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APPENDIX A : Customer Requirement Questionnaire of TMC Project

135

F-PE.002-TMC -0

CUSTOMER REQUIREMENT QUESTIONNAIRE

1. GENERAL

1. Customer Name  TMC Co,Ltd,
2. Address

3. Contact Person

4, Phone

5, Facsimile

2. CUSTOMER SUPPLIED INFORMATION AND SERVICE

2.1 Water to he treated

2.1.1 Source of Water Surface Water ( Deep Well, River, Municipal, etc.)
2.1.2 Volume available for reatment (m’hr) 30

2.1.3 General Appearance { Color, Clarity ) None

2.1.4 Line Pressure Min.__m.a._ Psig, Max.__n.a._ Psig, Avg.__na,__ Psig

2.2 Water Anaiysis

pH 65-78

P Alkalinity N.D. ppm as CaC0; Silica N.D. ppm as CaCO,
M Alkalinity 300 ppm as £aCO, Conductivity 1240 Micro S/cm
Total Alkalinity 300 ppm as CaCO; Turbidity 5 NTU

Total Iron 0.5 ppm as Fe Residual Chigrine ND. ppm
Manganese ND. ppm as Mn Tolal Solids 500 ppm

Chiloride 250 ppm as Gl

Sulate 200 ppm as SO,

Total Hardness 392.5 ppm as CaCO,

Ca Hardness 187.5 ppm as CaCQ,

Mg Hardness 205 ppm as CaCO,

Sodium MD. ppm asNa

2.3 Available Equipment
Do youhave * [C]  Clarifier ) sand Fiiter 7 carbon Filter
O Deiron ] Softener [J Disystem
[ Others [0  Reverse Osmosis system

Available Product Storage Undetground Water Storage Tank 400 M’
Space Available __3% . (m) Length, — %5 (m)Widih, {m) Height

Equipment Location Indoor _X_0Cutdoor




APPENDIX A : Customer Requirement Questionnaire of TMC Project (Continued)
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F-PE-002-TMC .0
CUSTOMER REQUIREMENT QUESTIONNAIRE
3. CUSTOMER REQUIREMENTS PROPOSED
Yes No
1. System capacity requirernent 25 m3hr waorking hours  _12 Hrsiday | 1
2. Quality requirement
21 _Turbidity <INTU L | 21 yes
22 _Total hardness < ppm as CaCQ, 22 yes |
23 _pHES-15 23 yes
24 2.4
23 L e, T el U 25
2.6 26
2.7 2.7
28 ........... 28 .....
29 29
2.10 210
3. Operation reguirement Automatic _X . Manual 3 yes
4. Additional special requirements 4
5. Equipment requirements
31 _Water Pump 31 yes
53 _Activated Carbon Fiiter _ 53 yes
5.4 Water Softenar 54 !ﬂﬁ '
5.5 55 l
5.6 56
5.7 57
5.8 58
5.9 59
510 5.10
BN A E 511
5.12 | 512
si3 ol 1JdWworiuu 513
6. Schematic
Checked By
Name
’:’ Signalure
Sand Filer Carhon Filter Softener + ....................
%
Chacked Date




APPENDIX B : Process Design Worksheet

DESIGN BASIS WORKSHEET

F-PE-004-TMC -0

Softened Water

MMF . Multimedia Filter

ACF . Activated Carbon Filter
WST : Water Softener Fiiter
-@— . Pump

: PVC class 13.5 pipe

25m-Mr

_ Quotation & Rev. No QF 038/6/99 SCwr | Worksheet Ref. No.

Costing Rev. No 0 Worksheet Rev. No,

Project No. TMC-0 Name Signature Date

Customer T™MC Applic Eng. (Cone By} ™C 16-Jun-99

Enduser ™C Applic Eng. {Checked By}
~ Plant Location CCS Provinca Sales Eng, (Approved By)
~ System Type Water Supply Preject Eng. (Checked By)

Systern Capacity 25

PROCESS DESIGN SUMMARY

L.ab Analysis Ref.

PFD/ PID Ref,

Design Assumpticns

or Customer Input

Pratreatment Plant

> Cl;
Raw Water
| 2smimr
Raw Water ” Filtered Water Basin |,
30 m?/nr
< =
Softened Water ACE

Recommensation Specification For Eguipment
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APPENDIX C : Engineering Design Details

DESIGN BASIS WORKSHEET

F-PE-005-TMCO

_ Quotation & Rev. No
_ Costing Rev. No
_Project No.
_ Customer
Enduser
Plant Location
System Type
System Capacity

QP 038/6/39 SCwr
¢
TMC-0
TMC
T™C

Worksheet Ref, No,
Worksheet Rev. No,

Applic Eng. {Done By)
Applic Eng. (Checked By)

|

Name

Signature

Date

CCS Province
Waler Supply

Sales Eng. (Approved By)
Project Eng. {Checkad By)

10-Jun-93

ENGINEERING DESIGN DETAILS

~ Equipment Type

~ Tag Number
Design Assumptions
or Customer Input

Details of sesing steps

1, Chlotine Bosing Systm

Water Fiow rate  :

Dosage
Solution
Metering pump

30 m%hr (132 gpm)
5 ppm

10 %

= (30) x {5)/ (10) x (10}

= 1.5Iph
= 3.0lph { Recommendation )

Pump model "Pulsa Feeder” Senes C ( model LCO4 )

Recommensation Specification For Equipment
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APPENDIX C: Engineering Design Details (Continued)

F-PE-Q08.TMC-D

DESIGN BASIS WORKSHEET

ENGINEERING DESIGN DETAILS { Continue )

Retails of sesing steps :

2. Pipe velocity calculation
From Harvel manual {page 29)

v = 03208 G/A v 1 velocity, in fifsec

g I gpm
A . Inside cross sectional area, in in®

Recommended velocity for Water Supply 5 - 8 f/sc { Selected 6 ft/sec)
12 fysec = 0.3208 (132 gpm) / A
A 7.0576 in’
d?: 4(7.0576) / n
d° = 8,986
d =2997

From the table : d 2,997 { inswle diameter) is 3" diameter of Standard pipe

Recommensation Specification For Equipment




APPENDIX D : Datasheet of Multimedia Filter for TMC Project

Client T™C
Project Name T™MC-0 Spec Checked Approved
Project No. wme
Location CCS Province 10-Jnue-99
'Equipment Name | Multimedia Filter
Inquiry No. Rev By Date
‘Tag No. MMF
P&IDno.
Quantity Total 1 Working 1
Stand by [

