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# # 5371424821 : MAJOR INDUSTRIAL ENGINEERING

KEYWORDS: COST BREAKDOWN STRUCTURE FOR PROJECT
NIPAPORN SALAH : COST BREAKDOWN STRUCTURE DEVELOPMENT OF
MECHANICAL EQUIPMENT PROJECT. ADVISOR : ASST. PROF. SUTHAS

RATANAKUAKANGWAN, 106 pp.

Miscalculation of fundamental cost estimation found in the mechanical engineering
department of the study company was caused by the calculation without correct principal
especially human resources cost is insufficient when there is a real construction project. This
resulted in an increase of resources to enable project close on time. The objective of this research
was to design a more effective fundamental cost estimation system by using Cost Breakdown
Structure as a tool to create the fundamental cost estimation system for mechanical equipment.
As the Cost Breakdown Structure can identify actual quantity of resources for each working
activity, the result is that the fundamental cost estimation is more correct and accurate.

The research found that cost calculated by Cost Breakdown Structure was deducted
0.25% from actual period of the construction project but cost calculated by old system higher than
actual period is 0.99%. And when compared to the actual period of the construction project, it
was found that quantity of man-hour calculated by Cost Breakdown Structure was decreased
22.3% from actual period of the construction project but we found that actual cost of the
construction project is higher than cost calculated by old system is 30.64%, as a result the
budgeting was uncontrollable.

Thus, it can be summarized that the process of cost calculation by Cost Breakdown
Structure reflected the actual situation in the organization that a miscalculation by the old system
was the cause of assigned task’s quantity not balanced with the limited available resources. The
Cost Breakdown Structure is also an important tool for the organization’s management to plan

and utilize their available resources the most effectively.

Academic Year: 2013
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2.2.1) Mechanical Data Sheet for Approval - - - 175,125 - - 58,375 233,500
2.2.2) Mechanical Data Sheet for Final - - = 108,188 - - 36,063 144,250
22.3) Vendor Print tiazionansiingidos / ) - | 1maas - - 571375 | 2.285.500
3) audade Sam nazdads
3.1) am%’ﬂcﬁvaqﬂnmi In-House
3.1.1) myvam luvesimaulsznou - - - 4,500 - - 1,500 6,000
3.1.2) NM3911 Technical Clarify = = = 90,000 - - 30,000 120,000
3.1.3) ms%ﬂﬁﬂnﬁafﬁa%qﬁu - - - 9,000 - - 3,000 12,000
3.1.4) AAMNIEEAIUANMIANHUIY - - - | 540,000 - - 180,000 720,000
32) em%‘fﬂ%ﬂqﬂnﬁﬁ Package
3.2.1) midashluvesia - - - 10,500 - - 3,500 14,000
3.2.2) N3 Technical Clarify e ; = 277,500 - - 92,500 370,000
3.23) mssahludadogunsol - - - | 21,000 - - 7,000 28,000
3.2.4) AAMNUAZAIUAUMITAUTUIIY - . - | 1,125,000 - - 375,000 1,500,000




v o a d o (Y] Y 5 k%
ms%ﬂ‘nﬂ‘dmnsuﬂauwamaimmumiﬂszmmmunumamu

Y v

MNMIANIUMIITeNIIUDITUAoUgat1e Taaisuain mssaiiilnseadansduun
a Y] o 4 @ o [ @ o
NINTTUITU ﬂ']ﬁ%ﬂ‘l’l'ﬂﬂﬁﬂﬁ%}'l\‘]@ﬂﬂﬂﬁ ﬂ']ﬁﬂﬂ‘l’l'ﬂﬂﬁ\‘]ﬁ%}']\‘]ﬂﬁw&']ﬂﬁ LLaZﬂ’]ﬁﬂﬂ‘VﬂIﬂﬁﬂﬁ%}TQ

° a 1 J o o

n3swundunuaeslasiniveslswenduussaunilua frldawsoideyauas

Ao o o a s A (] 9 dy 9
Wﬁﬂ']ﬁ'Jﬁ]EJiJ']fl]@I‘Vl'ﬂllﬁllﬂﬁllﬂ’[’)llW'JWI@3lW’[’)‘If’)ﬂﬂluﬂ'lﬁﬂﬁ3“1m@unulﬂ@ﬂﬂul!a3ﬁ’]u’]iﬂ
° Yo A Yy Xy A o o o Y A 9 gy
Wl 1gnuTasamsoun 18 sedoyaminndaimllsunsumsdszanamsdunuidosdui 1a
o 9 i Y] o 9 Y] o ~ o
m!,@wmglaﬂlufnueume’i%ﬂmTﬂNﬁiNWiWﬂmi Tﬂﬂmtwwmw%Q"lﬂ‘l/lmiﬂmam

y Ay ¥y A ) A Yy a gy <

“Vl‘i‘wElmﬁ.iuﬂﬂa‘l/m@ﬂﬂuiﬂﬂmi LHDNATININ mayjaiuﬁ’muﬁWﬁamﬁmhlﬂmﬂmim‘u
9y A o 1 Y A A [ @
GU'ﬂiallai]’lﬂjﬂﬁ\‘lﬂ’lﬁﬂlﬂﬂ‘]/ﬂﬂ’]ull’]]l@ L!,azL!E]ﬂmuamﬂ’qﬂﬂimﬂuﬁlgiuiﬂﬂmi ISRING PP
WannTdsunsuieldnuTasansous 1dondoe

o 7 v o a 7 A A Y Y ~

'J@]Qﬂﬁgﬁ\iﬂiuﬂ’lﬁi]@ﬂ’ljﬂil,!ﬂiuﬂ@ﬂwjlﬁai o LWE]G]f')flﬂlﬁﬂ’liﬂﬁgu'luﬁuuuﬂﬂﬂ']ﬂ

< IS 9 Y g 2 J
qEAIN ‘i’)ﬂlj’JLmglﬂuﬂ'liﬁi'lQiJW]iiWuﬂWiﬂiZ3J1i1!51?]ﬂfﬂLﬂuﬂJWﬁiWHLﬂﬂﬂfﬂﬂiu@ﬂﬂﬂi

a9 @ 09.1’ =) ~ Ao o d? 1:9’! o 9 Ady Y
2NNY ﬂ\TL!‘L!i]\?’E'T'lll'liﬂliﬂﬂiﬂﬁuﬂﬁu‘]ﬂﬂ@‘]ﬂ’lmuu?’l Iﬂﬁllﬂﬁuﬂ’lu?m@]unulﬂ@ﬁﬁu

g’J U o a d o (Y
5.1 "lﬂ!ﬂ@‘l—!ﬂ1§ﬂﬂ‘ﬂﬂﬂi!!ﬂ5%ﬂ@N‘W’J!ﬂi’)‘iﬁl’]ﬂiﬂﬂ15ﬂi$3ﬂﬂ‘!€lj‘1—!ﬂ1—!

b4
<3| o o &R A

e o z dy a Q'/ o
msaani1 ldsunsuluduaeuilaziunisdaiivumemdsuias Tueiiau (Man-

v ] v
Hour) Manuaidoaldlulasims Tasdeyantiogiauniolussans Tuldiwnlszgndldny

U
v
o

Tsunsuneuiiaumesive 1 d1odon1s 19910 deriu dAnu19e1dinsszgnd e Tasunsu
4 d? = 3 [ o o o'/ o
Tulassennenwatuul Tastduaoulunissaiildsunsunisarurudr Tuaniau
Y
frae lil

S 9 A o Y &£ g o ¥ o a
1. ﬂ"l'i!ﬂi_l‘"@ll"ﬁLW@UTUl‘]_]ﬁ§1QI‘]_I'5LLﬂ5‘JJ “BQ!TJUﬂ']SU”IGU'ﬂlJ“ﬁﬂ']ﬁﬁ]']!ﬁ«!ﬂﬂﬂﬂiii]\ﬂu

v
s 1

] o y A ¥ a ¢ v
!Lﬁgjﬂiﬂﬁ'iNVIth’ﬂﬂiilﬂsb' Lummmﬂwuam NIUNTTIAIAIISHLLAD

Ll
Y

o 9 A Y o Y a s
2. ﬂ”l'i@@ﬂ!!,‘]J‘]JT‘]_liLLﬂi‘JJﬂ"IuﬂmﬁuV]‘ul‘]Ji’)\‘mu ﬂ'”lﬁi‘]JIﬂilLﬂillﬂ@ll‘Wﬂlﬁﬂﬁ‘ﬂ

