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DESIGN FLOW CHART BEFORE / AFTER
IMPLEMENTATION OF QUALITY ASSURANCE
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Desion Howchart before inplementation of quality assurance

‘ W oork Resp,
Item INo Input Woork Process Woork Description
Instruction Person
1 7.1 Outputof 6.2 f “To distribute the approved DE
documentand drawing for
Distribution for End end users
users
8 8.1 Inputof 7.1
Sinstallation and com m iss- Project
foning work team
Project Execution
9 9.1 Outputofs.l STo prepare the as built DE
drawing in accordance
with contract requirem ent
As built DOC.IDW G
Preparation
9.2 Output of 9.1 \ STo subm it the as built DE

drawing to custom er
Submission of As

built DOC./IDW G

103

Output
Output
Interface
Comm iss
ioning
Erection
and etc
Woorking Custom er

progress

As built Customer

Custom er



Item

Desion Howchart after inplementation of quality assurance

JIN O Input

]1 Job assignm ent

Award contract

1.2 Sinputof 1.1

1.3 Inputof 1.1 and
“The experience and
availability of the

design engineer

1.4 “Request form for
moeeting
clnputof 1.1
~Tender docum ent
“Proposal data
~Q uotation
v Price schedule
oM aster project
schedule

“Deviation docum ent

2_1 Input & Outputof 1.4

2-2 Input & Outputof 2.1

2.3 Input & Ouwtputof 2.1

2.4 Input & Output of 2.1

Work Process

start

Job request from

project manager

Data Study

Selection of design

engineer

Internal KOM

y

Internal

e YT

Find outthe scope of
delivery and design

requirement

Arrange Filing
System

Listof DOC.IDW G

for subm ission

A
<
Prepare Design

Quality Plan

W oork

v Toinform th

award

Description

e contract's

To study the scope of

work and cu
specification

project

“To select th
design eng

the project

stom er

of substation

e suitable

ineer for

To attend the meeting

and review
technical m
scope ofw

transferred

related
atter
ork

from project

manager todesign staff

To stud de

eplyfas fgllow

1@@
JeXand

JAdIn
C .

HATRyiE

To prepare

for all docu

e
ection

a filing system

ment related

the project

To prepare
document
subm itted

To ldentify

a listofdoc
and drawing
to custom er

the document

and drawing number

To prepare

plan to the

design quality

project

Internal KOM
check list

(D 1)

Design
planning

c ko list

D esign
Woorking
Moanual

(W M o01)

D esign
Woorking
Moanual

(W M02&03)
D esign

schedule

D esign
Document
Status

(04)

D esign
Quality Plan
(05)

DMIDE

DM IDE

DE

Output

D1 doc

& MOM

D2doc

Design
working

file

D5 doc

Output

Interface

Customer

Customer

(if required)



Item

SINO.

5

1

Desion Howchart after implementation of quality assurance

Input

Input & Output of 2.1

Input & Outputof3.l

Outputof 3.l & 4.1

Input & Outputof 3.1
O utputofé.l
Doesign change request

doc. from custom er

Woork Process Woork Description

STo getthe design input

o3

Desigr Input

STo com plete design work

as detag® belo s

Design Process

To ensure that the design

V output m eet the design

input

Design Review &

Verification

Toensure that the

procedures of review &

V verify this change are

carried out & docum en

Design Change

desgonwork

Woork
Instruction
Desing in

Progress

Check list
(06)
Design
Woorking
Moanual
(WM 01-20)

Desing in
Progress
Check list
(D6)

Design
Review and
Veerificaiton
check list
(07)
Design
Review
report

(0g)

Design
M odification
Proposal
(09)
Thesummary
of additional
hours and
costs (D10)
Doesign

change

r(mj-)st form

D

Resp
Person
E
E
M
E & DM

oOutput

Design
input
data

& D6

D esign

output

&Dﬁdbn

D7& D38
doc
D9.D10&

105

0utp

ut

Interface

Custom
1o Project

team

er

©oSupplier

“Etc

PM

Custom

er



Desion Howchart after inplementation of quality assurance
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APPENDIX I

FAILURE MODE AND EFFECT ANALYSIS ( FMEA )
FOR SUBSTATION PROJECT DESIGN



No.

13

14

Item

POTENTIAL FAILURE MODE
AND EFFECTS ANALYSIS ( PROCESS FMEA)

PEA 5-11

Process Respons.

Substation System 22kVMVSWG  Key Date
1.Suchin 2.Rummiya 3.Chanwit

Core Team

Process
Function
and
Requirements

Job request from
Project Manager

Data Study

Selection of
Design Engineer

Internal
Kick off
meeting

Potential
Failure
Mode

Insufficient
information
transfered from
Project Manager

Insufficient
information
to study

The selected
Design engineer
is not suitable
for the project

Deviation
between the
invitation to
Bid and the
contract is not
discussed

Verbal
Commitments
are not fully
discussed

Potential
Effect ()
of
Failure

Lack of data
to study and
clarify

Fail to select
the Design
Engineer
effectively

Take longer
time to do the
design work
and cannot
do the design
effectively

Lead to the
customer
dissatisfaction

Lead to the
customer
dissatisfaction

2

Design process
5 January 2000

Potential
cause ( )/
Mechanism ()
of Failure

Not enough
information from
customer

Not enough
information from
customer

-Do not know
system well
-Give information
lately

There is no
choich to select
because other
design engineers
are not available.

Project staff
forgets to discuss
this information
during the meeting

Project staff
forgets to discuss
this information
during the meeting

o o

Current
Process
Controls

None

None

Check from
experience

None

None

Page 1of5

oD ~00U

—
o

10

e}

60

90

80

FMEA Document no.

Prepared By
FMEA Date (Orig.)
FMEA Date (Rev.)

Recommended
Action ()

480 Establish the formal

check list during
attend the KOM

420 Establish the formal

check list during
attend the KOM

FMEA-ENG-001
Suchin Samatiwat
20 September 1999
14 February 2000

Responsibility
&
Target

Completion
Date

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Action Result

Actions e C
Taken C

No action -

No action - -

No action - -

Control Doc. 8 3
D1 was

implemented

in PEA5-11

Project

Control Doc. 7 4
D1 was

implemented

in PEA5-11

Project

©x

72

84

807



No.

21

2.2

2.3

Itpm

)|

. ADERCS A

Substation System 22kV MV SWG
1.Suchin 2.Rummiya 3 Chanwit

Core Team

Process
Function
and
Requirements

Find out
the scope
of delivery

Arrange
Filing system

List of DOC./
DWG. for
submission

Potential
Failure
Mode

Failure to
check the
customer
data/document
(any discre-
pancies)

Failure to
understand
some items in
the scope of
delivery

Difficult to find
out document

Loss of some
document used
project

List of doc./
Dwg. is not
coverred all
customer

requirement

F
Prarpers Rpennn

Key Date

Potential
Effect ()
of
Failure

Lead to the
customer
dissatisfaction

Design
mistake

Take long time
to use some
information

Design
mistake

Lead to
customer
dissatisfaction

<o

Vi ecg

5 January 2000

Potential
cause ( )/
Mechanism ()
of Failure

Project staff
forgets to discuss
this information
during the meeting

Do not study the
requirement
carefully and

SO many items
are discussed in
short time

There is no a good
filing system to
keep the project's
document

There is no a good
filing system to
keep the project's
document

Lack of enough
information or
experience

o O

Current
Process
Controls

None

None

None

None

Compare to
customer
requirement

Page 20f 5

Soo~0oQg

10

10

10

2T X

480

400

300

480

240

FMEA Document no.
Prepared By

FMEA Date (Orig.)
FMEA Date (Rev.)

Recommended
Action ()

Establish the formal
check list during
attend the KOM

Establish the formal
check list

Establish design
working manual

to keep document

with the same standard

Establish design
working manual

to keep document

with the same standard

Establish the formal
document such as
-form

-check list

FMEA-ENG-001
Suchin Samatiwat
20 September 1999
14 February 2000

Responsibility
&
Target
Completion
Date
Suchin
20 Jan 2000

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Action Result

Actions
Taken

Control Doc.
D1 was
implemented
in PEA5-11
Project

Control Doc.
D2 was
implemented
in PEA5-11
Project

Control Doc.
WMO01 was

implemented
in PEA5-11

Project

Control Doc.
WMO01 was

implemented
in PEA5-11

Project

Control Doc.
D3 & 4,
WM2 &3 was
implemented
in PEA5-11
Project

<o

0
[
[

Z270

72

96

30

32

60T



No.

24

»*

Core Team
Process
Function

and
Requirements

Prepare
Design Quality
Plan

Design Input

Design Output

Design review and
verification

Design change

o LTS A R TPRs Ay

I.Suchin 2.Rummiya 3 Chanwit

Potential
Failure
Mode

Design schedule
is not related

to project
schedule

Quality plan
does not apply
to the actual
project

Insufficient
design
information

( See Design
FMEA )

Failure to check
the design output
meet the design
input

Design change
from customer

Potential
Effect ()
of
Failure

Project
Manager
cannot keep
the project
schedule on
time

Poor design
work

Design
mistake

Lead to
customer
dissatisfaction

Rework and
delay of work

<0

Potential
cause ( )/
Mechanism ()
of Failure

Design schedule
is much longer
than PM.
expectation.

There is no
design quality
plan

Lack of process
control

There is no
process to control

Customer environ-
ment change such

as network change,

regulation change

(]

Current
Process
Controls

To ask
design staff
directly

None

None

Check
with
contract

Check
with
contract

Page 30f5

R.
e D
t N
e
c
4 140
10 300
10 480
6 336
8 512

FMEA Document no.

Prepared By
FMEA Date (Orig.)
FMEA Date (Rev.)

Recommended
Action ()

Establish the formal
document such as
-form

-check list

Establish the formal
procedure

-Form

-Document required

Establish the formal
procedure and
check list

Establish the formal
procedure

-Form

-Document required

Establish the formal
change order
procedure and form
are required

FMEA-ENG-001

Suchin Samatiwat
20 September 1999
14 February 2000

Responsibility
&
Target
Completion
Date

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Action Result

Actions e c
Taken \Y c

Control Doc. 7 2
D3 & 4,

WM2 &3 was
implemented

in PEA5-11

Project

Control Doc. 5 3
D5 was

implemented

in PEA5-11

Project

Control Doc. 6 2
D6 was

implemented

in PEA5-11

Project

Control Doc. 7 2
D7 & D8 was
implemented

in PEA5-11

Project

Control Doc. 8 4
D9,10,D11 was
implemented

in PEA5-11

zo®

28

45

36

28

96



No.

11

1.2

81

Item

)|
AND BFEC

N
PEA 5-11

Substation System 22kV MV SWG
I.Suchin 2.Rummiya 3.Chanwit

Core Team

Process
Function
and

Potential

Failure
Mode

Requirements

Submission
for customer
approval

Approval

Distribution for
end users

Number of
document
submitted for
approval is not
equal as the
agreement

Failure to check
the revised
DOC./DWG.

Number of
document
submitted to

end users are not
equal as the
agreement

Wrong distri-
bution to end
users

Incorrect to
stamp the
purpose of
Doc./Dwg.

s RO

Process Respons.
Key Date

Potential
Effect ()
of
Failure

Resend and
may lead to
customer
dissatisfaction

Lead to
customer
dissatisfaction

Resend and
lead to waste
the time

Resend and
lead to waste
the time

Resend and
leadto waste
the time

FVEA)

Design process
5 January 2000

Potential
cause ( )/
Mechanism ()
of Failure

and etc.