Type
Operating System

Vertical
Manual

-Type
Model
Manufaciurer

Dimensions
- Diameter (mm)
- Overall Height {mm)
Internal Pressure
_ - Design (Barg)
_ = Test (Barg)
Thickness
- Shee! (mm)
- Tap Head (mm)
- Bottom Head (mm)
Internal Liner
- Material
- Total Thickness {mm)
- Microns (dry)

1800
1515

See Specification
See Specification
See Specification

Inlet Distributor
Intermediate Collector
Underdrain Collector

Top Stack Diffuser
no
Fish Bone Type

Inlel water type
Inlet water pH

Surface water

Flow capacity
- Narmal, m*hr
- Allowed Max. , m*/hr

| Linear Velacity

- Normal, m/hr
- Allowed Max. , m/hr
Anthracite volume { per column), litres
- Bed depth, mm
Sand Volume ( per calumn), litres
- Bed depth, mm
Gravel Volume ( per column), litres
=« Bed depth, mm
Pressure drop
- Normal, psig
- Allowed Max. , psig
Backwash cycle
- Flow rate, m>/hr
- Time, minutes
- Cycle of backwash, per day
Inlet Water Pressure - Min./ Max, Psig
Face Piping
- Material
- Pipe size, inches
- Waler velocity in pipe, m/hr
Control valve
- Type
~Size
- Material

30
40

12.18
15
1250
1500
1000
400
800
300

5
12

60
20
1
2.013.0

PVC
3
187

Butterfly
3
sus

Tank Area = 2,545 m*
Inside pipe area = 46 x 10™
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APPENDIX E : Datasheet of Activated Carbon Filter for TMC Project

Client

Project Name
Project No.
Location
Equipment Name
Inquiry No.

TYag No,

P & 1D no.

™C

TMC-0

WT [DI2/99/SM]

CCS Province
Activied Carbon Filter

ACF

Spec Checked Approved
TWC

10-Jnue-99
Rev By Date

Quantity Total

Working
Stand by

Type
Operating System

Vertical
Manual

Type

Model
Manufacturer
lodine Adsorption, mg/g

Granular
PK1-3
Norit
800

Dimensions
- Diameter (mm)

internal Pressure
- Design (Barg)
= Test {Barg)
Thickness

_ - Sheel {mm)

- Top Head {(mm)

Internal Liner
= Material

- Microns (dry)

- Qverall Height {rmm)

- Bottom Head (mm)

- Total Thickness (mm)

1575
1800

See Specification
See Specification
See Specification

Iniet Distributor

Underdrain Collector
Number of Strainer

BackwashDistripution

Top distributor
Piate withSlrainer
Piale withStrainer

97

Inlet water type
Inlet water pH

Surface Water

Flow capacity
- Normal, m*/hr
- Allowed Max. , m/hr

oo Linear Velogity

- Narmal, miéhr
- Aflowed Max. , m/hr

Bed depth
- Bed depth, mm
- Bed expansion, Min, %

=i:0 Supporting Media

- Sand volume, liter

- Sand bed depth

- Gravel volume, liter

- Gravel bed depth
Pressure drop

- Normal, psig

- Allowed Max. , psig
Backwash cycle

- Fiow rate, minr

- Time, minutes

- Cycle of backwash, perday
Inlet Water Pressure : Min./ Max., Psig
Face Piping

- Material

- Pipe size, inches

- Water velocity in pipe, mihre

 Control valve

- Type
- Size
- Materiat

Activated Carbon filter valume { per column) , litres

25
317

13.3
15
2000

1025
50

o

no

5
15

25
15
1
2.013.0

PVC
3
1.87

Butterfly
3
SuUs

Tank Area = 1.95 m’




APPENDIX F : Datasheet of Water Softener for TMC Project

PPy

™C

Client

Project Name
Project No,
Location
_Equipment Name
Ingquiry No,

Tag No.

F & 1D no.

CCS Province

WST

Water Softener

Spec Checked ; Approved
TWC

10-Jnue-99
Rev By Date

_Quantity Total 1

Working
Stand by

-

162

Type :
Operating System
Regeneration System

Cation Exchange, Brine regeneration
Manual
Co-Current

Dimensions

- Diameter {(mm)

- Overall Height (mm)
Internal Pressure

- Design (Barg)

- Test (Barg)
Thickness

- Sheel (mm)

- Top Head {mm)

- Bottom Head {mmj}
Internal Liner

- Material

- Total Thickness (mm)

- Microns (dry)

1500
1800

Sas Specification
Saee Specification
Ses Specification

Infet Districutor
Regenerant Distribution
Underdrain Collector

Top Distributor

Plate with nozzle

Type .
Manufacturer

Exchange Capacity (eq/ | of resin)

Strong Acid Cation Resin

Lewatit
> 1

Inlet water hardness (ppm es Caco3)
Qutlet water hardness (ppm as CaC03)

Indoar or Outdoor Instaliation
Electrical supply for contral

Qutdoor
24 VDC/AC

Flow Capacity {per column}

- Normal (m’fhn

- Allowed max. (m*fhr)
Service Flow Rate (BV)
Linear Velocity

- Normal (m*hr)

- Allowed max. (mhn)

Resin Volume {(per column, litre)
Bed Depth

- Depth {(mm)

- Bed Expansion {%)
Pressure Drop

- Normal {kPa)

- Allowed max. (kg/m?)
Exchange Capacity (equivaient)
(per cotumn}

Max. Capacity per cycle {m?)
{At specified exchanged hardness)
Regenerate

- Dosage (kgs-NaClim® of resin)

- Per Cycle (Kgs)

Hardness Leakage {ppm as CaCOs)
Regeneration Flow Rate

- Backwash {mhr)

- Regen (m%hr)

- Fast Rinse

- Slow Rinse

:} Regeneration Time

- Backwash (min.)
- Regen (min)

- Fast Rinse (min.)
- Slow Rinse {min)

Inlet Waler Pressure : Min./Max (barg)