4 ] ]
nnlddhwiuauiseiine Tdsunsululasyevienaa iesnnduTsunsuiegudalu
E4
9 v A

4 I a ] A " Y 9 9 [ 9 v = 09/’ Y]
ANT LLﬁZ!‘]J‘L!ﬂﬁ‘]Jiﬁﬁ‘VIiWfJ”Iﬂi‘VI‘JJﬂgllﬁ?iﬁgﬂi%ﬂﬂ?ﬂﬂﬂﬂ? TagiTunoUNISIATI N Al



57

v Y
2.1 W NINTINNUNLNIMNA T In-House 118214 Package ¥1521ja4
J 4 o 4
TuansnveaTsunsuluTasserionyaraas e Tdsunsumsmuravuu Taegl
= Ay Y o A

MeazRsandeszy Nlumsumssiuim Ao

2.1.1 s Ty lunaaznanssuau

2.12  szeznamIaniunuluuaaznIngsuau

213 8ATIAIRNUBIYARANTUABLA IS

E4 4

o A 1 oA @ % [ = Y
MU Glumueum‘izﬂznmmimmmmu,mzaﬁﬂmmmﬂmﬂi ’L’fHJﬁﬂ‘]Ji‘]_IL“]JﬁEJ‘L!Ul@

~

mundas Tasamssziimua dmsuUsinads Tushaou dudoyaildnnmaiise faru
aunsah lU s Tasesmsaun 18Tae lideaiimsdfunldeudeya
3. msnsendoyaadluaiin
31 Wasendwauaunsalusazyiinaslulusesmmeay 1 Tumsiei 4.12

Y o a [ 4
3.2 leiﬂ‘i'aﬂ‘szfm’sa1ﬂ1‘5mmmmm"lﬂﬁluﬁhawmmam 2 Glu@ﬂfﬂ\iﬁ 4.12

[
= 1

A 9 = A 9 ~ 9 Y 1 1 dyd 1 A
AT 4.12 ADATTINAULLY BIIEUAIN ﬁhl'JGlHGﬂi'l\?L‘i‘(’llli’E]‘(’ll,!,ﬁ’J ANUURATUADATIAIN

Y1 o J I 1 T & (= 1 A A 9 <
LL‘JJQT%TUQMGIJQQQiJﬂSENﬁ]ZLﬂ‘Hm'I"lfl/iﬁ ﬂulﬂJﬂJWﬁ@]fJﬂTiL‘ﬂﬁEJ‘L! uilag IONIDNUDYALATY

~ 9 = [ A
138UT08 ﬂ"lﬂﬁ]%‘l]i?ﬂ;]ﬂﬂﬁ?ﬁ”lﬂﬂ 4.13



d' Y o 9 a 1 7
13197 5.1 mﬂmuuuuﬂlumimmmﬁunucluTﬂf.Nmﬂﬂmjﬂﬁuumaum”lu@

58

g 1 esnsanaauuaIniuIY In-House Equipment
sEEEa Gununinennsitaaotli
. W AWM | anawiwens Buidau
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(1)
1 Bin/ Bunker item
Engineering Work
1.Calculation & Loading data 0| item 10| 0 30,000 - -
2. Create Assembly Dwg. For Approval (Engineer) 0 item 6 0 30,000 - -
3. Create Detail Dwg. For Approval (Engineer) 0 item 8 0 2 30,000 - -
4. Create Assembly Dwg. For Construction (Engineer) 0 item 4 0 30,000 - -
5. Create Detail Dwg. For Construction (Engineer) 0| item 4 0 30,000 - -
6. Create Detail Dwg. For As-Built (Engineer) 0) item 3| 0] / 30,000 - -
7. Create Assembly Dwg. For Approval (Draft man) 0 item 8 0 12,500 - -
8. Create Detail Dwg. For Approval (Draft man) 0 item 10 0 12,500 - -
9. Create Assembly Dwg. For Construction (Draft man) 0 item 4 0 12,500 - -
10. Create Detail Dwg. For Construction (Draft man) 0| item 4 0 12,500 - -
11. Create Detail Dwg. For As-Built (Draft man) 0) item 4 0] 12,500 - -
12.Bill Of Quantity & Cutting Plan 0) item 4 0 30,000 - -
Work 0| -
Linvinluzasiaioulsznan 1 lot| 8] 8| 30,000 - -
2.%i1 Technical Clarify 1 lot| 160| 160 30,000 - -
3.msdavintudedia 1 lot 16} 16 30,000 - -
4.n15hanuaTgUALKUATTENTINIY 1 lot] 960) 960) 30,000 - -
2 Carbon Storage Tank item
Engineering Work
1.Calculation & Loading data 0) item 10| 0 30,000 - -
2. Create Assembly Dwg. For Approval (Engineer) 0 item 8 0 30,000 - -
3. Create Detail Dwg. For Approval (Engineer) 0 item 12 0 30,000 - -
4. Create Assembly Dwg. For Construction (Engineer) 0 item 5 0 30,000 - -
5. Create Detail Dwg. For Construction (Engineer) 0| item| 6| 0 30,000 - -
6. Create Detail Dwg. For As-Built (Engineer) 0) item 4 0] 30,000 - -
7. Create Assembly Dwg. For Approval (Draft man) 0 item 10) 0 12,500 - -
8. Create Detail Dwg. For Approval (Draft man) 0 item 15 0 12,500 - -
9. Create Assembly Dwg. For Construction (Draft man) 0 item 4 0 12,500 - -
10. Create Detail Dwg. For Construction (Draft man) 0 item 4 0 12,500 - -
11. Create Detail Dwg. For As-Built (Draft man) 0 item 4 0 12,500 - -
12.Bill Of Quantity & Cutting Plan 0| item 4 0 30,000 - -
P Work
Liaviluzasaoulssnay 1 lot 8 8 30,000 - -
2.4 Technical Clarify 1 lot| 160] 160 30,000 - -
3.msfavinludodia 1 o 16 16 30,000 - -
4.MTAAMMUAYQUALHUNFHNTUNY 1 o 960 960| 30,000 - -
3 Carbon + Lining Tank item
Engineering Work
1.Calculation & Loading data 0 item 10 0 30,000 - -
2. Create Assembly Dwg. For Approval (Engineer) 0 oA 12 0 30,000 - -
3. Create Detail Dwg. For Approval (Engineer) 0 item 18 0 30,000 - -
4. Create Assembly Dw. For Construction (Engineer) 0 item 8 0 30,000 - -
5. Create Detail Dwg. For Construction (Engineer) 0| item| 10| 0 30,000 - -
6. Create Detail Dwg. For As-Built (Engineer) 0 item 6 0 30,000 - -
7. Create Assembly Dwg. For Approval (Draft man) 0 item 16 0 12,500 - -
8. Create Detail Dwg. For Approval (Draft man) o item 24| o 12,500 - -
9. Create Assembly Dwg. For Construction (Draft man) 0| item 8| 0 12,500 - -
10. Create Detail Dwg. For Construction (Draft man) 0 item 18 0 12,500 - -
11. Create Detail Dwg. For As-Built (Draft man) 0 item 6 0 12,500 - -
12.Bill Of Quantity & Cutting Plan 0| item| 6] 1] 30,000 - -
P Work
LAavintuzasnainulsznay 1 lot| 8| 8| 30,000 - -
2.4 Technical Clarify 1 lot] 160 160 30,000 - -
3.msiavintudodia 1 lot 16} 16| 30,000 - -
4.A5BAAMUATQUALNUANTEL U 1 lot 96| 960 30,000 - -

Summary
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il 2 : esensAIaduUnUd NI Package Equipment