Do not check
with the contract

There is no
process to control

Do not check
with the
agreement

Do not check
with the
agreement

Do not check
with the
agreement

Current
Process
Controls

Check with
the contract

Visual
check

Check with
the
agreement

Check with
the
agreement

Check with
the
agreement

Page 4 of 5

FMEA Document no.
Prepared By

FMEA Date (Orig.)
FMEA Date (Rev.)

R. Recommended
p. Action ()
N.

60 -

150 Establish the formal
form and check list

120 Establish the formal
form and check list

FMEA-ENG-001
Suchin Samatiwat
20 September 1999
14 February 2000

Responsibility Action Result
& 0
Target Actions e [«
Completion Taken \Y [
Date
Project

None

Control Doc. 6 2
D12 & D13 was
implemented

in PEA5-11

Project

Suchin

20 Jan 2000 D12 & D14 was
implemented

in PEA5-11

Project

Control Doc. 5 3

2T 3

24

30



AI\DLl

Substation System 22kV MV SWG
1.Suchin 2.Rummiya 3.Chanwit

Potential
Failure

Item PEAS511
Core Team
Process
/ Function
No. and

Requirements

9 Project Execution

10 Design validation

111 As built
DOC./DWG.
Preparation

11.2 Submission of
As built
DOC./DWG

12 Feedback Design
Result

Mode

None

None

Failure to
revise as the
red/green
marks

Failure to
meet submittal
schedule

None

Cannot keep
this information
to use in the
future project

Process Respons.

Key Date

Potential
Effect ()
of
Failure

Lead to rework
and customer
dissatisfaction

Delay to
close the
project

Cannot get
complete
information

T A S 0SS )

Design process
5 January 2000

Potential
e cause ( )/
\Y Mechanism ()
of Failure

8 Human errors

4 No planning

4 Commissioning
and site staff
do think this is
the important
records

0 Current
c Process
c Controls

6 Visual
check

2 None

5 None

Page 50f5

FMEA Document no.

Prepared By
FMEA Date (Orig.)
FMEA Date (Rev.)

D R Recommended
e P Action ()

t N

e

c

6 288 Establish the formal
form and check list

10 80 —

10 200 Establish the formal

procedure and
form

FMEA-ENG-001
Suchin Samatiwat
20 September 1999
14 February 2000

Responsibility Action Result

& (0]
Target Actions e c
Completion Taken \Y c
Date
Suchin Control Doc. 8 3
20 Jan 2000 D15 was
implemented
in PEA5-11
Project
N — No action - -
Suchin Control Doc. 4 2
20 Jan 2000 D16 was
implemented
in PEA5-11
Project

72

16

(1l



No.

Item
Substation System
Core Team

Design
Function
and
Requirements

Perform the
functions
according to
the customer's
requirement

N\DLI

PEA 5-11

22kV MV SWG

S A S T

Process Respons.
Key Date

1.Suchin 2.Rummiya 3'chanwit

Potential
Failure
Mode

Poor design

Not fulfil the
customer's
requirement

Typing errors
Engineer design
in hurry manner
Design work

is based on
wrong standard

Design work
is delay to submit

Potential
Effect ()
of
Failure

Difficult to
modify or
additional
work in the
future

Rework

Rework

Design mistake
and rework

Rework

Customer
dissatisfaction

Srven)

Design function process

5 January 2000

Potential
cause ( )/
Mechanism ()
of Failure

No experience

There is no
process to control

Human errors

Human errors

Do not study the
customer's
contract

No experience

Current
Process
Controls

None

Check with
contract

Visual
check

Visual
check

Check with
contract

To ask
design staff
directly

Page 1of 1

D R
e P
t N
e

[of

10 200
6 210
3 90
3 75
5 150
6 168

FMEA Document no.
Prepared By

FMEA Date (Orig.)
FMEA Date (Rev.)

Recommended
Action ()

Standard or working
manual are required
for the same criteria

Review and
Verification of design
work is added in the
procedure

Standard or working
manual are required
for the same criteria

Standard or working
manual are required
for the same criteria

FMEA-ENG-002
Suchin Samatiwat
20 September 1999
14 February 2000

Action Result

O

Actions e c
Taken V c

Responsibility
&

Target
Completion
Date

Working 5 2
manual

WMO01-20 was
implemented

in PEA 5-11

Project

Suchin
20 Jan 2000

Suchin
20 Jan 2000

Working 7 3
manual

WMO01-20 was
implemented

- No action - -

- No action - -

Working 6 4
manual

WMO01-20 was
implemented

in PEA 5-11

Project

Suchin
20 Jan 2000

Working I 2
manual

WMO01-20 was
implemented

Suchin
20 Jan 2000

o

50

63

96

28

€TT



APPENDIX IV

THE STANDARDS CHECK LIST, FORM AND DOCUMENT
CONTROL FOR SUBSTATION PROJECT DESIGN
(DOCUMENT DL TOD16)
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XYZ COMPANY
Substation Business

INTERNAL KICK OFF MEETING CHECK LIST

(D1)

Coangrt Apoedly \Aifidly  ISeGE  pae RO
XYZ-D1 10081999 1of3 0



(Dl) 116

Internal KOM Check list

Substation i Date:
: Checked by
Project Name :........cevvveenn
Joct ame Approved by
ITEM DESCRIPTION YES NO REMARKS

1 Organization chart
Customer/Consultant requirement.
Preliminary proposal chart.
Joh assignment of staffs.
Resume of staffs

2 Document Review
Customer contract & Specification.
Customer or Consultant drawing.
Preliminary proposal drawing.
Scope of work.
Proposal equipment &type.
Propose deviation or condition.
Preliminary manufacturing drawing.
Tendering BOQ/Estimation sheet.

3 Master project schedule
Contract master schedule
Propose equipment order and delivery
schedule
Preliminary design period
Construction, testing and commissioning
schedule.
Agreed final completion date.

4 Project Meeting
Kick up minute of meeting.
Hand over minute of meeting.
Internal meeting schedule & detail.
Customer meeting requirement.
Supplier meeting schedules & detail.
Co-ordination meeting schedule & detail.

1



117

)

Internal KOM Check list

Substation e Date:
: . Checked by
Project Name ... Approved by
ITEM DESCRIPTION YES NO REMARKS

5 1S0/Qualitv Plan
Is Quality plan required?
Quality inspection schedule & detail.
Quality document from supplier & other
department.
Quality procedure necessary or not?
Quality inspector in organization chart.

6 Safety &Security
Safety inspector in organization chart.
Is security system provided?
Security measures.

! Civil &Other information
Preliminary civil design drawing.
Equipment drawing & load detail.
Layout plan detail of / .
Boundary for scope of area.
Preliminary civil design schedule.
Construction schedule.
Other services such as Air-conditioning,
Lighting, exhaust drawing &schedule.
Manhole, hand hole detail, schedule, scope
of work.



118

XYZ COMPANY
Substation Business

DESIGN PLANNING CHECK LIST

(D2)

Cooungtm Apoedly  \éifiedly  Isiecite P Rw
XYZ-D2 1008199 1G3 0



(02

Design Planning Check list

Substation

Project Name :......ccoevneenn

ITEM
1

........................... Date:

Checked hy
Approved by
DESCRIPTION YES NO

Design Schedule
Specification time frame for design
mentions in contract document.
Contract design schedule.
Preliminary/Propose schedule.
Over all schedule of project.
Is design schedule comply with customer
requirement.

Basic Data
Customer specification.
Correspondence and minutes of meetings.
Applicable standard.
XYZ Tender drawing, offer and deviation
Pre-design calculation.

Drawing List
s Minimum drawing requirement specified
in specification?
Switchyard, Electrical, Communication
drawing list,
Manufacturing drawing list.
Equipment drawing list.
Conceptual & detail design drawing list.

Supplier Selection, Drawing/ Documents
Is equipment supplier finalizing?
Is proposal data approved?
Is equipment documents available?
Equipment drawing.
Drawing requirements.
1. Drawing size.
2. No-of copy.
3. Title block and drawing no.

REMARKS
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Design Planning Check list

Substation

Project Name :.....c.cvvvsvrvnsnn

ITEM

6

......................... Date:

Checked by
Approved by
DESCRIPTION YES NO

4. Station name

5. Customer name

6. Clients requirements on drawing, rules,
symbol, sign etc.

Lettering, size of script, line thickness.
Scale.

ACAD reference, directory file,

10. Tools.

General requirement

Correspondence and minutes of meeting.
XYZ tender with drawing.

XYZ offer and deviation.

Drawing and specification provided by
customer.

General conditions.

Local conditions.

Scope of works.

Proposal data.

Standard drawings.

Typical drawings.

Design drawings.

Scope of work.

Specification

1. Design criteria.

Substation equipment.

Installation specification.

Civil & Architectural work.

Other.

o~ oo

Standard

Is standard specified?
Any require detail provided?
Other.

REMARKS

120
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Project : Design Plan XYZ Limited
Customer : Prepared by : Suchin S.
10| Task Name [ Ouiaton ] Stat i, ]P o L]
1 |Oesign Phase 98 days Thu 1800 Man 181000 v M
— . p
2 Specification days  Thu1RO0  Tue 47RO ‘
2 Review Scope of Work 3 cens The V600 Mon Y600 : :
T Techrucal Clarfication 20 days Tue 4800 Mon 3740 3 ! 2t %
5 Oetcan Review Odes  TuedTIO0  Tue 470 4 ; 5 ‘
. . ‘
L] Calculation Sheets 46 days Tue 21800 Mon 20800 : : :
7 Shont Circut Force Caulat Sars T 2NE00  Mon 37100 4FS.S dayn : : i
L) imsuetion Co-ordination S depy Toe 270000 Mon WT100 4FS-S deys . .
' . '
Ll Battery and Charger Calculs 10 days Tue 270000 Mon 1077700 4FS5.S cays 4 : .
10 Eanthung Calcuaton 1S caps Tue 187100 Mon 7000 17 : 3 A
— ' . .
" Shent Circus Caicuaton Saap Tus WM00  Mon 14800 10 ‘ . '
— 4 4 y
2 Relay Setting and Co-oeting 10deys  Tue ISA00  Mon 20800 11 . d X
5 Enmnesrng Cakulatsny Odeys  Mon2WM00  Mon 20800 12 5 S s
- . . .
. Switchyard Enginesring 38 days Tue 4700 Mon 2180 ‘ . )
. . .
[ Swichyaed Data dsen Tue 47100 Tha 67700 8 4 v '
. Single Line Disgram Jdap FAT700  Tue 11700 15 ¢ ‘ 1
— . . .
" General Plan 4 dey Wed 12700 Mon 177700 18 . . .
. Bus Steructire Layeut 4 das Tue 18700 Fn 217000 VT S, . .
. . " .
[0 Bus Section Layeut Sdays  Mon 24700  Fn2W700 18 y 2 :
——o . . ’
20 Earthng Plan. 10 dayn Tue M800 Mon 21800 10 . . .
—— Y e 4
) Indoor Equpment Layout Gdays  MondITO0  Mon 77800 19 , . v
2 Steel Structure Layeut Bdeys  Men 24700 Wed 2800 18 N . 5
— . §
B Cable Trench and Condut § Sdeyy  ThuVEO0  Men 14800 22 ; : 5
. . ;
u 10 Puates Instaliaton S deys Tue 15800 Men 21800 23 2 . v
- . ;
3 Orawing for Erectron a0d & Odays  Mon21/800  Men 21800 20 J 2 4
% Electrical Enginesning 64 days Wed 127700 Mon 26400 : : :
. . '
7 Block Dugram ddeys  Wed 100 Fa 14700 16 . . )
. . ‘
2 Contred and Relay Panel Ly Jdeys Men 177000 Tue 18700 27 b . Y
™ Panal Axsambly Jdeyn  Men 17700 Wed 187100 2855 : : q
% Intariocing Funcbon Diegrs Tden  Wed 10700 Thy 207100 28 ] . .
. . o
3 Singhe Line Diagram h Aus 0deyn  FAIAT00  Tho277700 16FSe2 cap s 4
n Conceptual Deacn Odes  Th 21700 The 2777700 N . '
» Vrart Cocut Unagrarm Waeps  FAZNIUO The3Ne0 30 . .
— . '
7 Catée Tale S e Fn 100 The 700 23 s
— . .
£ Winng Table S deys. Fo a0 The 14900 M . .
’ . .
% BOM / List of Apparatus 3 dann Fn 15900 Tue 19900 3§ 4 . .
' . .
7 Lt of Laben Jdays Wed 20900  Thu21W00 36 ! : '
) Used Temunals 2days FR2UR00 Moo 28900 37 : » y
. . .
3% Oremng foe Produston Ddayn  Mon 28800 Mo 29500 3 ' . .
© Enal Document (Osaran Phase) Odays  Mon 161000  Mon 161000 39FS+15 days . 5 j
" o —_ . Pp—— e
o Progress — 5y P—  oies Up Missione O Spit .. ProjectSunmey \E——
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10