25
40
14.49

14.14
22.6
1725

1195
50

15.96
0.5

200
345
3.5

C 20830

Tank Area = 1,767 m*®




POTENTIAL FMEA Doc Number FMEA-PE-001-0
FAILURE MODE AND EFFECTS ANALYSIS Page 1ol 10
(PROCESS FMEA) Prepared By Tawatchai
Item Water Treatment Project Process responsibility Waler Treatment Project process  FMEA Date (Orig.) 4-Jyn-99
Project Management Key Date FMEA Date (Rev.) 9-Dec-99
Core Team 1.Pramuk_2 Sataporn 2 Tawatchai 4. Wittava 5 Pgowanai.
Process Potential Potential Potential 0 3] Responsibility Action Results
Function Failure Effect(s) of 5 cause(s) c|Currentie} R. Recommended & Target S10|D| R.
and Mode Failure e | Mechanism{s) | c |Process|t| P. Action(s) Completion |ActionResults|e|cle| P.
Requirements v of Failure u {Controis| e | N. Date Taken viclti N
T c
Recewe Project | 1. lnsufficient information 7] 1. Customer | & Inquiry | 81448 | 1 Conirolthe useof | Tawatchai |  Dome |7 I
Requisiion | used for design j._informsdata | | Form \ ed Customer | I
. _ _ inad B , _
e . s A T || Questionnawe T f .
,,,,, . 2. No use inquiry None e
form o Y .
Study Information_| 1. Failure to understand | 1. Syslem can not work [ 7 | 1. Incomplete of | 3| None | §|105|1. Estabhsh customer _ | Tawatchai | Dene ___|7]2]2] 28
customer requirement | _as requirement coliecied data reguirement . 22-Jun-99
. .and condiion ol design » Rl A _information checklist - B, g -
2. More maintenance 2. Failure to .

. _review crilical
.. informati

Concept Design _

1. Equipement f
_ operation

D XIANAddY

JqEL VAW $53044

£91
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POTENTIAL FMEA Doc Number  EMEA.PE-G01-0 E
FAILURE MODE AND EFFECTS ANALYSIS Page 20f10 e
(PROCESS FMEA) Prepared By Tawalchai. o
Item Water Treatment Project Process responsibility Water Treatmen! Project process ~ FMEA Date (QOrig.) 4-Jyn-99 -
Project Management Key Date FMEA Date {Rev.) S-Dec-99
GCore Team 1LPramyk_2 Satapom 3 Tawalchai 4. Wittays 5.Poowana, =~
=)
Process Potential Potential Potential (8] D Responsibility Action Resuits g
Function Failure Effect(s) of S cause(s) ! c{Currentie] R Recommended & Target S|O|D| R ]
and Mode Failure e | Mechanism(s) |c|Process| tj P. Action(s) Compietion |Action Results|e{c|e P. -
Requirements v of Failure u [Controlsl e | N. Date Taken vielt]| N 3
r < L;;
Designbasic | 1.incorrect equipment | 1. Systemis easiy | 8 | 1. Design byvsing) 2| Nome |8 | 128] 1. Establish designed | Tawalchai | fone 8l2(4) =
 spedification | specification is_ . tail in operation ..o catafog or basic specification | 25-Jun-99 - S Y I &
e _ designed . | misunderstan . checklist B, - i =
__.Bquipment - id
f 1 p—
. f .epplicaton L | | (| . ..., - o
‘ 1 \ . o
[P N R .- . hequenew ). ¥ \ 3 e - - - 1 Jy -
. _equipmentor 1 , . : =
,,,,,,,,,,, . medifying the existing | _ | - . B Y S I 2
- - item - i @
| 2. Specific equipment |1 Replaced by new item| 8 | 1. Specification | 1| None {7 56 _
cannot work as _ ). informed by
e o _..yendor error . P
... 7|2 Designed specification | 1- System failtn _ " '8} 1. Humaneror [4] " """ 7 JENKY
et em oo ) haserrorin calcylation = B
5 1. inappropriate 12| Nore |5 -
. warmantee 1| . materialtg be . U D R W DR DN [
2. Project cost is higher_ ) o IR (Y I
. - e [ . ISR R _-___-.|_.- -

¥91
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POTENTIAL FMEA Doc Number FMEA-PE-001-0
FAILURE MODE AND EFFECTS ANALYSIS Page 20f10
(PROCESS FMEA) Prepared By Tawatchai
Rem Water Treatiment Project Process responsibility Water Trestment Project process  FMEA Date (Orig.) 4-Jun-99
Project Management Key Date FMEA Date (Rev.) 9-Dec-99
Core Team LPramuk 2. Satapom 3 Tawalchai 4 Wittaya 5 Poowanas
Process Potential Potentiai Poatential (o] D Responsihifity Action Results
Function Failure Effect(s) of S cause(s) / c|Current (e | R. Recommended & Target S|0| D[R
and Mode Failure e| Mechanism{s} |c |Process|t| P. Action(s) Completion |Action Results| efc| e |P.
Requirements v of Failure u [Controls| e | N. Date Taken vic]| t|N
r c
Prepare design __{ 1.Having some _ 1, Customerundlear | | 5 | 1. Misundersiand 6| None [2]|60f e ) e
_ ambiguous data in _ | . .equipment _ - - -
- | proposal D _function . R R B .
... 2lnsuffcientspecified | 1. Offeuittobe 4|1 lessdata 181 None |2 48 . ; RN B I R
- . information . evaluated __|. ). fromvendor . - - - .
: |3 Eroriniyping 1. Cuslormer confusein | 2 | 1. Humanerror | 51 Nene |3 |30 O\ . RN
1 1. Incompiete equipment | 1. Cost maybe higher or [ 6 {1 Humanerror | 2| Mone [4] 48 VR (R A S A A
.. specificalion release for ( lower the exact | 2. Estimation eng. . - SRR NP O P
_|. _costestmation - - i e
Assigns Project _ 1"~ " " T DT O . | Y Y AR IR B BN B
Engineer . . B . - - Y N RS S N