SEHERAY Gunuiigastd
. W OWIMT | Enawiwens Buidau
aunsai A Wi Unit Man-Hour |\ our 4 yanafidastily ;
siaquinsal 1 d2 daold stazaIfiimua ) (1) Auseenu (2) Aesag
(\au) (1 sia (fau) () Aaufnmas
()
1 item
Engineering Work
1. Mechanical data sheet for Approval 0| item 3| 0 30,000 - -
2. Mechanical data sheet for Final 0 item 2 0 30,000 - -
3. Check Vendor Print rev.0 0) item 18] 0 30,000 - -
4. Check Vendor Print rev.1 0) item 8| 0 30,000 - -
5. Check Vendor Print rev.2 0) item 3| 0 30,000 - -
6. Check Vendor Print for Final 0) item 1 0 30,000 - -
P Work
Linvinluzasaiainsal 1 lot| 8| 0 30,000 - -
2.4 Technical Clarify 1 lot 200| o 30,000 R R
3.msdavintudedia 1 loy 16} 0 30,000 - -
4.msineuuazquanHunIsELfiue 1 lot 960} 0 30,000 - -
2 FRP Mixer-Settler item
Engineering Work
1. Mechanical data sheet for Approval 0| item 5| 0 30,000 - -
2. Mechanical data sheet for Final 0 rd 3 0 30,000 - -
3. Check Vendor Print rev.0 0) item 22| 0 30,000 - -
4. Check Vendor Print rev.1 0) item 12| 0 30,000 - -
5. Check Vendor Print rev.2 0) item 5 0 30,000 - -
6. Check Vendor Print for Final o it 5 o 30,000 - -
P Work
LAavinluzasaaunsal 1 lot| 8| 0 30,000 - -
2.4 Technical Clarify 1 lot| 200) 0 30,000 - -
3.msdavintudedia 1 loy 16] 0 30,000 - -
4.M5RAMNUATYUALHUAISHNAUNY 1 lot] 960} 0 30,000 - -
3 Plate Heat Exchanger item
Engineering Work
1. Mechanical data sheet for Approval 0 item 5| 0 30,000 - -
2. Mechanical data sheet for Final 0 =] 1 0 30,000 - -
3. Check Vendor Print rev.0 0) item 14 0 30,000 - -
4. Check Vendor Print rev.1 0) item 6| 0 30,000 - -
5. Check Vendor Print rev.2 0| Htem bl 0 30,000 - -
6. Check Vendor Print for Final 0 — 03 0 30,000 - -
P Work
LAavinluzasaiaunsal 1 lot] 8] 0| 30,000 - -
2.4 Technical Clarify 1 lot| 200 1] 30,000 - -
3.msdavintudedia 1 loy 16] 0 30,000 - -
4.M5RAMNUATYUALHUAISHNAUNY 1 o 640} 0 30,000 - -
4 Belt Conveyor item
Engineering Work
1. Mechanical data sheet for Approval 0 LA P 0 30,000 - -
2. Mechanical data sheet for Final 0 item 1 0 30,000 - -
3. Check Vendor Print rev.0 0) item 15| 0 30,000 - -
4. Check Vendor Print rev.1 0 item 6 0 30,000 - -
5. Check Vendor Print rev.2 0| item 1 0 30,000 - -
6. Check Vendor Print for Final 0) item 0.5 0 30,000 - -
P Work
LAavinluzasaiaunsal 1 lot| 8| 0 30,000 - -
2.4 Technical Clarify 1 lot| 200 0| 30,000 - -
3.msdavintudedia 1 o 16} 0| 30,000 - -
4.M5RAMNUATYUALHUAISHNTAUNY 1 lo 960} 0 30,000 - -
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U 2 : MT9NITAUIAGUNUEIMTLIU Package Equipment
SHUEIm dunuitdasti
. W aufuns Wnaniwens Quifau )
aunsal ERIeu wie ;‘;"‘YQ"ZHOW Man-Hour # yanaiidaslily —
uinsal 1 62 cald B stazafiimua . (1) Auseou @ ;mem\}
(\fau) (1 fa iau) () faufwmas
(1)
5 Screw Feeder item
Engineering Work
1. Mechanical data sheet for Approval 0 item 2 0 30,000
2. Mechanical data sheet for Final 0 item| 1 0 30,000 - -
3. Check Vendor Print rev.0 0 item| 15 0] 30,000
4. Check Vendor Print rev. 1 0| item| 6| 0| 30,000
5. Check Vendor Print rev.2 of item 1 0| 30,000
6. Check Vendor Print for Final 0| item 0.5 0 30,000
Work
Linvinluzasiaialnsal 1 lot| 8] 0 30,000
2.4 Technical Clarify 1 lof 200) 0 30,000
3.msdavintudodia 1 lot] 16] 0 30,000 - -
4.M3BanuuazquaLNunTEiuu 1 lof 960) 0| 30,000 - -
6 Dust Collector item|
Engineering Work
1. Mechanical data sheet for Approval 0 tetn b 0 30,000 - -
2. Mechanical data sheet for Final 0 jtof 1 0 30,000 - -
3. Check Vendor Print rev.0 of itend 18] 0| 30,000
4. Check Vendor Print rev.1 0 itdml 3 0 30,000 - -
5. Check Vendor Print rev.2 0 item 2 0 30,000 - -
6. Check Vendor Print for Final 0 item 1 0 30,000 - -
Work
Linvinluzasaialnsal 1 lot| 8| 0 30,000
2.9 Technical Clarify 1 lof 200 0 30,000 - -
3.msdavintudodia 1 lo] 16 0 30,000 - -
4.ashanmuazguakkunIsEiueu 1 ot 800} 0 30,000
7 HVAC 21879
Engineering Work
1. Check Vendor Print rev.0 0| item 30| 0 30,000
2. Check Vendor Print rev.1 0| item 20| 0 30,000
3. Check Vendor Print rev.2 of it 12| 0| 30,000
4. Check Vendor Print for Final 0 item 2 0 30,000
Work
Linvinluzasiaialnsal 1 Tot] 8] 0 30,000
2.4 Technical Clarify 1 lof 280) 0 30,000
3.msdavintudedia 1 Lot 16| 0| 30,000 - -
4.M3BAMUUATQUALNUNTANTUY 1 lot 720 0| 30,000 - -
Summary
sl 1 A159NTAIUAUNUFINILITY In-House Equipment = - um
s 2 : A1TNTAWIAUGUNUFINITLIU Package Equipment = - um
st 3 ¢ dasndrdvginmsiasens = \ x 90,000 = - um
2
st 4 dasAdeniinidins = x 55,000 = - um
s 5 : Awssludmiuaaiuns = T x 10,000 = - wm
st 6 : Andiatasraniionas 3 A |x x 10,000 = - 1w
sl Aansaiiadasnatidasdndaluiasens = = - 1w
dunusfonuasviulasens = - 1w
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g 1 eswnsanaauuaIniuIY In-House Equipment
SHUEIM dununswennsiigiaoli
. W OVREMT |y nunswenng Buidau
aunsai A wie Unit Man-Four |\ our 4 yanafidaslity ;
sioquinsa 1 62 daoldl szznaiAimue ) (1) Auseenn (2) Aesag
(\Wau) (um sia (au) Aaufnmas
) ()
1 Bin/ Bunker 19] item|
Engineering Work
1.Calculation & Loading data 10| item 10) 190 1.00 1.2] 30,000 35,625 11,875
2. Create Assembly Dwg. For Approval (Engineer) 19] item| 6 114 1.00 0.7 30,000 21,375 7125
3. Create Detail Dwg. For Approval (Engineer) 19] item| 3 152 125 0.8 30,000 28,500 9,500
4. Create Assembly Dwg. For Construction (Engineer) 19] item| 4 76 1.00 0.5 30,000 14,250 4,750
5. Create Detail Dwg. For Construction (Engineer) 19 item| 4| 76| 2.00] 0.2 30,000 14,250 4,750
6. Create Detail Dwg. For As-Built (Engineer) 101 item 3 57 1.00 04 30,000 10,688 3,563
7. Create Assembly Dwg. For Approval (Draft man) 101 item 8 152 1.00 1.0 12,500 11,875 9,500
8. Create Detail Dwg. For Approval (Draft man) 19] item| 10) 190 125 1.0| 12,500 14,844 11,875
9. Create Assembly Dwg. For Construction (Draft man) 19] item| 4 76 1.00 0.5 12,500 5,938 4,750
10. Create Detail Dwg. For Construction (Draft man) 19) item| 4 76| 2.00] 0.2 12,500 5,938 4,750
11. Create Detail Dwg. For As-Built (Draft man) 10l itomnl 4 76 1.00 0.5 12,500 5,938 4,750
12.Bill Of Quantity & Cutting Plan 10l item 4 76 050! 1.0 30,000 14,250 4,750
Work o
Linvinluzasiaoulssnan 1 lot| 8| 8| 0.05 1.0 30,000 1,500 500
2.1 Technical Clarify 1 lot] 160) 160 1.00 1.0| 30,000 30,000 10,000
3.msdavirtudodia 1 lot| 16| 16| 0.10] 1.0f 30,000 3,000 1,000
4.M3BAULATQUALNUNTANTUY 1 lot] 960) 960 6.00) 1.0 30,000 180,000 60,000
2 Carbon Storage Tank 2] item|
Engineering Work
1.Calculation & Loading data ] dtem 10| 270 1.00 1.7] 30,000 50,625 16,875
2. Create Assembly Dwg. For Approval (Engineer) e . 8 216 1.00) 14 30,000 40,500 13,500
3. Create Detail Dwg. For Approval (Engineer) 27 ifem 1] 3041 125 1.6] 30,000 60,750 20,250
4. Create Assembly Dwg. For Construction (Engineer) 27 item| 5 135 1.00 0.8 30,000 25313 8438
5. Create Detail Dwg. For Construction (Engineer) 27] item| 6 162 2.00) 0.5 30,000 30,375 10,125
6. Create Detail Dwg. For As-Built (Engineer) 27 i 4 108 1.00 0.7 30,000 20,250 6,750
7. Create Assembly Dwg. For Approval (Draft man) ] Yol 10) 270 1.00 1.7] 12,500 21,094 16,875
8. Create Detail Dwg. For Approval (Draft man) 2 iEm Is 405 125 2.0 12,500 31,641 25313
9. Create Assembly Dwg. For Construction (Draft man) 27 item| 4 108 1.00 0.7 12,500 8438 6,750
10. Create Detail Dwg. For Construction (Draft man) 27 item| 6 162 2.00) 0.5 12,500 12,656 10,125
11. Create Detail Dwg. For As-Built (Draft man) 27 tem| 4 108 1.00 0.7 12,500 8,438 6,750
12.Bill Of Quantity & Cutting Plan 27 item 4| 108 0.50] 1.4 30,000 20,250 6,750
P Work
Liavihluzasiaouysznay 1 lot 8 8 0.05 1.0| 30,000 1,500 500
2.1 Technical Clarify 1 lot] 160 160 1.00 1.0| 30,000 30,000 10,000
3.msdavirtudedia 1 lo 16] 16 0.10) 1.0| 30,000 3,000 1,000
4. A BAAILAZUALHUNTALY 1 lot 960) 960 6.00 1.0 30,000 180,000 60,000
3 Carbon + Lining Tank 27 item|
Engineering Work
1.Calculation & Loading data 27 item| 10) 270| 1.00 1.7] 30,000 50,625 16,875
2. Create Assembly Dwg. For Approval (Engineer) by rd 12| 324 1.00 2.0 30,000 60,750 20,250
3. Create Detail Dwg. For Approval (Engineer) ] item 18 486 125 24 30,000 91,125 30,375
4. Create Assembly Dw. For Construction (Engineer) 7 item 8 216 1.00 1.4 30,000 40,500 13,500
5. Create Detail Dwg. For Construction (Engineer) 27 item| 10) 270| 2.00) 0.8 30,000 50,625 16,875
6. Create Detail Dwg. For As-Built (Engineer) 27 item| 6 162 1.00 1.0| 30,000 30,375 10,125
7. Create Assembly Dwg. For Approval (Draft man) 27 item| 16] 432 1.00 2.7 12,500 33,750 27,000
8. Create Detail Dwg. For Approval (Draft man) 7 item 24 43| 125 32 12,500 50,625 40,500
9. Create Assembly Dwg. For Construction (Draft man) 7 item 8 216 1.00 1.4] 12,500 16,875 13,500
10. Create Detail Dwg. For Construction (Draft man) 27 item| 18] 486 2.00) 15 12,500 37,969 30,375
11. Create Detail Dwg. For As-Built (Draft man) 27 item| 6 162 1.00 1.0| 12,500 12,656 10,125
12.Bill Of Quantity & Cutting Plan 27 item| 6 162 0.50) 2.0 30,000 30,375 10,125
P Work
Laavintuzasnainulsznay 1 lot| 8| 8| 0.05 1.0f 30,000 1,500 500
2.¥1 Technical Clarify 1 lot| 160] 160 1.00] 1.0f 30,000 30,000 10,000
3.msdavintudedia 1 lo] 16] 16 0.10) 1.0| 30,000 3,000 1,000
4.MIAAMUUALQUALHUNTHNTUY 1 lot] 960 960| 6.00) 1.0| 30,000 180,000 60,000
Summary 684,563
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(919)