14

Lamee

Remarks : AFC = Asking for construction,

Document No.

AP = Approved.

AN = Approved except as noted,

Description

RyiEr N

DFA = Document for approval.

Sh. Rev

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

DOCUMENT SUBMISSION STATUS

DFR = Document for re-approval,
NR = Not reviewed,

FC = For construction.

Issued

Ref.
Date
Status
Ref
Date

Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date

Submit

" Status

Status ~

Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status

Ist

Return

FFA = Final document for approval,

RA = Received and acceptable,

Submit

Documents for Approval

2nd

Return

Submit

3rd

Rf"A = Reproducible document for approval
RC = Returned for correction

Return

Submit

4th

Return

Blue Print

Submit

Return

Final Documents
Reproducible

Submit

Return

MicroFilm

Submit

Return

/4!
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Customer

Contract no:

Subject: Design Quality Plan

Description

Design Schedule

Drawing List

Supplier's Drawing &

Specification

Standard

Civil Drawing & Information

Design Output

BOM and List of Apparatus

R = Review

= Witness

Specifying document

Contract /
Proposal Schedule

Drawing /
Specification

Proposal data /
Specification

Specification /
XYZ Standard

Drawing /
Specification

Drawing /
Calculation
Specification /

XYZ proposal / Drawing

X = Implement

Quality Plan

Customer:
Consultant:
Job no.:

Record form

D3 & D4

D4

D2

D2

D1

D6

D6

I = Inspection

12

Procedure required

As per XYZ
procedure

As per XYZ
procedure

As request

As per agreement

As request

As per XYZ
procedure &
WM01-20

As per XYZ

procedure &

w M01-20

A = Approval

Prepare by:
Review by:
Approve by:

RIX

XIRP

RP = Report

Responsibility
Consultant

Date
Date :
Date

Remarks
Customer

9¢1



Quality Plan

»

Contract no: Customer: Prepare by: Date :
Consultant: Review by: Date
Subject: Design Quality Plan Job no.: Approve by: Date
No. Description Specifying document Record form Procedure required Responsibility Remarks
ABB Consultant Customer
Design Schedule Contract / D3& D4 As per XYZ XIRP
Proposal Schedule procedure
Drawing List Drawing / D4 As per XYZ XIRP
Specification procedure
Supplier's Drawing & Proposal data / D2 As request R
Specification Specification
Standard Specification / D2 As per agreement X
XYZ Standard
Civil Drawing & Information Drawing / D1 As request RIX
Specification
Design Output Drawing / D6 As per XYZ XRp
Calculation procedure &
WMO01-20
BOM and List of Apparatus Specification / D6 As per XYZ XIRP
XYZ proposal / Drawing procedure &
WMO01-20
Customer R = Review = Witness X = Implement I = Inspection A = Approval RP = Report

Lel



Doourert m
XYZ-D6

XYZ COMPANY
Substation Business

DESIGN INPROCESS CHECK LIST

(D6)

Aroedly Vel by

IS&E (hte Page
10/08/1999 10f20

128

Ry
0



Design in Process Check list
SUBSEALION oo

] T T

ITEM DESCRIPTION
1 Single line Diagram,
Relay and Metering Diagram
Input check

Customer specifications.
General conditions.
Special conditions.
Local conditions.
Scope of work.
Proposal.

1. Price schedule.
2. Proposal data.
Ratings and features.
Standard drawings.
Design drawings.
Standard applicable.

XYZ tender with drawing, offer and

deviation.

Correspondence and meeting.

Switchyard data basic.

Output Check

Physical arrangement.

Technical data apparatus and bus bars.

BOQ, Item no., Contract no.
CT Polarity.

Maintenance earthing points.
Scope of works.

Future extension.

Reference drawing.

Purchase order for H.v. equipment.
Dimension prints for HV. equipment.

[tem no.
Customer serial no.

Date:

Checked by

Approved by
YES NO

REMARKS

129



130

Design in Process Check list

SUDSEALION e Date:
: Checked by
Project N s —————————
roject Name Approved by
ITEM DESCRIPTION YES NO REMARKS
General Arrangement plan.
Layout plan of substation
Input Check
Single line diagram.
Switchyard data.

Customer specification with drawing.
XYZ tender with drawing, offer and
deviation.

Correspondence and minutes of meeting.
Site area data.

Dimension prints.

Output Check
Over all site area and total dimensions.
Phase conductors with string insulators
Transmissions line routing with
designations.
Take off structure, most, girders and
deadened structures.
Building fences service roads.
Bay width and distances to fences, building
and total Switchyard dimensions.
Phase marking for busbars and feeders.
Scale and if possible North direction arrow.
Coordinate system x/y, Switchyard
references axis system.
Bay and bushar designation.
Lightning protection wire and steel
structures,
Reference drawings.
Legend
Section views reference.
Main technical data if necessary.



Design in Process Check list
SUDSERLION s

Project Name :.....covmsrmssmssssnsnnnn

ITEM DESCRIPTION

Conceptual Design

1. System Diagram
Input Data
Client specifications and contract.
Technical part of the tender.
Legend of symbols.

Output Data

Symbols with item designation for all HV-
apparatus.

Iltem designation/ name for all swg-bays and

bushars.

General electrical data of all HV-apparatus
and busbars.

Information of differences between phases,
e.g. phase of line trap efc.

Main transformer data as ratio, vector
group, type of cooling, tap changer data,
etc.

CT and VT-data such as ratio, location of
P1/P2, class, burden and number of cores.
Border of delivery.

Shows the principles for protection and

supervision of the HV-equipment in order to

have it fixed for further engineering.
Show the connections of VT’s and CT's.
Shows general electrical data of above
mentioned equipment.

Guide for further design work

(circuit diagram etc.)

Date:

Checked by

Approved by
YES NO

REMARKS
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Design in Process Check list

SUDSEALION e
Project Name & ... sosrvssn
ITEM DESCRIPTION
2. Block Diagram
Input Data

System diagram, client specification and
technical part of the tender
General data of :
HV apparatus incl. CT’s and VT’s
Protective relays
Measuring and metering equipment
Power flow in the switchgear

Output Deta

Single line representation of typical feeders
with data of protective relay and metering
equipment, including;

Single line representation of HV-apparatus.
Single line representation of measuring
circuits incl. protective relays.

Single line represents. Or schedule of trip
circuits and protective signals.

General data of metering and protective
relay equipment (Survey)

Data of CT - and VT-cores.

Mode of operation for HV-Switches e g.
motor/hand, one phase/three phase.

3. Function Diagram

Input Data

System diagram

Clients specification.

Description of standard function or praxis.
QOutput Deta
Block diagram of functions common for the
substation e g.

Date:
Checked by

Approved by
YES NO

REMARKS
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Design in Process Check list

Substation

Project Name :......ccmmnrrnnn

ITEM

............................. Date:

Checked by
Approved by
DESCRIPTION YES NO

Synchronizing system.

Interlocking system.

Station alarm and registration system.

Tap change control system.

AC/DC- distribution.

Circuit breaker control.
System data related to the project should be
given (e.g. setting of synchro check relay, size
of fuses used in AC - and DC - distributions,
etc.) General data of the system will be shown
in pamphlets etc.

4. Panel Front View
Input Deta
Customer specification with drawings.
Tender and contract with drawings.
System diagram.
Dimensions of cubicles and apparatus

Oijtput Data

Position of apparatus in fronts (with legend
if necessary)

Item designation of cubicles and bays.
Feeder names (if used)

Panel board size.

Front view and top view of the complete
panel hoard.

Mimic diagram (control panels).

Color and protection class (IP) of cubicles.
Cut out dimension in floor (on request).
Direction of door opening.

Transportation units.

REMARKS
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Design in Process Check list

Substation

Project Name :.....vvrvmmmmsmmnssnssnnnn

ITEM

.......................................... Date:

Checked by
Approved by
DESCRIPTION YES NO

5. Panel Location

Input Data

All panel front views (also other suppliers)
Building lay-outs

Building installation plans (electrical,
plumbing, etc.)

QOutput Deta

Room lay-out drawings with:

Position of panels.

ltem designation or names of panels.
Top view of all panel boards and boxes.
Door opening and front of panels should
be shown,

Door, windows and other equipment
which influence the location of panels.
Cable ducts and floor cut-outs may also
be shown.

. List of Typical Labels/

List of Labels and Engraving

Input Deta

System diagram.

Panel assembly drawings.

Data of standardized labels.

Client specification or instruction of praxis.
Output Deta

Type of labels (material).

Size of labels.

Type and size of text.

Text (deviled in rows).

Position for mounting of label.
Manufacturing (engraving) instruction.
Number of labels with similar text.

REMARKS
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Design in Process Check list

Substation

Project Name < ......cvmmmmsmmsssnsssnen

ITEM

4

.......................................... Date:

Checked by
Approved by
DESCRIPTION YES NO

7. List of Main Equipment

Input Data

Client specification,

List of offered equipment.

Block- and Function diagrarms.

QOutput Deta

List of equipment intenced to be used inthe
project

References to basic requirements and
stancarck.

References to descriptions of the
equipment, with clear identification of type,
menufecturer, etc.

Detail Design
1 Bus Structure Plan

Input Deta

Single line cliagram

Switchyard data basis.

Switchyard layout.

Customer specification with drawing,
XYZ tender with orawing, offer and
ceviation.

Corresponcence and minutes of meeting,
QOutput Deta

- Apparatus including TX Explanatory letters

CB, CT, VTetc.