D XIANAddV

(PonuBL0D) Aqe L VAW 5593014

(P
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POTENTIAL FMEA Doc Number FMEA-PE-001-0 g
FAILURE MODE AND EFFECTS ANALYSIS Page 40t 10 g
{PROCESS FMEA) Prepared By Tawatchai =
Hem Water Treatment Project Process responsibility Water Treatment Preject process  FMEA Date {Orig.) 4-Jun-89 2
Project Management Key Date FMEA Date (Rev.) 9-Dec-99 =~
Core Team 1. Pramuk 2 Sataporm 3 Tawatchar 4 Wittaya 5. Poowanai E
Process Potential Potential Patential o} D Responsibility Action Results Q
Function Failure Effect(s) of s cause(s}/ c|Current|e| R Recommended & Target slo [ "
and Mode Faifure ¢! Mechanism(s) |c |Process|t| P Action(s} Completion |ActionResults|e| c| e |P. ?
Requirements v of Failure u |Controls] e ! N Date Taken vic| t|N =
r c 2
O I AFE NN, I N D 4
| Review proposed 1. Designed system | 8 4| None |a4]128|1 Estaplishcontract | Pramukand | = Dore  |8[3]3172 -
- ..has failed to meet | verfication Tawatchai - . z
- requirement 1 _|. andreviewby  { - . - - =
S IR B W - ; . checklist B - - >
1
L 1. Project compietion. | | 7| 1 Less of project | 3| None |5]105| 1. Estabiish . Tawatehai_ | 712] 342 =
- _demy | | _montorand | documentic |  10-Aug-99 B =
...... .- _| 2. Customer dissatisfy [ | eontrol | | | monitorandcontrol | : B )
- 3. Projectcostis gver | | document project execution o
e the budget_ w2 5h a4 0N IR U I B B R I O
-
mm e e IR D ey - . - S U S DU =.
Design detailed 1. Customer dissatisfy 1511 Nogladfywith | 2| None | 41 40 . i I B =
Sspecification _ tustamer - } B A D I s
. e 411.Donotreview | 6| None | 6[144 |1 Establish checklist | Tawatchai and Done |4l2])2¢16 ~
- _ procedure ta verify designed . 3
S e e - } e _ detail . S U B
. o _ . , . . . R -1 -
- - - )._,-_ e e . - e [EUNERURIDNY AU DR FR B
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POTENTIAL FMEA& Doc Number  FMEA.PE-001-0
FAILURE MODE AND EFFECTS ANALYSIS Page S5af 10
(PROCESS FMEA) Prepared By Tawalchai
Item Waler Treatment Project Process responsibility Water Treatment Project process  FMEA Date (Orig.) 4-Jun-99
Project Management Key Date FMEA Date {Rev.} 9-Dec-99
Core Team 1 Pramuk 2 Salaporn 3 Tawalchai 4. Wiltaya S Pogwanar
Process Potential Potential Potential (o] D Responsibility Action Results
Function Failure Effect{s) of ] cause{s)/ c|Current] e{ R. Recommended & Target S|o|D| R
and Mode Failure e | Mechanism{s) ) c |Processjt| P, Action{s} Completion [Action Resultsje|cje| P.
Requirements v of Failure u [Controls| e | N. Date Taken vic|t]l N
T c
Prepare Billof | 1-Lack ofpanisor ) =1 ]
|4 Misunderstand | 2| None |5
.. the product
application
| 2.8ystemhastobe
. Tedesigned
[ 3. Project cost higher.
14]. 5
5] 2. Humanemor 0] . {2
81 |1 4

" ‘misupderstand |

D X1GNIddV¥

(panupuo)) 3jqe), VI 55930.1d
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POTENTIAL FMEA Doc Number EMEA-PE-001-C ~
FAILURE MODE AND EFFECTS ANALYSIS Page &of 10 %
{PROCESS FMEA) Prepared By Tawatchai =
Itam Water Treatment Project Process responsibility Water Treatment Project grocess -~ FMEA Date (Orig.) 4-Jun-99 -
Project Management Key Date FMEA Date {Rev.) 9-Dec-89 >
Core Team 1.Pramuk_2 Sataporn 3. Tawatchai 4 Wittaya 5 Poowanal. (ep)
Process Potential Potential Potential o} D Responsibility Action Results -
Function Failure Effect(s) of s cause(s}/ c|Current| e | R. Recommended & Target S|O|D[ R -
and Mode Failure e | Mechanism(s) | c {Process| t| P. Action(s) Completion |ActionResultsie|c|e]| P. g
Requirements v of Failure u |Controlsf e | N. Date Taken v|ic|t| N g
r [ "
Select vendor and | 1. Select poar . |1 Essetocancelthe 6|1 Noprocedure 3| MNone [&110871 Establish procedure | Tawstchaiand ]  Done 61315) 90 2
_subconiractor |  performance vendor | purchasingorder | | toassess | | | |. | . toassessvendor | _Purchaser } L b g} =
I B - ; _wendor || A\ |.-23Ju8s L : T . >
e : I S P B T a4 L 3 .- SO W - B N |
S AU 2. The product quality is | | 2. No vendor . B . y . »
_goar 1) e ) . 1. =
=
(o)
13 Easelodeiayand |6 3| Nene |7]126|1. Estabhish procedure _ 6|3]5] %0 o
poor quality of work | ; ¢ _toassess A - s
i ) . subcontracios =
.- - - - =
[
=N
............ -] -3- - il

S0 R o

- 1 -1
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POTENTIAL FMEA Doc Number FMEA-PE-001-0 =

FAILURE MODE AND EFFECTS ANALYSIS Page Tof 10 2

(PROCESS FMEA) Prepared By Tawalchsi S

tem Water Treatment Project Process responsibility Water Treaiment Projeci process FMEA Date (Orig.) 4 Jun-99 P

Project Management Key Date FMEA Date {Rev.) $-Dec-99 ()

Core Team 1 Pramuk_2 Setapom 3. Tawatchai 4. Wittava 5 Poowanal. ae

Process Potential Potential Patential Q (3] Responsibility Action Results :_U

Function Failure Eftect(s) of S cause(s)/ c|Cusrent | e | R. Recommended & Target S|0OJD| R g

and Mode Failure e| Mechanism{(s) |c |Process|t| P. Action(s) Completion ]ActionResultsje]c|e| P. )

Requirements v of Failure u{Controls| & | K. Date Taken vie]|t] N “

r [ ry

Receive product__ | 1. watting for rew tem | 51 1. Internal etror._ | 5| 3] 75 il IR SO N N E

}2 Systemhasiobe 1 | £ e RN ANV WIPPPIRIPE SN N S -

IR _. 1 _redesigned . : - Y S - »

e et e el | . delay _ . . e Q

T T2 Poor qulaity of product | 1, Requre repairing |71 Vendoris poor {3/ None |5]105] 1 Establish procedure | Witayaand | Done _ [7]2/2| 28 ] S

- 1o be received _work toimprove  { | qualify toinspecttems | Poowans i . | 4o =0