AW 2 : A1519NTAIAUGEUNUAMFUIY Package Equipment

Fusan dunuiidaatd
. W sifums Wnaninens Wuidau .
gunsal AU Wi s;"ya"',m"r Man-Hour # yanaiidaslily —
uinsal 1 62 daald ~ stazafiimua o (1) Ausesnu (2) Auaa
(\fau) (U sa iau) () faufwmas
(nm)
1 FRP Tank 120 item
Engineering Work
1. Mechanical data sheet for Approval 120 item 3| 360 0.50 4.5 30,000 67,500 22,500
2. Mechanical data sheet for Final 120 item| 2 240 0.75 2.0| 30,000 45,000 15,000
3. Check Vendor Print rev.0 120 item 18 2,160 0.50 27.0) 30,000 405,000 135,000
4. Check Vendor Print rev.1 120 item 8| 960 0.50 12.0 30,000 180,000 60,000
5. Check Vendor Print rev.2 120 item 3| 360 0.50 4.5 30,000 67,500 22,500
6. Check Vendor Print for Final 120 item 1 120 0.50 1.5 30,000 22,500 7,500
Work
Laavinluzasaaunsal 1 lot| 8| 8] 0.05 1.0f 30,000 1,500 500
2.1 Technical Clarify 1 lo 200} 200 1.25 1.0) 30,000 37,500 12,500
3. msdavitudodia 1 ot} 16] 16| 0.10) 1.0| 30,000 3,000 1,000
4.ASAAMILAZAUALHUASAL 1 ot} 960 960) 6.00) 1.0| 30,000 180,000 60,000
2 FRP Mixer-Settler 100) item
Engineering Work
1. Mechanical data sheet for Approval 100 item| 5| 500 0.50 6.3 30,000 93,750 31,250
2. Mechanical data sheet for Final 100 item| 3| 300 1.00] 1.9 30,000 56,250 18,750
3. Check Vendor Print rev.0 100 item 2] 2,200 0.50 27.5 30,000 412,500 137,500
4. Check Vendor Print rev.1 100 item 12 1,200 0.50 15.0 30,000 225,000 75,000
5. Check Vendor Print rev.2 100 item 5| 500 0.50 6.3 30,000 93,750 31,250
6. Check Vendor Print for Final 100 item 2 200 0.50 2.5 30,000 37,500 12,500
Work
Linvinluzasaialnsal 1 lot| 8| 8] 0.05 1.0f 30,000 1,500 500
2.1 Technical Clarify 1 lo 200} 200 1.25 1.0 30,000 37,500 12,500
3. msdavitudodia 1 ot} 16) 16| 0.10) 1.0| 30,000 3,000 1,000
4.n5RaauLaguaLHUNITAITuIY 1 lot| 960 960 6.00] 1.0f 30,000 180,000 60,000
3 Plate Heat Exchanger 2| item
Engineering Work
1. Mechanical data sheet for Approval 5| 4 5| ™ 0.50 0.1 30,000 750 250
2. Mechanical data sheet for Final 5| THe 1 5 0.75 0.0| 30,000 375 125
3. Check Vendor Print rev.0 2| item 14 28] 0,50 0.4 30,000 5,250 1,750
4. Check Vendor Print rev.1 2| item 6| 12 0.50 0.2} 30,000 2,250 750
5. Check Vendor Print rev.2 5| Sl 2 4 0.50 0.1 30,000 750 250
6. Check Vendor Print for Final 9| e 05 1 0.50 0.01 30,000 188 63
Work
Liavinluzasaialnsal 1 lot| 8| 8] 0.05 1.0f 30,000 1,500 500
2.vi1 Technical Clarify 1 lot| 200 200 1.25 1.0f 30,000 37,500 12,500
3. msdavitudodia 1 ot} 16) 16| 0.10) 1.0| 30,000 3,000 1,000
4.M3BAAMLATQUALKUNITETLI 1 o] 640} 640 4.00) 1.0 30,000 120,000 40,000
4 Belt Conveyor 6] item|
Engineering Work
1. Mechanical data sheet for Approval 6 item| 2 12 0.50 0.2} 30,000 2,250 750
2. Mechanical data sheet for Final 6 item| 1 6 0.75 0.1 30,000 1,125 375
3. Check Vendor Print rev.0 4 item 15 90| 0.50 1.1 30,000 16,875 5,625
4. Check Vendor Print rev. 1 6 item| 6 36| 0.50 0.5 30,000 6,750 2,250
5. Check Vendor Print rev.2 4 item 1 6 0.50 0.1 30,000 1,125 375
6. Check Vendor Print for Final 4 item 0.5 3 0.50 0.0| 30,000 563 188
Work
Linvinluzasaialnsal 1 lot| 8| 8] 0.05 1.0f 30,000 1,500 500
2.vi1 Technical Clarify 1 lot| 200 200 1.25 1.0f 30,000 37,500 12,500
3.msdavintludedia 1 lot| 16| 16 0.10] 1.0f 30,000 3,000 1,000
4.AsBanmuazuALKUASEIL UL 1 lo 960} 960 6.00 1.0 30,000 180,000 60,000
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il 2 : aensEae UMY Package Equipment
I Gunuitdasti
. W sifums Wnaninens Wuidau .
aUnsal ERiTeiy wie I;;'L‘?AQ"ZHOW Man-Hour # yanafidaalilu .
uinsal 1 62 daald ~ stazafiimua o (1) Ausesnu (2) Anasas
(\fau) (U fa iau) () faufwmas
(1)
5 Screw Feeder 14] item
Engineering Work
1. Mechanical data sheet for Approval 14 item| 2 28 025 0.7 30,000 5,250 1,750
2. Mechanical data sheet for Final 14 item 1 14] 1.00) 0.1 30,000 2,625 875
3. Check Vendor Print rev.0 14] item 15| 210 0.50 2.6| 30,000 39,375 13,125
4. Check Vendor Print rev. 1 14] item 6l 84 0.50 1.1 30,000 15,750 5,250
5. Check Vendor Print rev.2 14] item 1 14 0.50 0.2f 30,000 2,625 875
6. Check Vendor Print for Final 14 item| 0.5 7 0.50] 0.1 30,000 1313 438
Work
Linvinluzasaialnsal 1 lot| 8| 8] 0.05 1.0 30,000 1,500 500
2.9 Technical Clarify 1 lot] 200 200 1.25 1.0| 30,000 37,500 12,500
3 msfavinludoda 1 o 16 16 0.10 1.0 30,000 3,000 1,000
4.n5RaauuazguaLHUNTITAITuIY 1 lot] 960) 960 6.00 1.0] 30,000 180,000 60,000
6 Dust Collector 15 item|
Engineering Work
1. Mechanical data sheet for Approval 15 item 2| 30 0.25 0.8] 30,000 5,625 1,875
2. Mechanical data sheet for Final 15| ficth 1 15 1.00) 0.1 30,000 2813 938
3. Check Vendor Print rev.0 15 item 18 270 0.50 3.4 30,000 50,625 16,875
4. Check Vendor Print rev.1 15| item 3| 120 0.50] 1.5 30,000 22,500 7,500
5. Check Vendor Print rev.2 15 item 2 30 0.50 0.4] 30,000 5,625 1,875
6. Check Vendor Print for Final 15| i 1 15 0.50] 0.2] 30,000 2813 938
Work
Liavinluzasiaialnsal 1 lot| 8| 8] 0.05 1.0 30,000 1,500 500
2.9 Technical Clarify 1 lot] 200) 200, 125 1.0] 30,000 37,500 12,500
3. msdavintudodia 1 lof 16} 16 0.10) 1.0 30,000 3,000 1,000
4.AsBanmuazguaLKuAsELiuy 1 lot 800) 800) 5.00) 1.0 30,000 150,000 50,000
7 HVAC 8] a1a7s]
Engineering Work
1. Check Vendor Print rev.0 8| item 30| 240 0.50] 3.0f 30,000 45,000 15,000
2. Check Vendor Print rev. 1 8| item 20| 160 0.50 2.0f 30,000 30,000 10,000
3. Check Vendor Print rev.2 8| Ttem 12] 96 0,50 1.2f 30,000 18,000 6,000
4. Check Vendor Print for Final 8| item| 2] 16| 0.50 0.2 30,000 3,000 1,000
Work
Linvinluzasaiainsal 1 lot| 8] 8] 0.05 1.0 30,000 1,500 500
2.9 Technical Clarify 1 lot] 280) 280 1.75 1.0| 30,000 52,500 17,500
3 msfavinludoda 1 o 16 16 0.10 1.0 30,000 3,000 1,000
4.M5RaauLagUALNUNTITAITNIY 1 lot] 720) 720 4.50] 1.0] 30,000 135,000 45,000
Summary 3,431,438 1,143,813
w1 : AT WATANNAUGUVUAINTUIY In-House Equipment = 2,348,109 1
dwuf 2 : AT WATANIUGUNUAIMTUIIU Package Equipment = 4,575,250 10
i 3 : dasArivgian1slasens = 8 x 90,000 = 720,000 1N
fuid 4. dendrieninmns = 8 X 55,000 = 440,000 1w
duf 5 : Ausaludmiuauiunig = 8 x 10,000 = 80,000 1w
fui 6 duduedasranfinnas = 3 AU x 8 x 10,000 = 240,000 1N
gl . Aadnsaliadacnadidasiadalulasenns = = 547,765,740 1
gununudonuadmsuiasens = 556,169,099 1M
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Tasams 1 Tnsams 2
qﬂniﬂi ginsal | Fmnns | swdownnn | gunsel | Gmans | shadlouuwy
&) (A1) (AY) @) (AY) (A1)