Phase conductors with string insulators.
Position of drives and marshalling boxes.
Mn Clearance,

Mest, gircers and bus bars supports,
Building, free walls, fences roas, cable
trenches, ralls and lightirg,

REMARKS
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Design in Process Check list

Substation

Project Name &....ovvevvmsnvnsnnn

ITEM

- plate)

............................. Date:

Checked hy
Approved by
DESCRIPTION YES NO

Bay width and depth, distances to fences,
buildings and total dimensions.

Phase distances busbars and feeders.
Phase marking for busbas and feeders.
Scale and if possible North diirection arrow
Coordinate system XY, switchyard
references axis system.

Bay and busbar designation.

Lightning protection wire and steel
structures.

Item o, for apparatus, conductors,
insulators, connection clamps etc.
Reference dramings.

Legend.

Section views reference.

Main technical data if necessary.

. Switchyard Section Drawing

Input Data

Single line ciagram

Switchyard cata basis.

Customer specification with rawing,

- XYZtender with drawing, offer and

ceviation. | |
Correspondence and minutes of meetings.

- Site area tata,
|- Dimension prints.

QOutput Deta
Switchyard Hv. equipment and rmterial.

-~ Dimensions for location of apparatus,

transformers, mst etc.
Height of foundation (to steel structure base

REMARKS

136
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Design in Process Check list

Substation

Project Name :........vwumvmsrnnns

ITEM

........................... Date:
Checked by
Approved by
DESCRIPTION YES NO

Height of TOS, masts, busbars, equipment

connection efc.

Distance hetween phases minimum

Clearance on critical points.

Locations of operating mechanisms for
breakers and dlisconnecting switches,

- CT. plrity

Possible step-oolts, laciders, fences and
Spacers.
Points for temporary earthing

-~ Opening diirection of disconnecting

Switches.

Phase marking for busbars and feeders.
Scale.

Marking of spans with span icentification.
\orking zone clearance.

Reference drawings.

Legend.

. Steel Structure Design

Input Deta

Customer specification with drawing,
Switchyard layout and section crawing,
Switchyard cata,

Output Data

Steel structure design drawing

- Topand base plate detall

Anchor bolt sizing
Assembly cetall,

. Foundation Plan

Input Deta
Customer specification with drawing,
Correspondence and minutes of meeting,

9

REMARKS
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(00

Design in Process Check list

Substation

Project Name :.....ouvvvmsns v

ITEM

............................. Date:
Checked hy
Approved by
DESCRIPTION YES NO
Section drawings.
Dimension prints,
Switchyard data.

Calculations of rigid andl flexible conductors.
Necessary size of cable trenches,

Quartity size and location of marshalling
hoxes.

Location andl connection of power cables.

Output Data

Location of foundations.

Quartity and location of foundation holts.
Marshalling boxes.

Location and size of cable trenches,
Location and fastening of marshalling
hoxes.

Special arrangements e ¢ cables under
roacks etc.

To be sent to customer/consultance for
approval.

Form basis for ol design.

Basis for calculation of cable lengths.

. Cable Trench

Input Data

Foundtion plan.

Necessary size of cable trenches,
Customer specification with drawing,
Correspondence and minutes of meetings.
Quartity size and location of marsnalling
boxes.

Location and connection of power cables.

10

REMARKS
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Design in Process Check list

Substation

Project Name :.....vvvmmmmmmsmsmmsssnnnn

ITEM

.......................................... Date:

Checked by
Approved by
DESCRIPTION YES NO

Output Data
Location and size of cable trenches.

Location and fastening of marshalling
boxes.

- Special arrangements e ¢. cables under

roads etc.

. Earthing plan and Earthing drawing

Input Data

Customer specification with drawing,

XYZ tender with drawing, offer and
cevitation.

Correspondence and minutes of meetings.
Dimension prints for H. equipment.
Switchyard cata.

Layout and section drawings.

Steel assembly drawings.

Foundation plan

Result of calculation of earthing grid
Output Data

Drawing of earthing gnid.

Detailed drawings showing earthing of each
type of apparatus and other equipment.
Itemno. referring to list of material,
Informetion for avil works.

. Plant circuit Diagram

Input Deta

Client specification.

Tencer drawings.

System cliagram

Block and function dliagrans.
Equipment circut diagram of all used
equipment.

REMARKS
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Design in Process Check list

Substation

Project Name :.....commrvnnn

ITEM

........................................ Date:
Checked by
Approved by
DESCRIPTION YES NO
Descriptions and instructions of all used
equipment
QOutput Data

- Al functions of the celivered equipment and

its relation to other equipment, shown with
Symbols accoraing to standards.

Item designations inclicating function and/ or

location.

Interconnections between equipment.
Clear icentification of circuits
References of circuits between sheets.
References to other circuit diagrans.
Explanation of circuits/functions

(if necessary).

. equipment circuit Diagram

Input Deta

Descriptions andl instructions of all intermel
apparatus

Function specification (Standard or
Customer reguirement)

Output Data

- Al circuits and sparatus inthe unit, shown

witht

Symbols accordling to stancards.

Item clsignation.

Connections between spparatLs.

Clear ickntification/ description of interface
oints.

Explanation of circuits/ functions.
Designation of location (if used)

REMARKS
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Design in Process Check list
SUDSEALION s

Project Name :.....commsnmsmssmsnsnnn

ITEM DESCRIPTION

Calculation

1 Conductor pulls, sag and tension
calculation
Input data
Customer specification with drawing,
XYZ tender with drawing,
Switchyard layout and section drawing,
Dimension prints for string insulator.
Mex. conaictor pulls

QOutput data

Mest and gircers.

Condluctors.

Bay wickh &total dimensions.

Height of mast and gircers.

|centification of conductors.

Phase distance busbars and feeder.
Scale and if possible North direction show.
Loads pulls and direction of pulls

Detail connections and typical ladder and
screens.

Reference drawings.

Legend.

Show sag and pulls of spans as function of

temp.
Show mex. design forces due to static or
dynamic loading on span.

2. Steel structure calculation
Input ata
Customer specification with drawng,
Switchyard layout and section drawing,
Switchyard cata.

13

Date:

Checked by

Approved by
YES NO

REMARKS
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Design in Process Check list

Substation

Project Name :......cvvmrvrsnnns

ITEM

(D6)
........................... Date:
Checked by
Approved by
DESCRIPTION YES NO

Calculation of rigid and flexible conductors.
Dimension prints of equipment.

QOutput data

Complete assembly drawings and
calculation.

Base plate &top plate details.

Quantity and location of foundation bolts.
Working load on foundations,

. Earthing calculation

Input data

Customer specification with drawing.
XYZ tender with drawing, offer and
deviation.

Correspondence minutes of meetings.
Soil resistively result.

Foundation plan.

Output data

Grid dimension.
Conductor sizing.

Step and touch voltages.
Ground resistivity.

Riser conductor size.
Reference drawing,

. CT, QVT Sizing and Relay setting

calculation

Input data

Customer specification with drawing.
Relay and metering diagram.
Equipment specification and details.

14

REMARKS
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Design in Process Check list

Substation

Project Name :......ccoumrmvrrnnn

ITEM

6

............................ Date:

Checked by
Approved by
DESCRIPTION YES NO

XYZ tender with drawing, offer and
deviation.

Polarity

Manufacturers catalogue and criteria of
relay setting.

Short circuit calculation.

Power consumption requirement of relay &
accessories equipment,

Output data

Dimensioning of CT &CVT.

Burden & Ratio.

Setting value of protective relay.
Reference drawing.

Protective coordination curve.

Bill of Material. List of apparatus.
1. Dimension prints. Switchyard equipment

&material

Input cata

Customer specification with drawing.
Switchyard data.

Layout,

Section drawing,

Summary of equipment.

Results of calculations.

Qutput cata

Drawing dimension prints of connection,
clamps, fittings, insulators, conductors,
lighting, and cable laclder.

Quality type of the equipment &
aCCessories.

Reference drawings.

15

REMARKS
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Design in Process Check list

Substation

Project Name :......cocvvvvsvrsinnns

ITEM

(D6)
........................... Date:
Checked by
Approved by
DESCRIPTION YES NO

2. List of Earthing material

Input data

Earthing plan and Earthing drawing.
Dimension prints H.v. equipment.
Switchyard data.

Detail of steel structure.

Output data

List of all earthing material,

Item no. for identification from earthing
drawings.

. List of switchyard material, ladder &

steel structure

Input deta

Layout and section drawings.
Switchyard data.

Detail of steel structure &cable ladcer.
Dimension prints for H.v. equipments,
Switchyard harcware, cables etc,

Output data
List of material.
|tem for identification of drawing,

. List of relay &protection material

Input data

Layout and section drawing,
Equipment data &its detail.
Customer specification with drawing,
Section drawing.

Function diagram

Panel view drawing.

16

REMARKS
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Design in Process Check list

Substation

Project Name :......cvvvvsrerssnns

ITEM

(D6)
........................... Date:
Checked hy
Approved by
DESCRIPTION YES NO
Output data
List of material.

|tem for identification of drawing.

. List of cable &it’s accessories

Input data

Layout and section drawing.

Equipment data &its detail.

Customer specification with drawing.
Foundation &structure plan &section.
Functional diagram.

Interfacing drawing,

Output data

Breakdown of cahle &accessories.

Type and identification no. of the material.

. List of Apparatus

Input data

Client specification and contract.
Technical part of the tender.

Circuit diagrams.

Description and technical data of all used
equipment.

Output data

|tem designation of apparatus.

Location and reference to circuit diagram.
Type of apparatus.

Technical data.

Manufacture and type detail.
|dentification/ drawing number.

Graphical symbols.

Quantity of items.

17

REMARKS
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146

(D6)
Design in Process Check list
SUDSEAtION e Date:
: . Checked by
Project Name ©......ovvn Approved by
ITEM DESCRIPTION YES NO REMARKS
1 Review, coordinate with Civil /
Meterial Drawing
Input data
Customer specification.
Correspondence and minutes of meetings.
Applicable standard.
XYZ's tender

Switchyard layout.

Complete list of material incoor/outdoor.
Buildings drawing and site plan.
Foundation plan.

Definite dimension drawing of switchyard
and indoor building.

Requirement from manufacturer.

Output data
Location of cable trench.
Main cable route.
Layout of control, relay and battery room.
Openings infloors, wall, and sizes of doors.
Static and dynamic loads on building lifting
and crane capacity.
Switchyard layout &foundation plan detal.
Cable basement, or trenches.
Manhole, stairs, transport opening to
basement.
Fire sealing.
Floor tolerances.
Dynamic &static loads.
Fioles for power and control cables.
Ventilation.
Sound proofing.

18
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(D6)
Design in Process Check list
SUDSEALION e Date:
Project Name :.......ccemvrresnn Checked by
Approved by
ITEM DESCRIPTION YES NO REMARKS
Review, Drafting of Drawing
Input data
Customer specification &drawing.
Drawing list

Standard drawing.
Design criteria, and general requirements
for substation equipment
Civil and architectural works,
Drawing block title &drawing no.
Station &customer name,
Scale, lettering.
Schedule of design drawing.
Tools ACAD file &directory.
Output data
Final design schedule,
Design drawing,
a) Circuit diagram.
b) Single line diagram.
¢) Apparatus, equipmentdiagram & detail
section.
d) Block diagrams functional diagram.
e) External wiring diagram.
Reference drawing.
Quality requirement.

