of ptlme= N&~ (USD)

D) Fulfillment Decision :

Figure C.8 Decision on Ptlmr and Ptlnewkl in case IlI.
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A) Future Requirement Transformers : | ptinewk| E]

D) Financial Calculation of PT at Different Cases :
Case 1 : Keep Transformer on the Network afler Load Violation
) Net Profit = 76401868  (USD)
b) Stock Keeping Cost of pt2mr= -65041.04  (USD)
Case 2 : Replacement of Transformer after Load Violation With
2.1) New Transformer:
a) Net Profit= 13202388  (USD)

2.2) Existing Transformer on Network ' Pt3mr
a) Net Profit = 1562067.28 (USD)

b) Stock Keeping Cost of Ptimr= 62379851 (USD)
2.3) Stock Transformer : N/A

a) Net Profit = NiA (USD)
b) Stock Keeping Cost of Nfid= Ni& (USD)
E) Optimal Decisions :

* Replacement of [pt2rr] transformer from the existing network with
the [Pt3mr] transformer in year 2013,

+ Decision for Rel
New Road to the |

ion of [pt2mr] transformer from location of
tion of [ptlmr] transformer.
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A) List of Power Transformers having Load Violation : @r@

B) General Information : B) General Information :
| Name | Capacty | Installationyear | Load violation | Present status | | MName | Capacty | lationyear |
[ptdr [ 3 2008 |03 | network | | ptinewk | 1 2022 |
(') Hidden Knowledge cost : C) Financial Calculation of Transformer at Different Cases :
1) Before utilizing 134500 (USD) Case | : Procurement of New Transformer
2) Afer utizing. 24500 (USD) a) Net Profit= 5025214 (USD)

Case 2 : Relocation of Existing Transfortmer
2.1) Transformer on Network : ptime n &
a) Net Profit = 3595.22 (USD)
72 (USD)

1) Stock Keeping Cost of ptime= 97850.72

2.2) Transformer on Stock : N/& ¥
a) Net Profit = A (USD)
b) Stock Keeging Cost of ptimr= N (USD)

D) Fulfillment Decision :

A) Future Requirement Transformers : | ptinevkl E]

2) After utilizing 24500 (USD)
D) Financial Calculation of PT at Different Cases :

Case 1 : Keep Transformer on the Network after Load Violation
a) Net Profit = 76401868  (USD)
) Stock Keeping Cost of ptlmr= 19264364 (USD)
Case 2 : Replacement of Transformer after Load Violation With
2.1) New Transformer
a) Net Profit= 13202388 (USD)
2.2) Existing Transformer on Network : Pt3mr
a) Net Profit = 1562067.28 (USD)
b) Stock Keeping Cost of Ptimr= 62379851 (USD)

2.3) Stock Transformer : N/A

a) Net Profit = NiA (USD)
b) Stock Keeping Cost of N/fd= NiA (USD)
E) Optimal Decisions :

lacement of [pt2mr] transformer from the

\' ing network with
the [Pt3mt] transformer in year 2013,

ocation of [pt2mr] transformer from location of

Lod 1 IR XU 1)

B) General Information : B) General Information :

| Name | Capacity | year | Load violation | Present status | | Name | Capacity N Iﬁgﬁ]]atmnwar—__‘

[(ptamr [ V3 2008 | 2083 | network | | | ptinewkl [ 1 2022

(') Hidden Knowledge cost : C) Financial Calculation of Transformer at Different Cases :
1) Before utilizing 134500 '(USD) Case 1 : Procurement of New Transformer

a) Net Profit= 4773503 (USD)

Case 2 : Relocation of Existing Transformer
2.1) Transformer on Network : ptimr .
) Net Profit = 1829.36 (USD)

b) Stock Keeping Cost of ptlmr= 9785072 (USD)
2.2) Transformer on Stock : N/A

a) Net Profit (USD)
b) Stock Keeping Cost of pt2mr= NA (USD)
D) Fulfillment Decision :

Figure C.10 Decision on Pt2mr and Pt1lnewkl in case IV.
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A) List of Power Transformers having Load Violation : Pt3mr :

LIFE CYCLE ASSESSMENT OF POWER TRANSFOR

7

A) Future Requirement Transformers : | pt1newk| E] o

D) Financial Calculation of PT at Different Cases :
Case | : Keep Transformer on the Network after Load Violation

2) Net Profit = 164867121 (USD)
(USD)

t) Stock Keeping Cost of Plhmr= 0
Case 2 : Replacement of Transformer after Load Violation With
21)New Transformer:
a) Net Profit= 2077437.34  (USD)
1.2) Existing Transformer on Network : N/A

3) Net Profit = Nis (D)

t) Stock Keeping Cost of NiA= Nig~ (USD)
2.3) Stock Transformer : N/&

a) Net Profit = NA (USD)

) Stock Keeping Cost of N/A= Nis (USD)

5 F) Optimnal Decisions :

* Replacement of [Pt3rr] transformer from the existing network with
the [Pt New?3)] transformer in year 2013.

tion of [Pt3me] transformer from location of
nof [pt2me] transformer.

§ i g0 1)

| o -

B) General Information : B) General Information :
| Name | Capacity | Instalationyear | Loadviollion | Presentstatus | | [ Name | Capacity | Installtionyesr |
[P3r [ 6 | 2010 |09 | rnework | | | pinewdd | o W 2022
() Hidden Knowledge cost : C) Financial Calculation of Transformer at Different Cases :
1) Before utlizing 165500 (USD) (Case | : Procurement of New Transformer
) Aferviizng 3000 (USD) &) Net Profit= 4773503 (USD)

Case 2 Relocation of Existing Transformer
2.1) Transformer on Network : ptlrr n @
a) Net Profit = 1829.36 (USD)

1) Stock Keeping Cost of ptlmr= 9785072 (USD)

2.2) Transformer on Stock : N/&
a) Net Profit = NA (USD)

) Stock Keeping Cost of Ptime= NA_ (USD)

D) Fulfillment Decision :

Figure C.11 Decision on Pt3mr and Ptlnewkl in case 1V.
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