qﬂ 39} In-house

a) Bin/Bunker 13 4 4 17 4 4
b) Carbon Storage Tank 29 8 8 9 4 4
¢) Carbon + Lining Tank 8 4 4 28 8 8
Q‘IJ nIol Package

a) FRP Tank 13 8 - 34 8 -
b) FRP Mixer-Settler - - - - - -
¢) Plate Heat Exchanger 2 1 - 13 1 -
d) Belt Conveyor 3 1 - 17 4 -
e) Screw Feeder 8 1 - 15 4 -
f)  Dust Collector 4 1 - 3 1 -
g) HVAC 7 8 - 5 8 -
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o S Y Yo U
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o S Y Yo U
Snuaundel¥amsy

- Tn3ams 1 Tn3ams 2
NANITIN
(GIN) (GID)
InINs NuTgusuy 3305 SN
1) OUNWHHIAZAILANMTANHUNUT MY 1.0 - 1.0 -
qﬂnm’imémnﬂmqmﬁ
2) 31uaammumﬁmmmmémna
2.1) nueenuuuglnTal In-house
2.1.1) msaammuua:ﬁmamfmﬂ’ﬂ
d) Bin/Bunker 0.8 - 1.1 -
e)  Carbon Storage Tank 1.8 - 0.6 -
f)  Carbon + Lining Tank 0.5 - 1.8 -
2.1.2) Assembly Drawing for Approval
d) Bin/Bunker 0.5 0.7 0.6 0.9
e)  Carbon Storage Tank 1.5 1.8 0.5 0.6
f) Carbon + Lining Tank 0.6 0.8 2.1 2.8
2.1.3) Detail Drawing for Approval
d)  Bin/Bunker 0.5 0.7 0.7 0.9
e)  Carbon Storage Tank 1.7 2.2 0.5 0.7
f)  Carbon + Lining Tank 0.7 1 2.5 3.4
2.1.4)Assembly Drawing for Construction
d)  Bin/Bunker 0.3 0.3 0.4 0.4
e)  Carbon Storage Tank 0.9 0.7 0.3 0.2
f) Carbon + Lining Tank 0.4 0.4 1.4 1.4
2.1.5) Detail Drawing for Construction
d) Bin/Bunker 0.2 0.2 0.2 0.2
e)  Carbon Storage Tank 0.5 0.5 0.2 0.2
f)  Carbon + Lining Tank 0.3 0.5 0.9 1.6
2.1.6) M1399A%1 As-Built Drawing
d)  Bin/Bunker 0.2 0.3 0.3 0.4
e)  Carbon Storage Tank 0.7 0.7 0.2 0.2
f) Carbon + Lining Tank 0.3 0.3 1.1 1.1
2.1.7) miﬁﬂﬁﬁwmﬁﬁ@ﬁ@fmﬁwﬁa
d) Bin/Bunker 0.7 - 0.9 -
e)  Carbon Storage Tank 1.5 - 0.5 -
f)  Carbon + Lining Tank 0.6 - 2.1 -
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o S Y Yo U
Snuaundel¥amsy

o S Y Yo U
Snuaundel¥amsy

- Tn3ams 1 Tn3ams 2
NANITIN
(GIN) (GID)
InINs NuTgusuy 3305 SN
22) NueenLUYnTal Package

2.2.1)Mechanical Data Sheet for Approval
h)  FRP Tank 0.5 - 1.3 -
i)  FRP Mixer-Settler - - - -
j)  Plate Heat Exchanger 0.1 - 0.3 -
k)  Belt Conveyor 0.1 - 0.4 -
1)  Screw Feeder 0.4 - 0.8 -
m) Dust Collector 0.2 - 0.2 -
n) HVAC . - - -

2.2.2) Mechanical Data Sheet for Final
h)  FRP Tank 0.2 - 0.6 -
i)  FRP Mixer-Settler - - - -
j)  Plate Heat Exchanger 0.02 - 0.1 -
k)  Belt Conveyor 0.03 - 0.1 -
1)  Screw Feeder 0.1 - 0.1 -
m) Dust Collector 0.03 - 0.02 -
n) HVAC - - - -