19
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XYZ COMPANY
Substation Business

DESIGN REVIEW AND VERIFICATION CHECK LIST

(D7)

Document no. Aprowedty  iied Y issuecae  page R
XYZ-DT 10/08/1999 1of5 0
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(D7)
Design Review and Verification Check list
SUDSEALION oo Date:
: , Checked by
PrOJECE NAME . Approved by
ITEM DESCRIPTION YES NO REMARKS

Review, Verification. Modification.
Design infinal Stage-
Design review
Customer specification &drawing.
XYZ's proposal &document.
Equipment detail &type.
Design criteria.
Functional &logical diagram.
Calculation (if used).
Co-ordination with other services.
Record of all the person included in the
[eVIeW [process.
Standard.
Review all the design step, (planning, input,
output design stage etc.)
Note :
Above recheck shall be carried out by other

person than the designer.

Design verification
Through design review.
Repeat calculation in different way (if
reqire).
Evaluation to verify the performance
requirement.
Through review of drawing and design
OUtPUS,
Laboratory test (if require/possible).
Product or Equipment verification from
supplier.
Comparing the similar design or reference if
necessary.
Review of design stage document as per
the Flow-Chart (if necessary).
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(D7)
Design Review and Verification Check list
SUDSEALION o Date:
: . Checked by
Project Name :....... Approved by
ITEM DESCRIPTION YES NO REMARKS

Design validation
Check design validation of product or
material such as test specification.

- Test plan, test procedure, measuring
equipment, test activities, configuration of
the product.

Evaluate the design process.

Check &verify software, tool use for design.
Standard.

Compatibility with the customer specification
&drawing requirement.

Process of installation &testing to verify the
design.

Design changes or modification
|centify the document or new requirement.
Collect data &instruction for changes.
Review and approval document for
changes.
Procedure verification for changes.
|centify the principal requirements,
specification drawings or other design
documents that are affected by change.
State the reason for change.
Result of the evaluation, review and
dlecision.

Meterial review, evaluation of supplier
specification
Customer specification &drawing,
XYZ tender &correspondence detail.
List of material for the project.
Technical detail of the material.
Standard.
Meterial drawing and requirement.

2



Design Review and Verification Check ist

Substation

Project Name & ....oovvvvvvsmvmssmsnssssnsnnnns

ITEM

6.

1.

(D7)
.......................................... Date:
Checked by
Approved by
DESCRIPTION YES NO

Data and document of material.

150 certificate of material production.
Evaluation of supplier form

Price/bid proposal.

Delivery time

Deviation/ non-compliance report of
material (if any).

Production process of material.

Co-ordination with material supplier

Customer specification &drawing,
Technical detail &requirement.
Detail drawing &installation detail.
Civil requirement.

Layout &detail section drawing,
Scope of supply and parts.

Quantity.

Dimension drawing &detail.

Erection &testing requirement.

List of materials drawing/ documents.

Prepare cable list, external wiring diagram-

input

Applicable standards.

Customer specification/ drawing.

List of drawing/ document,

Scope of supply.

Design drawing.

List of material.

Manufacturer drawing/ document.

Single line, block diagram, and functional
diagram.

REMARKS
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Substation

Project Name :..oovvvvvsvvmsvnssnssssnsnsnn

ITEM

(D7)
Design Review and Verification Check list
.......................................... Date:
Checked by
Approved by
DESCRIPTION YES NO

Output

Design drawing with correction detail.

Cable size &quantity.

Type of cable.

Interfacing cable diagram.

Quality check

8.

Specification &Drawing,

XYZ proposal/ correspondence during
tendering.

Quality plan.

Standard applicable for project.

Process &procedure of design to meet the
specification &customer requirement.
XYZ standard.

REMARKS

152
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XYZ COMPANY
Substation Business

DESIGN REVIEW REPORT

(D8)

Dot no Arowed ty \hifidly  lSecHe  Page Ry
XYZ-D8 10008/1999 1of2 0



XYZ Liitel
Engineering Division
Issued by . Date : Language : Register No. : Revision : Page :

ENG 1
Project / Order No. Date!

Approved by

MINUTES OF MEETING

Participants:

Absentees
[TEVB ACTMTIES ACTIONBY (I]\%TI:EIED
REQURED
L Approval of last minutes of meeting
2 Details
3 Problems and remedy
4, Miscellenous

5. Next meeting
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XYZ COMPANY
Substation Business

DESIGN MODIFICATION PROPOSAL

(D9)

Doauretm Aﬂ]ﬂﬂiw \BTﬁﬂjbj IS cHe  Page ROV
XYZ-D9 10008199 1062 0
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ND?IEIS%W

XYL Project nare:
COMPANY PROPOSAL

PARTI

Source of modification proposal
%i(eZntCom an

E} Others Py
PART 2

This modiification proposal is rejected / accepted for further processing reason / affected discipling

Project Manager
PART 3
Please estimate the effect of the above proposed modification
Document affected
Primary Design Secondary Design
-Single Line Diagram -Indoor Layout -System Diagram -List of main equipment
-Switchyard layout -Cable laying power cable -Block diagram -Plant circuit diagram
-Steel Structure design -Cable Ladder Design -Function diagram -Panel circuit diagram
-Foundation Plan -Indoor Earthing Desing -Panel Front view -Cabling concept
-Earthing Plan & Design -Panel Layout -List of cable
PART 4

Summary of modification impact

Design Manager

PART S

This modification proposal is accepted / rejected

Project Manager
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XYZ COMPANY
Substation Business

THE SUMMARY OF ADDITIONAL HOURS AND COSTS

(D10)

Doonet o Apoedlty \aifidly  Isiedte  Pap R
XYZ-D10 10/08/1999 1of2 0
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COMPANY HOURS AND COSTS Dete:
MBn hours Costs
for Engineering

1. Design manager

2. Desing supervisor
3.Senior” design engineer

. Design e 9|neeer

5. Draft man7 Adminstrator

Traveling Cost

1 Ai-ticket

2. Train ticket

.Own car

4. Rental car
-Rental
-Fuel

Document Cost

1 Letter (size A4)

2. Drawing (size AD, AL A3)

3 Operationt and maintenance manual
Others

Additional Material and Tools Cost

List of material

Others

SUMMARY OF MODIFICATION COSTS
MAN HOURS COST

TRAVELING COST

DOCUMENT COST

ADDITIONAL MATERIAL AND TOOLS COST
OTHERS

TOTAL COSTS
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XYZ COMPANY
Substation Business

DESIGN CHANGE REQUEST FORM

(D11)

Doonet o Apowdty  \eifiedly  Isedte  Pap Ry
XYZ-D11 10/08/1999 1of2 0



160

DESIGN

COMPANY REQUEST
TO DATE INTIATCR
CLIENT
CONTRACTOR
TIMLE PAYVENT

LUVP SUM
REIMBURSABLE
UNIT RATE

LRI Y DR e

APPLICABLE CORRESPONDENCE

ADJUSTVENT TO CONTRACT
TOTAL ESTIMATED HOURS TOTAL ESTIMATED COST
DOCUMENTS AHECTED

ESTIMATED IMPACT ON PROGRAVME

WORK TO COMMENCE BY . EFFECT ON CONTRACT SCHEDULE :
PLANNED COMPLETION DATE EFFECT ON MANNING
RICR
APPROVED BY CLIENT
NAVE NAVE :
SIGNATURE : SIGNATURE :

DATE : DATE :
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XYZ COMPANY
Substation Business

LETTER OF TRANSMITTAL FORM

(D12)

Doongtno Amoedly  \eifidlty  Isecte  Pap  Rw
XYZ-D12 10008/199 Lof2 0



Our ref. :
From :
Subject :

LETTER OF TRANSMITTAL

We are sending you the following items

[ Letter

Memorandum
Specification

Inspection Report/Records
Other ...Calculation
Detailed as follows :

[
[
[
[

Item No.

Transmitted to you

I As Checked

7 AsApproved
As Requested

Transmitted by :
Date :

Description

Date :
To:
Attn .
Drawing 0 Variation Request
Sample 0 Variation Orcer
Photographs 1 Certificate of Payment
Progress Report/Record
No. of Remarks
Copies
For Approval 0 For Review &Comments
For Using 0 For Information & Records
For Action 1 Others
Recieved by .

Date :

162
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XYZ COMPANY
Substation Business

DESIGN DOCUMENT AND DRAWING
FOR APPROVAL CHECK LIST
(D13)

Doounet Aﬁ]ﬂﬂjty \mﬁﬂjt}/ Isechte  rage RV
XYZ-D13 100081999 10f2 0
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(D 13)
Design Document and Drawing For Approval Check list
SUBSERLION o Date;
: . Checked by
PrOJECt NAME oo Approved by
ITEM DESCRIPTION YES NO REMARKS
Drawing/Document Approval

And Distribution Review of Material

Issue drawing and document for approval
General customer requirement such as
specification, drawing, and any deviation.
General technical requirement such as test
protocols, inspection requirement, standard,
data and schematic of material
components.
General drawing requirements such as
drawing sizes station name, customer
name, title block, drawing number, symbols
elc.
Project schedule.
Drawing and document list
General criteria for design such as
standard, assumption block diagram,
functional requirement etc.
General check for design review, design
verification, etc.
Distribution list & requirement according to
contract &specification.

Re-design or modification, data change for Re-
Approval
Customer comment &requirement,
Non compliance report (if any)
Revise specification or drawing (if any)
Any deviation data/document from XYZ
proposal.
Re-design criteria
Standard and scope of requirement.
Recheck other requirement as mention in
item L
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(D13)
Design Document and Drawing For Approval Check list
SUDSEAION e Date;
: , Checked by
PrOJECE NAME oo Approved by
ITEM DESCRIPTION YES NO REMARKS

Verification of purchased product
Customer specification and drawing.
XYZ proposal, deviation sheet (ifany)
Price proposal, deviation sheet (if any)
Equipment out times/ drawing.
Catalogues.
Delivery schedule.
BOQ.
Technical specification of each equipment.
Quality & ITP plan.
Test report, witness report.
Civil requirement, coordination requirement.

Erection. Testing and Commissioning Drawing/
Document Control.
Customer specification, drawing.
XYZ proposal
List of drawing and documents.
Project schedule, BOQ.
Approval drawing and documents.
Material standards etail &catalogues.
Installation details drawing,
Civil requirement &coordination plan.
Erection &testing equipment &details.
Customer inspection requirement.
Data &schematic of purchased equipment.

Review of quality plan and safety measure
Customer specification and requirement.
XYZ quality plan & proposal.

Quality and ITP plan of purchased
equipment,
Quality plan for material purchase.



Substation ~ ...........

Project Name :..........

(D13)
Design Document and Drawing For Approval Check list
Date:
Checked by
Approved by
DESCRIPTION YES NO

ITEM

Quality requirement (if any)

Safety requirement (if any)

Safety practice &consideration in design.
General practice for safety requirement,
code &standard.

Organization chart.