] _. ) | quaty 3 e oz2sepon [T e 2

. i _ 7 ; : . @

AU N R . IR IR =
-t

691



170

-
‘
"
POTENTIAL FMEA Doc Number FMEA-PE-001-0 ol
FAILURE MODE AND EFFECTS ANALYSIS Page 8of 10 Z,
(PROCESS FMEA) Prapared By Tawatchai E
Item Water Treatment Project Process responsibitity Water Treatment Project process  FMEA Date {Orig.} 4-Jun-99 »»
Project Management Key Date FMEA Date (Rev.) 9-Dec-99 Py
Core Team 1L.Pramuk 2 Sata, 3. Tawalchai 4 Wittaya 5 Poowanai. .
Process Potential Potential Potential o D Responsibility Action Results :F
Function Failure Effect(s) of S cause(s)/ c)Current|ef R Recommended & Target S|O|D| R o
and Mode Failure e | Mechanism{s) |c |Process{t| P Action{s) Completion |Action Resultsje|cje| P. 8
Requirements v of Fallure ulControls] e | N Date Tahen vic|t| N @
r c g
1.Re-instaliation | 41, 5 6 | 120 1. Provide insaliation | Wmaya ne ry E
Ao oo o)) . showihe point L A drawingand | 01MNeves | . p- 3
2. Produce scrap .} o ofinstallation | | . establish inspection |~ | .. . .. N O DU S -
candforwaste f ) O ). | ... .procedure ) ). D I T I »
- — . &
_____ . . )
o
; - O
- - - w_J - s B & -5 . A" R g
1. Lead to rework 4] 1. Lack of required| 81 5| 160 | 1. Establish procedure =3
2. Project complehon IS . equipmentplan | | - | lo venfy installation  { g
B _delay . &
o o ) prepare materiaiplan| 7 2
o .-._...|3lpckingofinstaliation [1.Ease tomakedefect | 4 1 1. Inappropriate {61 | 5]120]1 Provide ingiallation | _
| tools : on the product | _ instaitation plan| | ] plan
1. More unplaned work | 4 [1. Customer " 121 None tafs2) ]
o Change 3 b Lo b
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POTENTIAL FMEA Doc Number FMEA-PE-001-0 =)
FAILURE MODE AND EFFECTS ANALYSIS Page 9 of 10 ;
(PROCESS FMEA) Prepared By Tawalchai o)
Item \Water Treatment Project Process responsibility Waler Treatment Project process  FMEA Date (Orig.) 4-Jun-99
Project Management Key Date FMEA Date (Rev.) 9-Dec-99 .
Core Team 1 Pramuk 2 Salaporn 3 Tawatchai 4 Wittaya 5.Pogwanai, o
e
Process Potential Potential Potential o D Responsibility Action Results 8
Function Fatlure Effect(s) of ] cause(s}/ ¢l Curreptiel R Recommended & Target S|O]D| R -
and Mode Faiture e| Mechanism{s) {c|Process|t{ P Action(s) Completion |Action Resuits| e jc|e| P. vy
Requirements v of Failure u [Coatrols| e | N Date Taken viclt( N 3
r c m
R D IR RPN DAY B g . -
Interconnection 1 1 inappropriate roule 11, Wasteand scrapis )4 ) 1.Lackof 8. | 4]128|1 Prepare .. _Done 4 24 -
pping | ofpipe_ | _produced _ | _|_Instaltation _ | | _ \ _ intercanenction J.- )
e e . . . . drawing o 10 | ] drawingand =
- N 2 Wromgpantsis | | TS | R _ "
_ B - instailed Ny Yy | S pad 2 Establish _ I Done —_—
SR R o [ O £/ 3L 2 Vs interconnecting pipe. | _ . I Q
RSP S B ) y N S =~ . review checklist = | e - =
=
=
1. The system cannot | 8 8|2z]2] 32 3
. Operale foligwing the | S ) =
. .. .. design .|, electricat control I S
S TR SUPRP . v | panel - -
. e A | /{2 Humanemror [ | °
; d | 4| None | 6| 182 1. Estabiish caiibration 32,

| . procedure ard

N - checidist .
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POTENTIAL FMEA Doc Number FMEA-PE-Q01-0
FAILURE MODE AND EFFECTS ANALYSIS Page 100f 10
{PROCESS FMEA) Prepared By Tawalchai
ltem Water Treatment Project Process responsibility Water Treatment Project process  FMEA Date (Orig.) 4-Jun-99
Project Management Key Date FMEA Date {Rev.) 9-Dec-95
Core Team 1 Pramult 2 Satapomn 3 Tawalchai 4 Wiltaya 5 Poowanal
Process Potential Potential Potential (o] D Responsibility Action Results
Function Failure Effect(s) of s cause(s)/ c|[Current| e | R. Recommended & Target S D| R
and Mode Failure e | Mechanism(s) | c |Process|t| P. Action(s) Completion |Action Results| e e| P.
Regquirements v of Faifure u {Controls| e | N. Date Taken v t| N
v <
System testrun | 1. Failure of instalied | 1. Requires repairand [ 8 [ 1, Humanerror | 5| None | 7280 1. Establishprocedure |  Tawatchai | 13 72
_.equipment rework .. P 1o review final 10:Nov-99
......... e o] | 2. Defect of parts | __instailation
2. Produce serap and
waste Lo b b e L L
1. Repair and rework is | 8 2ta0f e e

| 2. Project schedule is |

C.peformed ]

. function of

" equipment |

O X1ANAd4d Y

(ponupuo)) s|qe ), VAW §5390.44

oLl
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POTENTIAL FMEA Doc Number FMEA-PE-002
FAILURE MODE ANO EFFECTS ANALYSIS Page 13
(DESIGN FMEA) Prepared By Tawalchai
Iltem Water Trealment Equipment Process responsibility FMEA Date {Orig.} 5 Jun-99
Equipment Muttimedka Fiter Key Date FMEA Date {Rev.) 9-Dec-39
Core Team 1.Pramuk_2 Sataporn 3 Tawsfchai 4 Wittaya 5. Poowarnai
Process Potential Potentiat Potential 0 D Responsibility Action Results
Function Faifure Effect{s) of cause(s) / ¢l Cumrent el R Recommended & Target S1010| R.
and Mode Failure Machanism(s) ¢ {Process{ t | P. Action(s) Completion |Action Results|e|c|ef P.
Requirements of Failure U |Controls| e { N. Date Taken viclt]| N
r c
Muitimedia fiter, | 1. High differential |1, More backwash eycle | 5| 1. Highbed depini | 4] Nong | 5} 100 1" Control the use of | - Done 5f2]2] 20
_..f...pressure |2 Higheroperating cost 2. High velocity _Standard criteria [ I R I
S | 3. Inappropriate and review by - .
.............. e __medalayer | | \ checklist [ I B I
] 2. Poor guality of treated | 1. Redesign the system | 1 Convrol the use of .Done " 6|23} 3¢
.. water 2. Replace filter media . standard criteria . . B
. 3. Add the media depth and review by N L .
e [ _ - checkiist I T, e .-
A {1 Lossofmedia . -
wmemee e e ... _.]| 2 Refoad filter media _ B, BN (R