2.2.3) 1139379 Vendor Print
h)  FRP Tank 5 - 13 -
i) FRP Mixer-Settler - - - -
j)  Plate Heat Exchanger 1 - 4 -
k)  Belt Conveyor 1 - 5 -
1)  Screw Feeder 2 - 4 -
m) Dust Collector 1 - 1 -
n) HVAC 6 - 4 -

3) Auade s uazdada
3.1) nwiade $amgUnIal In-House

3.1.1) msiluvesimauilszaey
d) Bin/Bunker 1.0 - 1.0 -
e)  Carbon Storage Tank 1.0 - 1.0 -
f)  Carbon + Lining Tank 1.0 - 1.0 -
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- Tnsams 1 Tn3ams 2
NANITTN
(GIN) (GID)
AAINT %'Nﬁﬂmm‘u IS ‘ﬁ]ﬂ!ﬁﬂu!ﬁjﬂ
3.1.2) M3 Technical Clarify
d) Bin/Bunker 1.0 - 1.0 -
e)  Carbon Storage Tank 1.0 - 1.0 -
f)  Carbon + Lining Tank 1.0 - 1.0 -
3.1.3) miﬁﬂm%ﬂﬁ?@‘?mqﬁu
d) Bin/Bunker 1.0 - 1.0 -
e)  Carbon Storage Tank 1.0 - 1.0 -
f)  Carbon + Lining Tank 1.0 - 1.0 -
3.1.4) AAAINLAZAILANMIAUTUIIU
d) Bin/Bunker 1.0 - 1.0 -
e)  Carbon Storage Tank 1.0 - 1.0 -
f)  Carbon + Lining Tank 1.0 - 1.0 -
32) Nudade ianmgunsal Package
32.1) madailuvesim
h)  FRP Tank 1.0 h 1.0 -
i)  FRP Mixer-Settler 1.0 - 1.0 -
j)  Plate Heat Exchanger 1.0 - 1.0 -
k)  Belt Conveyor 1.0 - 1.0 -
1)  Screw Feeder 1.0 - 1.0 -
m) Dust Collector 1.0 - 1.0 -
n) HVAC 1.0 - 1.0 -
3.2.2) M3 Technical Clarify
h)  FRP Tank 1.0 - 1.0 -
i)  FRP Mixer-Settler 1.0 - 1.0 -
j)  Plate Heat Exchanger 1.0 - 1.0 -
k)  Belt Conveyor 1.0 - 1.0 -
1)  Screw Feeder 1.0 - 1.0 -
m) Dust Collector 1.0 - 1.0 -
n) HVAC 1.0 - 1.0 -
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Tnsams 1 Tn3ams 2
nanssu (GID) (G
305 AT 3a9n3 SAREHNTY
uuy
323) memludadeqinsal
h) FRP Tank 1.0 - 1.0 -
i)  FRP Mixer-Settler 1.0 - 1.0 -
j)  Plate Heat Exchanger 1.0 - 1.0 -
k)  Belt Conveyor 1.0 - 1.0 -
1) Screw Feeder 1.0 - 1.0 -
m) Dust Collector 1.0 - 1.0 -
n) HVAC 1.0 - 1.0 -
3.2.4) AAMULEZAIUANMIAUTUII

h) FRP Tank 1.0 - 1.0 -
i)  FRP Mixer-Settler 1.0 - 1.0 -
j)  Plate Heat Exchanger 1.0 - 1.0 -
k)  Belt Conveyor 1.0 - 1.0 -
1)  Screw Feeder 1.0 - 1.0 -
m) Dust Collector 1.0 - 1.0 -
n) HVAC 1.0 - 1.0 -
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Tasams 1 Tnsams 2
qﬂniﬂi ginsal | Fmnns | swdownnn | gunsel | Gmans | shadlouuwy

&) (A1) (AY) @) (AY) (A1)
qﬂﬂi ol In-house
d) Bin/Bunker 13 7.2 2.1 17 8.2 2.8
e) Carbon Storage Tank 29 12.6 6 9 6.7 1.9
f)  Carbon + Lining Tank 8 7.4 2.9 28 15.8 10.2
Qﬂﬂ‘iﬂf Package
h) FRP Tank 13 9.6 - 34 18.6 -
i)  FRP Mixer-Settler - - - - - -
j)  Plate Heat Exchanger 2 4.6 3 13 8.1 -
k) Belt Conveyor 3 4.9 S 17 9.3 -
1)  Screw Feeder 8 6.7 - 15 9.1 -
m) Dust Collector 4 5.7 - 3 53 -
n) HVAC 7 9.6 - 5 8 -
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V) NMIONLULLLAZIAN Assembly Drawing for Approval

fl) NI0ONLLULAZIATII Detail Drawing for Approval

) MIoONLLLLAZIAN Assembly Drawing for Construction
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2) N139AN As-Built Drawing
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[ 1] Carbon Storage Tank

[ 1] Carbon + Lining Tank
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1. Bin/Bunker
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fanssu fwan | wie | naildlumsi @)
1) a1uaammumﬁmnﬁmﬂémna (Engineering Work)
1.1) Calculation Sheet and Loading Data 1 Item
1.2) Create Drawing for Approval
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle and Detail Base Plate 1 Sheet
¢) Detail Name Plate 1 Sheet
1.3) Create Drawing for Construction 1 Sheet
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle and Detail Base Plate 1 Sheet
¢) Detail Name Plate 1 Sheet
1.4) Create As-Built Drawing 1 Sheet
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle and Detail Base Plate 1 Sheet
¢) Detail Name Plate 1 Sheet
1.5) Bill of Quantity and Cutting Plan 1 Item
2) Audaie s azdad (Procurement Work)
2.1) Prepare Requisition for Shop Fabrication 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot




2. Carbon Storage Tank

&9

NS

nalF s @)

| M
1) a1uaammumﬁmnﬁmﬂémna (Engineering Work)
1.1) Calculation Sheet and Loading Data 1 Item
1.2) Create Drawing for Approval 1 Sheet
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle/Manhole and Pipe Support Clip 1 Sheet
¢) Detail Ladder 1 Sheet
d) Detail Name Plate 1 Sheet
1.3) Create Drawing for Construction 1 Sheet
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle/Manhole and Pipe Support Clip 1 Sheet
¢) Detail Ladder 1 Sheet
d) Detail Name Plate 1 Sheet
1.4) Create As-Built Drawing 1 Sheet
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle/Manhole and Pipe Support Clip 1 Sheet
¢) Detail Ladder 1 Sheet
d) Detail Name Plate 1 Sheet
1.5) Bill of Quantity and Cutting Plan 1 Item
2) Auade s uazdada (Procurement Work)
2.1) Prepare Requisition for Shop Fabrication 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot




3. Carbon + Lining Tank
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1) amaammumﬁmmmm%‘mna (Engineering Work)
1.1) Calculation Sheet and Loading Data 1 Item
1.2) Create Drawing for Approval 1 Sheet
a)  Assembly Drawing 1 Sheet
b)  Detail Shell Development and Bottom Plate 1 Sheet
¢)  Detail Roof Plate and Stiffener 1 Sheet
d) Detail Nozzle 1 Sheet
e) Detail Manhole 1 Sheet
f)  Detail Pipe Support Clip 1 Sheet
g)  Detail Name Plate 1 Sheet
1.3) Create Drawing for Construction 1 Sheet
a)  Assembly Drawing 1 Sheet
b)  Detail Shell Development and Bottom Plate 1 Sheet
¢)  Detail Roof Plate and Stiffener 1 Sheet
d) Detail Nozzle 1 Sheet
e) Detail Manhole 1 Sheet
f)  Detail Pipe Support Clip 1 Sheet
g)  Detail Name Plate 1 Sheet
1.4) As-Built Drawing 1 Sheet
a)  Assembly Drawing
b)  Detail Shell Development and Bottom Plate 1 Sheet
¢)  Detail Roof Plate and Stiffener 1 Sheet
d) Detail Nozzle 1 Sheet
e) Detail Manhole 1 Sheet
f)  Detail Pipe Support Clip 1 Sheet
g)  Detail Name Plate 1 Sheet
1.5) Bill of Quantity and Cutting Plan 1 Item
2) AuFade s uazdada (Procurement Work)
2.1) Prepare Requisition for Shop Fabrication 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot

*-»
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[ 1 FRP Tank
[ ] FRP Mixer-Settler
[ 1] Plate Heat Exchanger
[ 1] Belt Conveyor
[ ] Screw Feeder
[ ] Dust Collector