REMARKS
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XYZ COMPANY
Substation Business

DISTRIBUTION DESIGN DOCUMENT / DRAWING FORM

(D14)

Doourrert o Anroed by \aifidly e page R
XYZ-D14 1008199 102 0
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Distribution Design Document / Drawing
For Substation Control

Title of Drawing Ref. Distribution
Apx Ext Int Wks Ere Com App

List of Drawings / Index X X X X X R
Drawings forsystem design
System Diagram (Overview Diagram) 2‘1 X X X X X
List of Special Symbols X X X
System of Designation, Expl. X X
Block Diagram 2'2 X X X X
Function Diagram 2-3 X X X X
Panel Front View 2-4 X X X X X X
Panel Location 2-5 X X X X R
List of Typical Labels 2‘6 X X
Example of Circuit Diagram X X R
List of Main Equipment (for appr) 2-7 X X X X X
List of Gen. Proj. Requirement 2‘8 R X X X X
Inspection and Test Plan X X X
Calculations R X R
Circuitdiagrams and apparatus lists
Plant Circuit Diagram 2-9 X X X R X R
Panel Circuit Diagram 2'10 X X X R X R
Equipment Circuit Diagram 2‘11 X X X R X R
List of Apparatus 2'12 X X X R X
Cable drawings
Cabling Concept 2-13 X X X
List of Cables 2-14 X X X X
Cable Connection Schedule 2-15 X X X X
Workshop documents
Arrangement of terminals 2-16 X X R R
Connection Table 2-16 X X R R
Assembly Drawing 2-16 X X R
Panel Cut Out Plan 2-16 X X R
List of Labels and Engraving 2‘6 X X R
Test Specification 2-16 X X R
Signal lists
List of Signals (Signal point list) 2-17 X X X R
List of Alarms, Events 2-17 X X X R
List of Interface Points (SCADA) 2-17 X X X R
Erection, commissioning and maintenance
Erection Instructions 2-18 R R R
Operat. & Maintenance Manual 2-19 X X
List of Erection Spare Parts 2'20 R X R
List of Spare Parts, Recomm. 2'20 R R R
Training Documentation R R
Software documents
List of Pictures 2‘21 X X R
Logic Function Diagram 2'22 X X R R
Software Output Documents 2-23 X R

EXT = External use INT = Internal use WKS = for workshop
ERE = for Erection COM = for Commisionini APP = for approval

R = on request REF = Reference APX = Appendix
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XYZ COMPANY
Substation Business

AS BUILT DRAWING CHECK LIST

(D15)

Dooumert Apoedly  \eifedty  lsedle  Pap Ry
XYZ-D15 0819 ... 0
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(D15)

As Built Drawing Check List
SUDSEALION oo Date:
Checked by

Approved by
ITEM DESCRIPTION YES NO REMARKS

Project Name :...coevmsssnmsssssssnssnen

AS-built drawing, operation and
maintenance manual, training,
1 Review of as-built drawing

General customer and technical
requirement suich as drawing, stancard,
specification, meterial, test protocol etc.
Drawing and document list.
Ay revise and modification docurment
requested by customer?
Marked up drawing for modification mace
curing testing and commissioning,
Installation, testing and commissioning
document and record form
Distribution list and reguirement for final
drawingy documen.
Review contract requirement

2 Correction of drawing
Collect markup as-built orawing,
Verify the collected documents and as-ouilt
drawing
Draftig drawing for correction.
Review and verify the as-ouilt
drawing/documents,
Issue and diistribute as-ouilt drawing/
document.

3 Collection of final material cetail
Collect markup drawing and document from
erection &testing team.
Collect final material and accessories
details verify from the erection team
Collect actual BOQ from erection team
\erify the catalogue and meterial use
accordling to erection team
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(D15)

As Built Drawing Check List

SUDSEALION e Date:

Checked by

Approved by

ITEM DESCRIPTION YES NO REMARKS

Moy as-uilt BOQ and mederial
catalogue.

Project Name :......vvmmmmmmsmmssssnsssnn

Preparation of operation and Maintenance
Manual
Review customer specification, drawing and
requirement
Review XYZ proposal and commitment
Scope of supply.
List of as-oult of drawing,
List of material and it's catalogue.
Menufacturer’s instruction and manual for
each main equipment.
List of equipment supplier andl its contact
address.
Project scheale.

Customer training as per project
Review of customer specification.
Scope of supply.
XYZ proposal &tencer documen.
Project schedule.
|cntify or prepare the training course cetall.
Prepare the documents for training

Analysis and close the project
Review of customer specification &arawing
Review of contract.
Project schedule.
XYZ proposal &price schedule.
Status of the project
Qaliypm
Customer satisfaction &survey of customer
comment
List of problem &modification occurred
cring project execution.

2
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(D15)
As Built Drawing Check List
SUDSEALION e Date:
: , Checked by
PrOJECt NAME .o Approved by
ITEM DESCRIPTION YES NO REMARKS
Report to the Management
Review of contract &XYZ proposal.
Review status of project

Check quality plary customer satisfaction.
Prepare closing report icentify problem &
solution.

Suggestion for future project.
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XYZ COMPANY
Substation Business

FEEDBACK DESIGN RESULT FORM

(D16)

Docunert . Amoedly  \Veffedly  Issecte  Pap  Rev
XYZ-D16 1008199 10f2 0
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XYZ COMPANY

0 Fiam Dt Ry Pace
| DEVA0L 10F
Distwihty, Teghare
Project: FEEDBACK DESIGN RESULT FORM
Subject: Electrical and Switchyard Design Deviation

Deviation or problem Action/Solution . Remark . .
P Equmentfg(ubject



APPENDIX V

THE STANDARDS WORKING MANUAL
FOR SUBSTATION PROJECT DESIGN
(DOCUMENT WML TO WM20 )



XYZ Limited
Substation Business

Verified by Approved by

Subject: Design Filing System

10

20
30
40
50
6.0
10

design
Scope

engINeering a

References

Definition

Associated documents
Detailed instructions

Records

Working Manual
Manual No \WMVDL

Revision:
Issued Date: 99/08/20
Page:10f3

rose . . . . "
l?Hlsplrr7'tru:uon el e%%'er\]r??rré }%eas,ler keep a standardized format of ll o esign fire s Within

XYZ LIMITED - Substation Business



XYZ Limited Working Manual
Substation Business Manual No VWM02

Verified by Approved by Revision:

Issued Date: 99/08/20
Page: 10f2

Subject: Identification Drawing Numbers

10

20
30
40
50
6.0

10

rmose . . . . . .
I ése {%se n a{stemnagre'/ |g}g{r)ﬁ%germlmng a format of icentity number for arawings and calculation

%ﬁ%ll?stmction applies for all projects that there is no any specific requirement.
References

Definition

'%ﬁgt%?ﬁee%tgn?%m%%ﬁmnts WMO3
Detailed instructions

6.1 General

6.2 Formet- Incustrial Projects

6.3 Format- utility Project
Records

XYz LIMITED —Substation Business



XYZ Limited Working Manual

Substation Business Manual No. W3
Verified by Approved by Revision:
Issued Date: 99/08/20
Page:1of 3

Subject: List of Technical Documents

1FH{‘lnst | wdestoso echnlcal docyments that should ere
Ctroo nfra_&?r;%r tH]er UMents not shown relnmayaso cgd epending on

20 ?ﬁl? Instruction applies for all projects that there is no any specific requirement.

30 References
40  Definition

L -
60 Detailed instructions

Documents
SW|tchyard Qutdoor) :
Switchyard (Indoor) !
Electrical :
Communication :
Calculation :

BOM:

70  Records

XYz LIMITED —=Substation Business



XYZ Limited Working Manual
Substation Business Manual No \WM4

Verified by Approved by Revision:

Issued Date: 99/08/20
Page:1of4

Subject: Drawing Dimensioning

10

20
30
40
50
6.0

10

Urpose . v . . —_
EP(I% brgdnww%%&ecsa ?I%rels and layout of forms for technical drawings used ina project

?ﬁ%rﬁnﬂlon applies for all projects that there is no customer’s specific requirement
References

Definition
Associated documents

Detailed instructions

6.1 Selection and designation of sizes
6.2 Forms

6.3 Title Block

6.4 Entry fields, description

6.5 Additional document identity
Records

XYZ LIMITED —Substation Business



XYZ Limited Working Manual
Substation Business Manual No. \WMO5

Verified by Approved by Revision:

Issued Date: 99/08/20
Page: 10f2

Subject: Material lists for Purchasing

10
20
30
40
50
6.0

Purpose . : : :
This'instruction is made to give guideline for preparing Part Lists for Purchasing.
Scope

References

Def] ition

Associated documents

Detailed instructions

XYz LIMITED —Substation Business



XYZ Limited Working Manual

Substation Business Manual No VW06
Verified by Approved by Revision;
Issued Date:  99/08/20
Page: Lof3

Subject: Short Circuit Calculations

: %H?Btsenmlm Is madk to give uickline for Short-Circuit Calculation.
2.0 Scope

30 [T

40 Definition

50 Associated documents

6.0 Detalled instructions

This document is prepared to give an idea about short arcuit calculation.
6.1 General
Théale jon c}%ll Owhw ith ele Frtéq t C&?lr%ulatlosns tbraeg%esrﬁbu onnegtﬁ?
Ho HiMe 2 %y p gn 0 t nt 1 baseg oﬁe con5|deratn(fi$1s nomal an
urcwt curren

mTheﬁm (c)bercrté\r/ﬁs Eﬁle\l}% ugclg%%sm cl be selected only after ascertaining the fault levels and

eFf%ult studies are also necessary for system design, stability considerations, selection of Layout,

_ rfgfyllf %% %u ified as

Ingle ,ne eﬁrt fauit

U Ifeuhnne 0 ground faults.

6.2 Procedure of short circuit fault calculations
6.3 Input parameters for Fault Calculations

6.4 Calculations

6.5 EDSA EDSA Micro corporation USA

XYz LIMITED —Substation Business



XYZ Limited
Substation Business

Verified by Approved by

Subject: Wire Terminal

10

20
30
40
50

6.0

1.0

Working Manual
Manual No VWMV

Revision:
Issued Date: 99/08/20
Page:  1lof4

%C%THSJ A TS T e A g e e o

?ﬁlé) Instruction applies for all projects thet there is no customer’s specific requirement.