H XIAN3ddV

Iqe], VI udsaq

EL]
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POTENTIAL FMEA Doc Number EMEA-PE-G02
FAILURE MODE AND EFFECTS ANALYSIS Page 203
(DESIGN FMEA) Prepared By Tawalchai
Item Water Treatment Equipme Process responsibility FMEA Date (Orig.) 5 Jun-99
Equipment Activated Carbon Filter Key Date FMEA Date {Rev.) 9-Dec-99
Core Team 1 Pramuk 2 Satapon 3. Tawalchal 4. Wittaya 5.Poowanai
Process Potential Potential Potential (+] D Responsibility Action Results
Function Failure Effect{s) of s cause{s)f c| Current |e| R. Recommended & Target i S0 R
and Mode Failure e Mechanism{s) |c| Process [t | P. Action(s) Completion | Action Results | e | c P.
Requirements v of Failure u| Controls { e | N. Date Taken v]e N.
T c
Activated Carbon | 1. High 1. More backwash cycle | 7 [1.Cloging | . 2| . None (4]156) . ...
Filter 2. Higher operating cost 4 e e
,,,,, 1. Other equipment 61 Medialifecycle | 5| None |4[120)1. Controltheuseof | Tawatchai | [ .
. hasended _ ciiteria standard || L25:unB8 |
Ay & . and review by .
2. Cabenmedia 1 1 . ... Ehecklist
nsufficient {1 Lo bl
-] 3. Carbon Leakage 1. Clog in the piping line | 6 | 1. Nozzle erack | | 2 5|80
2. Loosen of

H XIAN2ddV

]
*

(punuo)) 3Iqe], VI usisaq
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POTENTIAL FMEA Doc Number FMEA-PE-GO2
FAILURE MODE AND EFFECTS ANALYSIS Page 303
(DESIKGN FMEA) Prepared By Tawalchai
Rem Water Treatment Equipment Process responsibility FMEA Date {Orig.} 5 Jun-99
Equipment Water Softener Key Date FMEA Date (Rev.) 9-Dac-99
Core Team 1.Pramuk 2 Sataporn 3 Tawaichai 4 Wittava 5 Poowana

H XIANIddV

Responsibility Action Resuits

Recommended & Target S|o|D
Action{s) Completion |Action Results| e[ cle

Date Taken vielt

Process Potential Potential Potential

Function Failure Effect{s) of 5 cause{s)/
and Maode Failure e Mechanism(s)

Requirements v of Failure

Current
Process
Controls

~cnoad
oo ~ao0
Z2v a3
z2pa

1N

i Contisithe wse of | i |
..Eritedia standard |
by

£
=
i
3
®
~i
-
purg
X

rating cycle is short | 1. More regeneration | 4| 1. Insufiicient resin.
2.Highoperatingcost | 12 Lessdesign .. {.{ 1.
safetyfactor |} |

| 2 Treated water quality | 1. Systemshutdown  15]1.Leakage ... 2] MNene |&f 80

higher than specified | 2. More regeneration. 12 Improper_system | 1 © L -
__tegeperaton. | [ |~

(pounuo)) 31qe ], VI udisaQ

| 3 Shortite ime of resin__| 1. Replaced by the new | 411, Poor qualityef 12|
sin , ] wateciniet

.| 2 High operating cost ..

¢Ll
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APPENDIX 1 : Design FMEA Block Diagram of Multimedia Filter

This is a relation block diagram of Multimedia filter that is used to clarify the
FMEA.

VAVLE
7
2 / El
—— -
PIPE 2 MMFTANK | __. l FILTER MEDIA
[C] [Al (D]
3N
INSTRUMENT
Component [E] Attaching Method
A MWF Tank 1 Load
8 Oon.troi Vaive 2. Flange connédion
C Pips and Fitling 3 Thread connection
D. Media Filter [Sand, Anthracite]]
E Instrument [ pressure gaugs]
Legend
LETTERS: COMPONENTS —_———— ATTACHED/AOINTED

............................................. INTERFACING, NOT JOINTED
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APPENDIX J : Design FMEA Block Diagram of Water Softener

This is a relation block diagram of Water Softener that is used to clarify the
FMEA.

VAVLE

2 / (Bl FILTER MEDIA
g o)
PIPE 2 WST TANK |

€] [A] R\ 4
NOZZLE
1 {F]
{ INSTRUMENT
Companent [E] Attaching Methad
A WST Tank 1 Load
B. Gontrol Valve

2 Flangs connection
C. Fpa and Fitting

D. Media Riter [Ion Exchange reunj

3. Thraad connaction

4. Tightening
E Instrument [ pressure gaugs)
Legend
LETTERS: COMPONENTS ————— ATTACHED/JOINTED

INTERFACING, NOT JOINTED



APPENDIX K : Internal Quality Audit Checklist

INTERNAL QUALITY AUDIT CHECKLIST

178

ITEM

QUESTION

YES | NO

Management Respansibility

1.1 Quality Policy and Objectives

1. Is the company's quality policy and objective made known and understood al all levels?
2. Has company achieved the quality objective set?

3. Are there records monitoring the quality objective set?

4, Staff aware of their inpul to achieve objeclive and policy set?

1.2 Organization Chart

1. Are Organization Chart and reporting structure correct?

1.3 Responsibility and Authority
1. Responsibility and Autharities of all staff correct and undersood by them?
2. Changes 1o staff responsibility and Authorities arising from job function change, new

responsibilities, changes in workscope etc. should be noted?

1.4 Management representative
1. Is a management representative appropriated for the system?

2, Are reponsibilities and authorities of Management Representalive understood?

1.5 Management Review
1. Is the Records of Management Reviews maintained?
2. Has a Management Review been canducted the previcus year?

3. ‘Are approved Findings and Recommendation completed?

1.6 Process Flowchart
1. Are the Process flowchart and quality control plan implemented as documented?
2, Do the Changes arising from process, inspection, sub-contracting, changes

in manufacturing activities note?