[ 1] HVAC
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* Document Check

a) Fabrication Procedure 1 Lot
b) Welding procedure specification (WPS) 1 Lot
¢) Test result for welding procedure (PQR) 1 Lot
d) Welder list and Welder Qualification Result 1 Lot
e) Inspection and test plan 1 Lot
f)  Test & inspection spec. incl. NDE procedures 1 Lot
g) Painting specification and procedure 1 Lot
h) Packing sketch & Specification 1 Lot
i)  Shipping Document 1 Lot
j)  Guarantee certificate for Equipment 1 Lot
k) Manufacturers Data Report 1 Lot

1) Sub-Vendor List 1 Lot
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1. FRP Tank
Ponssu du | wde a1 umsih ()
1) a1uaammuma‘?mnssumémm (Engineering Work)

1.1) Mechanical Data Sheet for Approval 1 item

1.2) Mechanical Data Sheet for Final 1 item

1.3) Check Vendor Print revision 0 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle 1 Sheet
¢) Detail Name Plate 1 Sheet
d) Calculation Sheet 1 item
e)  Document Check 1 Lot

1.4) Check Vendor Print revision 1 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle 1 Sheet
¢) Detail Name Plate 1 Sheet
d) Calculation Sheet 1 item
e)  Document Check * 1 Lot

1.5) Check Vendor Print revision 2 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Nozzle 1 Sheet
¢) Detail Name Plate 1 Sheet
d)  Calculation Sheet 1 item
e) Document Check * 1 Lot

1.6) Check Vendor Print revision For Final 1 item
a)  Assembly Drawing 1 Sheet
b) Detail Nozzle 1 Sheet
¢) Detail Name Plate 1 Sheet
d)  Calculation Sheet 1 item
e) Document Check * 1 Lot

2) Audaie s azdad (Procurement Work)
2.1) Prepare Requisition for Equipment 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot




2. FRP Mixer-Settler
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Ponssu 1 | v a1 umsiih ()
1) a1uaammumﬁmnssmﬂémna (Engineering Work)
1.1) Mechanical Data Sheet for Approval 1 item
1.2) Mechanical Data Sheet for Final 1 item
1.3) Check Vendor Print revision 0 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Tank Section View and Detail 1 Sheet
c¢) Detail Nozzle 1 Sheet
d) Detail Carbon Veil Surface 1 Sheet
e) Detail Tank Lid and Cover 1 Sheet
f)  Detail Cylindrical Tank Plan And Elevation 1 Sheet
g)  Detail Cylindrical Tank Section and Parts 1 Sheet
h)  Detail Name Plate 1 Sheet
i) Calculation Sheet 1 item
j)  Document Check * 1 Lot
1.4) Check Vendor Print revision 1 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Tank Section View and Detail 1 Sheet
c¢) Detail Nozzle 1 Sheet
d) Detail Carbon Veil Surface 1 Sheet
e) Detail Tank Lid and Cover 1 Sheet
f) Detail Cylindrical Tank Plan And Elevation 1 Sheet
g)  Detail Cylindrical Tank Section and Parts 1 Sheet
h)  Detail Name Plate 1 Sheet
i) Calculation Sheet 1 item
j)  Document Check * 1 Lot
1.5) Check Vendor Print revision 2 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Tank Section View and Detail 1 Sheet
¢) Detail Nozzle 1 Sheet
d) Detail Carbon Veil Surface 1 Sheet
e) Detail Tank Lid and Cover 1 Sheet
f) Detail Cylindrical Tank Plan And Elevation 1 Sheet
g)  Detail Cylindrical Tank Section and Parts 1 Sheet
h)  Detail Name Plate 1 Sheet
i) Calculation Sheet 1 item
j)  Document Check * 1 Lot
1.6) Check Vendor Print revision For Final 1 item
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a)  Assembly Drawing Sheet
b)  Detail Tank Section View and Detail Sheet
¢) Detail Nozzle Sheet
d)  Detail Carbon Veil Surface Sheet
e) Detail Tank Lid and Cover Sheet
f)  Detail Cylindrical Tank Plan And Elevation Sheet
g)  Detail Cylindrical Tank Section and Parts Sheet
h) Detail Name Plate Sheet
i)  Calculation Sheet item
j)  Document Check * Lot
2) Auade sam uazdada (Procurement Work)
2.1) Prepare Requisition for Equipment Lot
2.2) Prepare Internal Purchase Order Lot




3. Plate Heat Exchanger
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Ponssu 1 | v a1 umsiih ()
1) a1uaammumﬁmnssumémna (Engineering Work)
1.1) Mechanical Data Sheet for Approval 1 item
1.2) Mechanical Data Sheet for Final 1 item
1.3) Check Vendor Print revision 0 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Plate Arrangement Drawing 1 Sheet
¢)  Calculation Sheet 1 item
d) Document Check * 1 Lot
1.4) Check Vendor Print revision 1 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Plate Arrangement Drawing 1 Sheet
c)  Calculation Sheet 1 item
d) Document Check * 1 Lot
1.5) Check Vendor Print revision 2 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Plate Arrangement Drawing 1 Sheet
¢)  Calculation Sheet 1 item
d) Document Check * 1 Lot
1.6) Check Vendor Print revision For Final 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Plate Arrangement Drawing 1 Sheet
¢)  Calculation Sheet 1 item
d) Document Check * 1 Lot
2) AuFade s uazdada (Procurement Work)
2.1) Prepare Requisition for Equipment 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot




4. Belt Conveyor
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Ponssu 1 | v a1 umsiih ()
1) a1uaammumﬁmnssmﬂémna (Engineering Work)
1.1) Mechanical Data Sheet for Approval 1 item
1.2) Mechanical Data Sheet for Final 1 item
1.3) Check Vendor Print revision 0 1 item
a)  Assembly Drawing 1 Sheet
b) Calculation Sheet 1 item
¢)  Document Check * 1 Lot
1.4) Check Vendor Print revision 1 1 item
a)  Assembly Drawing 1 Sheet
b)  Calculation Sheet 1 item
¢)  Document Check * 1 Lot
1.5) Check Vendor Print revision 2 1 item
a)  Assembly Drawing 1 Sheet
b) Calculation Sheet 1 item
c¢)  Document Check * 1 Lot
1.6) Check Vendor Print revision For Final 1 item
a)  Assembly Drawing 1 Sheet
b)  Calculation Sheet 1 item
¢)  Document Check * 1 Lot
2) Nudaie s azdad (Procurement Work)
2.1) Prepare Requisition for Equipment 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot




5. Screw Feeder
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Ponssu 1 | v a1 umsiih ()
1) a1uaammumﬁmnssmﬂémna (Engineering Work)
1.1) Mechanical Data Sheet for Approval 1 item
1.2) Mechanical Data Sheet for Final 1 item
1.3) Check Vendor Print revision 0 1 item
a)  Assembly Drawing 1 Sheet
b) Calculation Sheet 1 item
¢)  Document Check * 1 Lot
1.4) Check Vendor Print revision 1 1 item
a)  Assembly Drawing 1 Sheet
b)  Calculation Sheet 1 item
¢)  Document Check * 1 Lot
1.5) Check Vendor Print revision 2 1 item
a)  Assembly Drawing 1 Sheet
b) Calculation Sheet 1 item
c¢)  Document Check * 1 Lot
1.6) Check Vendor Print revision For Final 1 item
a)  Assembly Drawing 1 Sheet
b)  Calculation Sheet 1 item
¢)  Document Check * 1 Lot
2) Nudaie s azdad (Procurement Work)
2.1) Prepare Requisition for Equipment 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot




6. Dust Collector
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Ponssu 1 | v a1 umsiih ()
1) a1uaammumﬁmnssmﬂémna (Engineering Work)
1.1) Mechanical Data Sheet for Approval 1 item
1.2) Mechanical Data Sheet for Final 1 item
1.3) Check Vendor Print revision 0 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Drawing 1 Sheet
¢)  Calculation Sheet 1 item
d) Document Check * 1 Lot
1.4) Check Vendor Print revision 1 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Drawing 1 Sheet
c)  Calculation Sheet 1 item
d) Document Check * 1 Lot
1.5) Check Vendor Print revision 2 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Drawing 1 Sheet
¢)  Calculation Sheet 1 item
d) Document Check * 1 Lot
1.6) Check Vendor Print revision For Final 1 item
a)  Assembly Drawing 1 Sheet
b)  Detail Drawing 1 Sheet
¢)  Calculation Sheet 1 item
d) Document Check * 1 Lot
2) AuFade s uazdada (Procurement Work)
2.1) Prepare Requisition for Equipment 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot
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7. HVAC
Ponssu 1 | v a1 umsiih ()
3) a1uaammumﬁmnssmﬂémna (Engineering Work)