References
Definition
Associated documents

Detailed instructions

6.1 Signal and Control Cable

6.1.1 Wiring cables
6.1.2 Pair and multi-core cables

- Power control cables
- Electronics cables o
- Computer cables / Telecommunication cables

6.1.3 Coaxial cables
6.1.4 Optical fibers cables

6.2 Terminal blocks
6.3 Markings and Signs

6.3. 1 Phase markings
6.3.2 Signs

Records

XYz LIMITED —Substation Business



XYZ Limited Working Manual

Substation Business Manual No \WMDB
Verified by Approved by Revision:
Issued Date: 99/08/20
Page:  1of7

Subject: Protection System and Redundancy

10 o . . . .
%%(g%tm quicles to general knowledge insulbstation’s Protection system and Protection
20 %ﬁog)e . . . : e
IS Instruction applies for all projects that there is no customer’s specific requirement
30 References

40  Definition
50 Associated documents

60 Detailed instructions
61 Generd

e A e P e o
s s
approval IS always reqeﬂ regr}*en&]e em

6.2 The task of the protection system

6.3 Choice of protection equipment

64 Sub-diviced systems

6.5 Guice for Protection - General

6.6 Design of Control and Relay parel

70  Records

XYz LIMITED —Substation Business



XYZ Limited

Working Manual

Substation Business Manual No' \WMVD9
Verified by Approved by Revision:
Issued Date: 99/08/20
Page:  Lof7

Subject: Control and Supervision

10

20
30
40
50
6.0

10

PUrpos
Thlspmanual IS a ?wdelme for considerin (9 of %nchromzmg, Tap changer control, Supervision
equipment, as well as energy meter used in substation

Thlspinstruction applies for all projects that there is no customer’s specific requirement.
References

Definition
Associated documents

Detailed instructions

S s
) F%éfuafn b

roI of a Transformer
6.2.3

nsa 10N

é1° rd
aﬂe? Sm%
GBS
6. o ercvglﬁlon rT:Equment
3 ven{ elSistur 08 recorckr
.34 Remote signaling

64 Energy meter
Records

snr—rcm

XYZ LIMITED —=Substation Business



XYZ Limited Working Manual
Substation Business Manual No \WMIL0

Verified by Approved by Revision:

Issued Date: 99/08/20
Page: 1of2

Subject: Digital scs and MicroSCADA

0 1?Hfgpl|Qst§eruction IS madle to give quick line for Digital s ¢ s and Mcro SCADA Design.
20 Scope
30 References
40  Definition
50  Associated documents
o0 f@éﬁiﬁﬁtu% Oz?ssed on general practice use to design Digital se s and McroSCADA for
6.1 Compurterized control equipment and system structure
6.2 Functional Design
6.3 Station Picture
6.4 Event Lists
6.5 SAlarm Lists
6.6 Communication
7.0 Record.

XYZ LIMITED —Substation Business



XYZ Limited Working Manual

Substation Business Manual No WML
Verified by Approved by Revision;
Issued Date:  99/08/20
Page: 1lof4

Subject: AC auxiliary supply

= %ﬁ?&emtion Is madk to give quickline for AC auiliary supply calculation,
2.0 Scope

30 Eﬁée[incis ’
40 Definition
50 Associated documents

6.0 Detailed instructions
6.1 GENERAL

Ty B S S AR i e
6.2 SYSTEM DESIGN

n-favou e(Elzedts stem
Eb glz Stem
r§nbut|0n anHr SU%C-t(PSr%rIbU’[IOH

6.3 AUTOMATIC FEATURES AND INTERLOCKING
64 UNITERRUPTABLE AUXILIARY POWER

70 Records.

XYz LIMITED —Substation Business
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XYZ Limited Working Manual
Substation Business Manual NoT \WWMIL2
Verified by Approved by Revision:

Issued Date: ~ 99/08/20
Page: Lof7

Subject: Battery and Battery Charger Calculation

10

|sq?mSEMim 1S ma%de o give quide line for Battery and Battery Charger calculation for

sLinstation equipment

2.0 Scope

30 e

4.0 Definition

50 Associated documents
6.0 Detailed instructions

This paper is intencled to be used to calculate the reguire sizing of battery and battery charger.
6.1D.C. SYSTEMS FOR AUXILIARY POWER SUPPLY

62L0AD
Lhec
0]

R
- | s|,[0n actors
Ime load current
d neaks
d Clagram

6.3 BATTERY CALCULATION
6.4 Charger Calculation

: n I?Hr lTP sg{sétem
- Ambientt mgeramre

70 Records.

XYz LIMITED —Substation Business



XYZ Limited Working Manual

Substation Business Manual No WMI3
Verified by Approved by Revision:
Issued Date: ~ 99/08/20
Page: Lof3

Subject: Switchyard Data

10 1?ngol(r)\stseruction Is macle to give quideline for preparing Switchyard Deta
20 3500t sell e appl o al rojcs

30 Bﬁ.@ﬁncis )
4.0 Definition
50 Associated documents

6.0 Detailed instructions

%%3 Idata Is an applicable electrical and mechanical data and standards for switchyard,
6.2 Basic

[omer's specification
%?%fn(sj?an 8 a@ minutes of meetings
de

\Slg 0N culatlon

E% R SE o
adlS

[
r u ns .

d material

Send to prOJ Q”Wée rtments

70 Records
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XYZ Limited Working Manual
Substation Business Manual No U
Verified by Approved by Revision:
Issued Date: ~ 99/08/20
Page: 1of9

Subject: Principle of Switchyard Design

= l?Hfgpl?rstseruction Is macle to give guiceline for Principle of Switchyard Design.
2.0 Scope

0 PRk

40 Definition

50 Associated documents
6.0 Detailed instructions

This document s prepared to review the engineering practices for the design of switchyard.

X |?1l le line dli
! rd clocu ntatlon
L%ﬁlon and safety clearances
{10
ower Tr gﬂmrs &Qrout - Breakers
@gonnec ransformers
' ntning Protection
6.12 Conclusion
70 Records

XYZ LIMITED —Substation Business
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XYZ Limited Working Manual
Substation Business Manual No WMLS
Verified by Approved by Revision:

Issued Date: ~ 99/08/20

Page:

Subject: Insulation Co-ordination Calculations

Lof4

10
% |nstcht|on is macle to give quickline for insulation co-ordination calculations for switchyard

20 Scope

0 T

4.0 Definition

50 Associated documents

6.0 Detailed instructions

This documents is based upon the IEC C4-650 and ANSI standard C92.1.

ol ner|ar1jsula‘uon ordination as the process of byinging the msulat
e gg pro ?ge roper rela?sonshlp% expectedq Qge voltages an

6.2 | r
'mé ag rs célca odsvalue
arame ers 10 decide dunng design.

6.3 Procedure of insulation co-ordination calculation.
8%% zEg‘llec lon of surge arrester.

at lon
70 Records
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XYZ Limited Working Manual
Substation Business Manual No WM
Verified by Approved by Revision:
Issued Date: ~ 99/08/20
Page: 1of4

Subject: Earthing Grid Calculation

?Hr Instruction is made to give quiceline for Earthing Grid Calculation
2.0 Scope

30 @:eﬁncis ’
4.0 Definition

50 Associated documents
6.0 Detailed instructions

This document is culatio 'nC| ed In ANSI/IEEE std 80-1986.. Several
\/}%]{eée ar@n repgr t\f“ With Gr %236 %i%nmﬁr?nm eemgt} egsgr(m}d in oo%i%
6.1 Generdl

. 11d calculations.
gé 0 ARG ? Eﬁ%@rlgj 5e5|gn
gi E:re re of Earthlng Gid Calculation,

Esign
prgggrrﬁslderatlon curing design.
. iny Grid Calculations
gﬁ%’i b& I%IsA]NR:r?o Corporation USA

7.0 Records.
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XYZ Limited Working Manual
Substation Business Manual No WLy
Verified by Approved by Revision;
Issued Date: ~ 99/08/20
Page: Lof5

Subject: Power Cable Dimensioning

10 Purpose .
lID'rlﬁsprrrstructron is macle to give quiceline for Power Cable Dimensioning
2.0 Scope

30 Refrincs
4.0 Definition

50 Associated documents
6.0 Detailed instructions

e
6.2 LAﬂO\l
W ard
‘reeg
ed current

crrcur ?J
[CUIE Torces
Oeordr |on cale equipment

6.2.3 D| nsro(rrlrrrr Cables
Rtl néJ%'Js current ratings

10
%%Pe Ircul
rconsrdera |ons

70 Records.
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XYZ Limited Working Manual
Substation Business Manual No \Wvi8
Verified by Approved by Revision:
Issued Date: ~ 99/08/20
Page: Lof 12

Subject: INDOOR EQUIPMENT AND INFORMATION FOR GIMIL DESIGN

: 1FHfrspl|Qr5tseruct|on Is madke to give quideline for indoor equipment and informetion for cvil design

2.0 Scope

30 et

4.0 Definition

50 Associated documents
60 Detailed instructions

70 Records.

1 . .
%e i U"ial':gnn %HESFHIHB "in%)ma%“uli) CIVI| design” drawings

el I
éwer &Zg&&

) r00ms

r%en tollet et

OCElesé tg%%eesl*ator room
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XYZ Limited Working Manual
Substation Business Manual No \WMIL9
Verified by Approved by Revision:
Issued Date: 99/08/20
Page: Lof7

Subject: steel Structures Design

’ JID'Hfrspl|Qstseruct|on is macle to give quickline for steel Structures Design for Substation.
20 %cope steel structure design
| '%gﬁgr%ussteef structure §e3|gng'
%;%‘ﬁgﬁook Technical Instruction, HV Switchgear, Electrical Substation Engineering and
40  Definition

30

50  Associated documents

6.0 Detailed instructions
grrgs r%on%ualmts é%lbased on the general principle stated in ANSI and the other standard, which

6.1 General
6.2 Simple single hased structures
6.3 Structures with Span of 3-phases
6.4 Mechanical design principles for Qutdoor Switchyarcs.
6.5 Definitions and Seismic or Earthquake load
6.6 Design Analysis
1.0 Records.
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Substation Business

Verified by

Approved by

Subject: utility Mechanical and electrical Facilities

195

Working Manual
Manual No VW20

Revision:
Issued Date: 99/08/20
Page: 10of 14

Oﬁéﬁ%ﬁmlon Is madk to give guice line for utility Mechanical and Electrical Facilities

20 Scope
30 References
4.0 Definition

50 Associated documents
6.0 Detailed instructions

Contents

70 Records.
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STANDARD DRAWING AND
ADAPTING DRAWING TO CUSTOMER



ADAPTING DRAWMNG TO CUSTOMER

Industrial Power Company Limited
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EXAMPLES OF THE CONTROL DOCUMENT
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/ \ll” LETTER OF TRANSMITTAL

OUR REF : DATE : 99/8/30
FROM:  PRASAN R 70 : TAWEESAK T.
SUBJECT : PEA 5-11(SOA) ATTN : GUMPON J.

We are sending you the following items

I Letter \£ /" Drawing I Variation Request

7 Memorandum 7 Sample 07 Variation Order

0 Specification I Photographs 1 Certificate of Payment

I Inspection Report/Records 1 Progress Report/Record

IR 01111

Detailed as follows :

ltem No. Description (I:\Io. of Remarks

opies

1 22kV. SWGR 1/0 Schematic diagram=J04 Fl) 9922002-AHAD
2 22kV. SWGR /0 Schematic diagram=J05 1 9922002-AHAE
3 22kV. SWGR 1/0 Schematic diagram=J06 1 9927002-AHAF
4, 22kV. SWGR /0 Schematic diagram=J07 1 992Z2002-AHAG
D 22kV. SWGR 1/Q Schematic diagram=J12 1 9922002-AHAN
D 22kV. SWGR /0 Schematic diagram=J13 1 9922002-AHAP
! 22kV. SWGR /0 Schematic diagram=J14 1 9922002-AHAR
3 22kV. SWGR /0 Schematic diagram=JI5 L 9922002-AHAS
9 22kV. SWGR /0 Schematic diagram=J16 1 9922002-AHAT
10.  22kV. SWGR /0 Schematic diagram=J17 1 9922002-AHAU

Transmitted to you .

7 As Checked E3™ For Approval 0 For Review & Comments

I As Approved 1 For Using 0 For Information & Records

T As Requested 1 For Action 1 Others

Kindly acknowledge receipt of the above by signing the attached copy of this transmittal letter and returning
one copy of the document'to  for our reference.