AUdior 1., 2RI Date




APPENDIX K : Internal Quality Audit Checklist (Continued)

INTERNAL QUALITY AUDIT CHECKLIST

ITEM

QUESTION

YES | NO

Quality system
2.1 Quality Records
1. Are quality records kep! per reiention period indicated?
2. Are records systematically field and readily accessible and available?

3, Are quality records legible and identifiable to the product involved?

Contract Review
1. Are costing and Project Information updated on the costign record?
2. Is information on all records are completed and clear, including special requirement?

3. Correspondences and Quotation from clienis are filed and available?

Design Control
1. Does design oulput requirements meet design input reguirements?
2. |s design chaﬁged and modified to requirement when needed?

3. Does the steps involved in change and modification of design follow procedure?

Document and Data Control
1. Has the Quality Manual been controlled?
2. Are Forms, document changes updated in Quality Manual?
3. Are obsolete documents promptly removed from all points of issue and use?
4. Are Work Instruction updated, conlrolled and made availabie at location where

operations essential to the effective functioning of the quality system?

Purchasing

6.1 Assessment of vendors
1. Is Approved vendor List updated?
2. Are new vendors qualified acording to procedures before listing?
3. Are vendor survey reporis keep?

4. Are vendor's perfarmance monitared?

Auditor
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APPENDIX K : Internal Quality Audit Checklist (Continued)

INTERNAL QUALITY AUDIT CHECKLIST

ITEM

QUESTION

YES | NO

- 10

6.2 Purchasing data

1. Do the Purchasing Requisition and Pruchasing Order contain data clearty describing
the product orders?

2. Are relevant and authorised signatures seen on purchasing documents?

3. Are purchasing procedures implemented?

Customer Supplied Product

1.1s customer supplied product verified on suitability for use?

Product Identification and Traceability
1. Are Product Identification Label attached to boxes after production?
2. Is pertinent inforamation indicated on labels
3. Are labeis used correctly?

4. Is product identifiable and traceabke according to procedure?

Process Control
1. Are process carried out under controlled conditions such as documented procedure?
2, Are personnel documented in appropriate form?
3. Are criteira for workmanship provided for, such as written standards or representative
samples?
4. Are non-conforming materials clearly identified and segregated?
5. is the first inscection carried out before praduction run?

6. Are in-process inspections performed according to Quality Control plan?

Inspection and testing
10.1 Inspection manual
1. Does the Inspection manual covers the inspections required for incoming, inprocess
and outgoing inspection?

2. Is the Inspection manual generate according o the Quality Control Plan?

Auditor

L R 2 i e Date
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APPENDIX K : Internal Quality Audit Checklist (Continued)

INTERNAL QUALITY AUDIT CHECKLIST

ITEM QUESTION YES [ NO

10.2 Incoming inspection
1. Are incoming inspections performed for every incoming lot of raw materials
sub-contracted part and custorner supplied products?
2. Is inspection of sub-contracted parts perfermed according to Inspection Manual
3. Does inspection record cantains all essential data?
4. Are inspection Istalus cleaily indgicated?
5. Are non-canforming materials identified and segregated till disposition is made?

6. Are written inspection instructions available te inspectors?

10.3 Cutgoing Inspection products (By customer)
1. Is inspection parformed as per specified in Quality Control Procedure and Inspection
Manual?
2. Are inspections documented in appropriate form?
3. Is inspection performed on finished products pricr to delivery?

4. Are non-canforming products clearly identified and segregated?

11 | Inspection, Measuring and Test Equipment

11.1 Are equipment calibrated and properly maintained?

11.2 Are individual calibration records maintained?

11.3 Is status of calibration ciearly indicated on each equipment? {Label)

11.4 Is Masterlist of inspection, measuring and test equipment updated for ail instruments

indicating newly purchased equipments?

12 | Inspection and test status

1. Do documented procedures identify how to mark the inspection and test status?

2. Are non-conforming materials segregated by location or distinctive markings to avoid
inadvertent use?

3. Are inspection and test status records maintained as part of Quality Records?

4. Are personnel trainned to maintain inspection and test status?

Audifor 1., PRSP Date ...............




APPENDIX K : Internal Quality Audit Checklist (Coutinued)

INTERNAL QUALITY AUDIT CHECKLIST

ITEM

QUESTION

YES | NO

13

14

15

186

Caontrol of Non-Conformance
1. Are non-conforming products clearly identified?
2. Are there documentations for non-conforming preducts?

3. Are non-conforming products segregated?

4. Are disposition of non-conforming products clearly indicated and authorised?

Corrective and Preventative action

1. Are the corrective actions implemented, verified and documented?

2. Is investigation carried out by affected personnel to determine cause of problem?

3. Are the preventative actions implemented, verified and documented?

Handling, Storage, Packing, Preservalion and Delivery
1. Are products properly stored?
2. Are product stored in appropriate location to prevent damage?
3. Are store records updated to reflect currentness?
4. Are products clearly identified?
5. Is slore assessment conducled per documented procedure?
6. Proper handling of werk-in-progress and finished goods praclised?
7. Packing of parts accordind to incoming inspection procedure?

8. Are damaged carton boxes nol used?

Control of Quality records
1.Dose an esablished process for the control of Quality Records?

_ 2. Are Quality Records referenced in documented pracedures?

3. Are all Quality Records maintained within individual organizations of the company or

centralized?

4. Is the retention period for Quaiity Records defined?

5. Are Qiality Records maintianed in an environment consistent with the retention of

the data?

Auditor
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APPENDIX K : Internal Quality Audit Checklist (Continued)

INTERNAL QUALITY AUDIT CHECKLIST

1. Are internal qualty audits conducted to determine the effectiveness of the quality

ITEM QUESTION YES | NO
17 | Internal Quality audits T O

system?

2. Are audits conducled by trained auditers independent of the function being audited?

3. Are the documented audit instructions?

4. Are areas re-audited to verify the effectiveness of the carrective action?

_|__5. Are audit resulis maintained as part of Qualily Records?

6. Are audit resilts reported to the Management Representative and submitted to

execulive management for review?

18

Treining

| . _Process, tests orinspections? . .~

1. Is there a farmal qualification of personnel who perform certain specialized operations

2. Does training establish an ermployee’s competence to meet the reguirements of the

Quality System? IR I ... .|
3. Da the training program provides executive management with an understanding of the _
Quaity System? — o ——
4. Does every employes invalved in the quality system have a training record?
5. Are employee training records maintained as a part of Quality Records? _ o
19 | Servicing L AN I IMNANT 1 - S
1. Are servicing sefvices provided tocustomer? . . . - ¢ o

services?