Transmitted by . pIZIP-SAAl 17 Recieved by : e

Date: ZC// \ Date : & 't
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MB LETTER OF TRANSMITTAL

OUR REF : DATE 99/8/20
FROM:  PRASAN R 10 : TAWEESAK T.
SUBJECT : PEA 5-11(SOA) ATTN : GUMPON J.

We are sending you the following items

I Letter Drawing 1 Variation Request
I Memorandum T Sample 7 Variation Order
1 Specification 1 Photographs 1 Certificate of Payment
0 Inspection Report/Records @ Progress Report/Record
1 Others........
Detailed as follows :
ltem No. Description (l:\lo._of Remarks
opies
. 22kV. SWGR 1/0 Schematic diagram=J01 Fi 9922002-AHAA
2 22kV. SWGR 1/0 Schematic diagram=J02 1 9922002-AHAB
3 22kV. SWGR 1/0 Schematic diagram=J03 1 9922002-AHAC
4, 22kV. SWGR 1/0 Schematic diagram=J09 1 9922002-AHAK
5 22kV. SWGR 1/0 Schematic diagram=J11 1 9922002-AHAM
Transmitted to you :
I As Checked ET" For Approval 1 For Review & Comments
I As Approved 1 For Using 1 For Information & Records
1 As Requested 1 For Action 7 Others

Kindly acknowledge receipt of the above by signing the attached copy of this transmittal letter and returning
one copy ofthe document to us for our reference.

| Transmitted by : fAA AV +. Recieved by :
iDate: /T Date 0»'*1
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l \II LETTER OF TRANSMITTAL

Ourref. : SOA/MEM032 Date :  November 12, 1999
From . Chanwit . To: Project Engineer
Subject :  Drawimg for Approval Attn: M. Gumpol J.
We are sending you the following items
T Letter X Drawing 07 Variation Request
0 Memorandum 7 Sample 07 Variation Order
T Specification 7 Photographs 1 Certificate of Payment
I Inspection Report/Records 7 Progress Report/Record
I Other
Detailed as follows :
ltem No. Description No. of Remarks
Copies
Equipment Installation : 22 Kv Switchgear 2 ABB/SOA-5-06 Sh.0L Rev.01
Equipment Installation : Capacitor Ban 2 ABB/SOA-3-06 Sh.02 Rev.02
Equipment Installation : Power Cable Support 2 ABB/SOA-5-06 Sh.03 Rev.02
-All copies are in transparent sheet,
Transmitted to you
[ As Checked X For Approval I For Review & Comments
0 As Approved 0 For Using [ For Information & Records
[ As Requested [ For Action 1 Others
tlﬂgd(%&cnl%gg\tlvtlgdgef &e%eulptr e% rtgﬁcg.bove by signing the attached copy of this transmittal letter and returning one copy of
Transmitted by Recieved by : , A _
Date 27 Wy Date : tajlv/v

FormFQ2 Rev. 0



41 n il MINUTES OF MEETING ABB Limited

M 11 Engineering Division

Issued by : Date . Language : Register No Revision : Page :

Chanwit . 99-10-08 ENG 1
Project/ Order No. :  TSS990TR001 Date :  99-10-05

Issued by:  Chanwit

Participants:

Sanphet A./ Suchin
Prasan R. /Chanwit .
Absentees
ITEMS ACTIVITIES ACTIONBY  ReQUIRED  COMPLETED

L Approval of last minutes of meeting
First 1 Engineering Meeting “of project PEA 5-11

2, Work progress

Switchvard Design

- Single line Diagram 2100 %Completed ~ CS
- General Plan :100 %Progressed  CS
- Equipment Layuot and Block out 2100 %Completed  CS
- Cable Routing and Ladder 1100 % Completed  CS
- Earthing System :100 %Completed ~ CS
- Equipment Installation 1100 %Completed  CS
- BOM : Power Cable -100 % Completed g
- BOM :Cable Ladder and accessories : 100 % Completed  §g
- BOM : Earthing Equipment 1100 %Completed  SS

Electrical Design
-22 kvswe. cscs oscheme 1100 %Completed PR
- Cap. Bank Control C-Bank Scheme  :100 % Completed PR

-AC &DC Aux.Supply Scheme 1100 %Progressed PR
- External Wiring Diagram . 25 %Progressed PR
- Relay Setting 0%Progressed PR
-BOM : LV and Control Cable 0 %Progressed PR
Calculation

- Earthing Grid Calculation 1100 % Completed  CS
- Battery &Charger Calculation 1100 %Completed  SS
-Voltage Drop calculation . 90 % Progressed S

(HADB NH

[ MNIEBSCNENGRRAIETRERARV
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ABB Limited
MINUTES OF MEETING Engireeting Divm
IsSued LY. Date : Language : Register No. : Revision : Page :
Chanwit . 99-10-08 ENG 2
Project / Order No. :  TSS990TR001 Date  99-10-05
Issued by:  Chanwit
ITEMS ACTIVITIES ACTIONBY  ReQUiRED  COMPLETED

3. Problems and remedy
- Voltage drop calculation must be submitted together with
Max. Fault Current of AC & DC board which is just request
by PEA. So the extended time is needed.

4, Miscellenous

5. Next meeting

CREATED BY IND/PI
MINUTES OF MEETING FOR PROJECT/ORDER FORM



Issue by:

Project
Order no.

Remarks:

Document No.

1 ABB/PRA-S-01

2 ABB/PRA-S-01

3 ABB/PRA-CL-002

4 ABB/PRA-S-03

5 ABB/PRA-S-03

6 ABB/PRA-S-03

7 ABB/PRA-S-03

8 ABB/PRA-S-04

9 ABB/PRA-S-04

10 ABB/PRA-S-04

11 ABB/PRA-S-04

12 ABB/PRA-S-04

13 ABB/PRA-S-04

14 ABB/PRA-S-04

15 ABB/PRA-S-04

Dato : Language:

PEA-PMD-ISD-PSR-5-12 (PRA )
DDS990SM103

AFC = Asking for construction,
AP =Approved, AN =Approved except as noted.

Description Sh
Legend And Symbol 1
Single Line Diagram 2
General Plan 1
Equipment Layout And Block-out Plan 1
Equipment Layout And Block-out Plan 2
Equipment Layout And Block-out Plan 3
Equipment Layout And Block-out Plan 4
Cable Routing And Cable Ladder 1
Installation
Cable Routing And Cable Ladder 2
Installation
Cable Routing And Cable Ladder 3
Installation
Cable Routing And Cable Ladder 4
Installation
Cable Routing And Cable Ladder 5
Installation
Cable Routing And Cable Ladder 6
Installation
Cable Routing And Cable Ladder 7
Installation
Cable Routing And Cable Ladder 8
Installation

Register No.

DFA =Document for approval,
FC = For construction.

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Issued

yTTTTT,

TNV,

DOCUMENT SUBMISSION STATUS

ELECTRICAL DESIGN DRAWING

Ref,
Date
Status
Rel.
Date
Status
Ref.
Date
Status
Ref
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Dale
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
1 e
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Dale
Status

DFR = Document for re-approval,
NR =Not reviewed,

Submit
L-022

716/99
DFA
L-022
7/6/99
DFA

DFA
L-030
19/7/99
DFA
L-030
19/7/99
DFA
L-030
19/7/99
DFA
L-030
19/7/99
DFA
L-058
14/10/99
DFA
L-058
14/10/99
DFA
L-058
14/10/99

DFA *
L-058
14/10/99
DFA
L-058
14/10/99
DFA
L-058
14/10/99
DFA
L-058
14/10/99
DFA

DFA

FFA =Final document for approval,
RC =Returned for correction

RA » Received and acceptable,

Ist

Return
1126
8/2/99
AN
1126
8/2/99
AN

0161
12/11/99
AN
0161
12/11/99
AN
0161
12/11/99
AN
0161
12/11/99
AN
0362
5/1/00
AN
0362
5/1/00
AN
0362
5/1/00
AN
0362
5/1/00
AN
0362
5/1/00
AN
0362
5/1/00

~ AN
0362
5/1/00

AN

Submit
L-034
8/11/99
FFA
L-034
8/11/99
FFA

L-142
24/1/00
FFA
L-142
24/1/00
FFA
L-142
24/1/00
FFA
L-142
24/1/00
FFA

FFA

FFA

FFA

FFA

FFA

FFA

FFA

Return

0565
28/2/00
AP
0565
28/2/00
AP
0565
28/2/00
AN
0565
28/2/00
AP

Documents for Approval
d

Submit

AFC

AFC

AFC

AFC

Return

Revision :
0

Dale : MARCH 28/2000
Issued by : CHANWIT .

Page :

RFA =Reproducible document for approval

MicroFilm
Submit  Return

Final Documents
Reproducible
Submit  Return

4th Blue Print

Submit  Return  Submit  Return

G0¢



Issue hy:

Project :
Order no.:

Remarks:

Document No.
16 ABB/PRA-S-04

17 ABB/PRA-S-04

18 ABB/PRA-S-05

19 ABB/PRA-S-05

20 ABB/PRA-S-05

21 ABB/PRA-S-05

22 ABB/PRA-S-05

23 ABB/PRA-S-05

24 ABB/PRA-S-05

25 ABB/PRA-S-06

26 ABB/PRA-S-06

21 ABB/PRA-S-06

28 ABB/PRA-S-06

Date :

PEA-PMD-ISD-PSR-5-12 ( PRA )
DDS990SMI03

AFC = Asking for construction,
AP =Approved.

Description
Cable Routing And Cable Ladder
Installation

Cable Routing And Cable Ladder
Installation

Substation Earthing System
Substation Earthing System
Substation Earthing System
Substation Earthing System
Substation Earthing System
Substation Earthing System
Substation Earthing System
Equipment Installation :

22 kV Switchgear

Equipment Installation :
Automatic Capacitor Bank

Equipment Installation :
Cable Riser

Equipment Installation :
Cable Riser

Language:

AN =Approved except as noted,

Sh,

9

10

Register No.

DFA =Document for approval.
FC =For construction,

Rev
0

0

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Plan
Actual

Issued

DOCUMENT SUBMISSION STATUS

ELECTRICAL DESIGN DRAWING

Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status
Ref.
Date
Status

Submit

DFA
L-038
26/8/99
DFA
L-038
26/8/99
DFA
L-038
26/8/99
DFA
L-038
26/8/99
DFA
L-038
26/8/99
DFA

DFA

DFA
L-063
2/11199
DFA
L-063
2/11/99
DFA
L-063
2/11199
DFA
L-063
2/11199

DFA-

DFR =Document for re-approval,
NR = Not reviewed,

1st

FFA =Final document for approval,
RA =Received and acceptable,

Return

1572
28/9/99
AN
1572
28/9/99
AN
1572
28/9/99
AN
1572
28/9/99
AN
1572
28/9/99
AN

0410
20/1/00
AN
0410
20/1/00

AN "
0410
20/1/00
AN
0410
20/1/00
AN

Submit

FFA

FFA

FFA

FFA

FFA

FFA

FFA

FFA

FFA

Documents for Approval

2nd

Return

RC = Returned for correction

i
Submit

Return

Submit

4th

Return

RFA = Reproducible document for approval

Blue Print

Submit

Return

Revision :
0

Date : MARCH 28/2000
Issued by : CHANWITS.

Page :

Final Documents
Reproducible MicroFilm
Submit  Return  Submit  Return

90¢
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