3. Does the company define conditions for services provided by subcontractors, prior to

use of services?

__5. Does the company provide a customer service agreement?

S
4. Does the company maintain records of services provided as part of Quality Records? |

Auditor
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APPENDIX K : Internal Quality Audit Checklist (Continued)

184

INTERNAL QUALITY AUDIT CHECKLIST

ITEM

QUESTION

YES | NO

20

Statistical Techniques
1. Are check on correct use of sampling table, sampling techniques and data recording?
2. Are statistical technigues used for process and product improvernents?
3. Does the company have established document procedures to measure, monitor, and
improve preducts and processed by the use of statistical technique?
4. |s documentation of stalistical technigues maintained as part of Quaiity Records?

5. Are employees lrained in the proper ise of statistical technigues?

Auditor
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The Procedure of Design control

XYL

XYZ ENGINEERING CO.LTD

PROCEDURE Document No: P\PE\004-0

TITLE : DESIGN CONTROL FoR | L2g¢: 1 of 3

PRE-AWARDED PROJECT | Version : 1
Issued Pate: 12/12/1999

Issued By
Mpr. Tawatchai N.

APPROVED BY

Dr. Sommai C.  Engineering Manger

A, Objectives :

B. Scope :

C. Responsible Person:

To control the design exeention for pre-awarded project in
oider Lo ensure that the design ouiput (water treatment plant)

can satisfy customer requirements.

This procedure includes activities from study customer
requirements information up to the design system has been

taunched to submit the customer

l. Design Engineer

2. Discipline Engineer

D. Activities : The activities of this procedure is explained in flow chart as
following:
Step Input Activity Qutput Work in Charge
No. Document Document Instruction Person
1 Service and
Requisit i
Inq?l‘i"rl; on Receive Design
11 [F-PE-OO1-01 o Project Engineer
and Requisition
Customer
Requirement
Questionnaire
{F-PE-002-0] Stud
y i
1.2 Information WI-PE-001-0 Design
Engineer
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APPENDIX L :  The Procedure of Design control (Continued)

Decument No: PAPEVD0O4-0
PROCEDURE ent N
Page: 2 of 3
- TITLE : DESIGN CONTROL FOR | = "8
PRE-AWARDED PROJECT | Version: |
XYZ ENGINEERING COQ,,LTD
Issued Date; 12/12/1999
Issued By APPROVED BY
Mr. Tawatchai N, Dr. Sommai C.  Engineering Manger
Step Input Activity Output Work In Charge
No. Document Document Instruction Person
Customer
Requitement
Information 1s data Design
review adegualely ) 9
Checklst studied? Engineer
[F-PE-019-0]
Revision Log
Design Stieet Design
F-PE-003-0 WI-PE-002-0 ’
1.3 Concept [ And ! Enginear
Designed
l Process work
sheet
Design Basic PE-004- WI-PE-003-0 iscinl
14 —#  Specification [F-PE-004-0] Discipline
Engineer
T WI-PE-C04- .
Prepare Designed £-004-0 Design
equipment Engineering i .
data sheet wark sheet Engineer
{F-PE-005-0)
and
A Equipment
bDes_lgned I Data sheel Design
asic s design F-PE-006-0 :
specification corectly? [ l Engineer
review \/_
checklist
[F-PE-D20-0)
Desi
Prepare design Proposal WI-PE-005-0 .ﬂgn
1.5 document and and Engineer
Crawing Quotalon
1.6 Release design Design
document for Engineer
Cost estimation
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APPENDIX L : The Procedure of Design control (Continued)

PROCEDURE Document No: PA\PE\004-0

X¥L TITLE : DESIGN CONTROL FoR | L28¢ 3 of 3

PRE-AWARDED PROJECT | Yersion: 1
Issued Date: 12/12/1999

XYZ ENGINEERING CO.LTD

Issued By APPROVED BY

Mr. Tawatchai N. Dr. Sommai C.  Engincering Manger

F. References

Work Instruction

WI-PE-001-0 Study Information
WI-PE-002-0 Design Concept
WI-PE-003-0 Design Basic Specification
WI-PE-004-0 Preparc equipment data sheet
WI-PE-005-0 Prepare design document and Drawing

Form : F-PE-001-0 Service and Requisition Inquiry

| F-PE-002-0 Customer Requirement Questionnaire

E-PE-003-0 Revision Log sheet
F-PE-004-0 Designed Process Work sheet
F-PE-005-0 Designed Engineering Work sheet
F-PE-006-0 Equipment Data sheet
F-PE-019-0 Customer Requirement Information

review Checklist
F-PE-020-0 Designed Basic Specification review
Checklist
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XYL

XYZ ENGINEERING CO.,LTD

WORK
INSTRUCTION

TITLE : STUDY INFORMATION
"AND VERIFICATION THE
COLLECTED DATA

Document No: WI-PE-001-0
Page: | of 2
Version : 1

Issued Date: 12/12/1999

Issued By
Myr. Tawatchai N.

APPROVED BY

Dr. Sommai C.

Engineering Manager

PURPOSE

METHOD

requirement, and customer supplied resources.

described or unclear the specified data.

The purpose of the study information collected from customer is to prevent failure
from incorrect design basic and also ensure that design output meet the specified
customer requirement. Any unclear information or ambiguous data is able to cause the
water treatment system requires more maintenance or the short life cycle of equipment.

Therefore, Design Engineer must understand the nature of water quality, the specified

1. After having been assigned to design and propase the water treatment plant for the
customer, Design Engineer initiate review the documents that usually consists of
Project Requisition Inquiry [F \ PE\001-0] and Customer Requirement
Questionnaire [F\ PE\ 002-0}.

2. Review item by item of collected data and remark on the item that did not be
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APPENDIX M : Work Instruction 001 (Continued)

XYL

XYZ ENGINEERING CO,,LTD

WORK
INSTRUCTION

TITLE : STUDY INFORMATION
AND VERIFICATION THE
COLLECTED DATA

Document No: WI-PE-001-0
Page: 2 of 2
Version : |

Issued Date: 12/12/199%

Issued By
Mr. Tawatchai N.

APPROVED BY

Dr. Sommai C.

Engineefing Manager

agree (o use that data.

about all unclear questions,

3. Discuss with Project Sale Engineer about that incomplete data. If Project Sale

Engineer can not reply. Design Engineer must call back to contact person and ask

4. 1f there are any information that customer do not know exactly, Design Engineer

can assume that data but it must base on the previous data and the customer must
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