1.1) Mechanical Data Sheet for Approval 1 item

1.2) Mechanical Data Sheet for Final 1 item

1.3) Check Vendor Print revision 0 1 item
a)  HVAC Civil Interface Drawing 1 Sheet
b) HVAC Ducting & Piping Layout Drawing 1 Sheet
c¢)  HVAC Control Panel and Wiring Diagram 1 Sheet
d) Document Check* 1 Lot

1.4) Check Vendor Print revision 1 1 item
a) HVAC Civil Interface Drawing 1 Sheet
b) HVAC Ducting & Piping Layout Drawing 1 Sheet
c¢) HVAC Control Panel and Wiring Diagram 1 Sheet
d) Document Check* 1 Lot

1.5) Check Vendor Print revision 2 1 item
a) HVAC Civil Interface Drawing 1 Sheet
b) HVAC Ducting & Piping Layout Drawing 1 Sheet
¢)  HVAC Control Panel and Wiring Diagram 1 Sheet
d) Document Check * 1 Lot

1.6) Check Vendor Print revision For Final 1 item
a) HVAC Civil Interface Drawing 1 Sheet
b) HVAC Ducting & Piping Layout Drawing 1 Sheet
¢)  HVAC Control Panel and Wiring Diagram 1 Sheet
d) Document Check* 1 Lot

4) AuFade s uazdada (Procurement Work)
2.1) Prepare Requisition for Equipment 1 Lot
2.2) Prepare Internal Purchase Order 1 Lot

L2

L4
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2)  ULBNUULMIIAINTINIATOING
2.1) qmaammuqﬂﬂiﬁln—house

2
2.1.1) MIPBNUULLAZMUINUIHUD

d) Bin/Bunker 10 19 190
e)  Carbon Storage Tank 10 27 270
f)  Carbon + Lining Tank 10 27 270

2.1.2) MIVBALVVLAZIATT Assembly Drawing for Approval

d) Bin/Bunker 6 19 114
e)  Carbon Storage Tank 8 27 216
f)  Carbon + Lining Tank 12 27 324

2.1.3) MIPDALULIAZTIAT Detail Drawing for Approval

d) Bin/Bunker 8 19 152
e)  Carbon Storage Tank 12 27 324
f)  Carbon + Lining Tank 18 27 486

2.1.4) MIIAMUVY Assembly Drawing for Construction

d) Bin/Bunker 4 19 76
e)  Carbon Storage Tank 5 27 135
f)  Carbon + Lining Tank 8 27 216

2.1.5) 1599110V Detail Drawing for Construction

d) Bin/Bunker 4 19 76
e)  Carbon Storage Tank 6 27 162
f)  Carbon + Lining Tank 10 27 270

2.1.6) M399A%1 As-Built Drawing

d) Bin/Bunker 3 19 57
e)  Carbon Storage Tank 4 27 108
f)  Carbon + Lining Tank 6 27 162

2.1.7) ﬂ15%ﬂ*mﬁmeﬁa@*ﬁ'éfﬂQﬁﬂﬂ?yauammswumﬂ%'ﬁfmqﬁu
d) Bin/Bunker 4 19 76
e)  Carbon Storage Tank 4 27 108
f)  Carbon + Lining Tank 6 27 162
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22) qmaammuqﬂﬂmhackage

2.2.1) M39A%1 Mechanical Data Sheet for Approval

h)
i)
i)
k)
1)
m)

n)

2.2.2) 159991 Mechanical Data Sheet for Final

h)
i)
i)
k)
1)
m)

n)

FRP Tank

FRP Mixer-Settler
Plate Heat Exchanger
Belt Conveyor

Screw Feeder

Dust Collector

HVAC

FRP Tank

FRP Mixer-Settler
Plate Heat Exchanger
Belt Conveyor

Screw Feeder

Dust Collector

HVAC

2.2.3) Check Vendor Print Revision 0

h)
i)
i)
k)
)
m)

n)

FRP Tank

FRP Mixer-Settler
Plate Heat Exchanger
Belt Conveyor

Screw Feeder

Dust Collector

HVAC

2.2.4) Check Vendor Print Revision 1

a)
b)
)
d
e)
f)
g

FRP Tank

FRP Mixer-Settler
Plate Heat Exchanger
Belt Conveyor

Screw Feeder

Dust Collector

HVAC

Ynadalug
J <
useginsal

16 (wa.)

20

3
gilnsal

@)

120
100

120
100

120
100

120
100

102

PSnaialue
Ay o
Nuinesh

NIHVA (¥3.)

360
500

28
30

240
300

2160
2200
28
90
210
270
240

960
1200
12
36
84
120
160
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2.2.5) Check Vendor Print Revision 2
a) FRP Tank
b) FRP Mixer-Settler
¢) Plate Heat Exchanger
d)  Belt Conveyor
e)  Screw Feeder
f)  Dust Collector
g HVAC

2.2.6) Check Vendor Print Revision For Final
a) FRP Tank
b) FRP Mixer-Settler
c)  Plate Heat Exchanger
d) Belt Conveyor
e)  Screw Feeder
f)  Dust Collector
g HVAC

3) Audade s azdad

o dy o v Y o
3.1) UIALD IAN LLa%ﬁ]ﬂ’ﬂNQﬂﬂim In-House

3.1.1) mseenuuutazIat luveTIanlszney

d) Bin/Bunker
e)  Carbon Storage Tank

f)  Carbon + Lining Tank

3.1.2) M3 Technical Clarify neumsdadoiagau

d) Bin/Bunker

e)  Carbon Storage Tank

f)  Carbon + Lining Tank
3.1.3) ﬂh'aanuunua:ﬁﬂﬁﬂuﬁafgﬁmqﬁu

d) Bin/Bunker

e)  Carbon Storage Tank

f)  Carbon + Lining Tank
3.1.4) AAAINLAZAILANMIAUTUIIY

d) Bin/Bunker

e)  Carbon Storage Tank

f)  Carbon + Lining Tank

PSanaalug
' <
aunegnsel

162 (¥3.)

0.5
0.5
0.5

160
160
160

960
960
960

S
qunsel

@)

120
100

120
100

1 Lot
1 Lot

1 Lot

1 Lot
1 Lot

1 Lot

1 Lot
1 Lot

1 Lot

1 Lot
1 Lot

1 Lot
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30
96
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16

160
160
160

960
960
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3.2) UIAYD VAN Llaz'ﬂﬂ'ﬂ"lﬂqﬂﬂim Package

v o A 1 99y a |
3.2.1) ﬂﬁi]ﬂ‘l/lﬂ‘iJ‘Uf’]ﬁﬂHWi’]ﬁﬂ‘l’iﬁNﬂ(ﬂﬁﬂﬂﬂﬂ

h) FRP Tank 8 1 Lot 8
i)  FRP Mixer-Settler 8 1 Lot 8
j)  Plate Heat Exchanger 8 1 Lot 8
k)  Belt Conveyor 8 1 Lot 8
1)  Screw Feeder 8 1 Lot 8
m) Dust Collector 8 1 Lot 8
n) HVAC 8 1 Lot 8

3.2.2) M3W Technical Clarify Aoumsdadogilnsal

h)  FRP Tank 200 1 Lot 200
i)  FRP Mixer-Settler 200 1 Lot 200
j)  Plate Heat Exchanger 200 1 Lot 200
k)  Belt Conveyor 200 1 Lot 200
1)  Screw Feeder 200 1 Lot 200
m) Dust Collector 200 1 Lot 200
n) HVAC 280 1 Lot 280

o o & 2
3.2.3) ﬂ"Iif’)ﬂﬂlluullagﬂﬂﬂ1iﬂﬁﬂ‘ﬁfﬂqﬂﬂim

h)  FRP Tank 16 1 Lot 16
i)  FRP Mixer-Settler 16 1 Lot 16
j)  Plate Heat Exchanger 16 1 Lot 16
k)  Belt Conveyor 16 1 Lot 16
1)  Screw Feeder 16 1 Lot 16
m) Dust Collector 16 1 Lot 16
n) HVAC 16 1 Lot 16

3.2.4) AAMuLATAIIANMIANTUOU

h)  FRP Tank 960 1 Lot 960
i)  FRP Mixer-Settler 960 1 Lot 960
j)  Plate Heat Exchanger 640 1 Lot 640
k)  Belt Conveyor 960 1 Lot 960
1)  Screw Feeder 960 1 Lot 960
m) Dust Collector 800 1 Lot 800

n) HVAC 720 1 Lot 720
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162 (¥3.) @) - (¥a.)
1) \1'luf’]f’]ﬂ!!‘ﬂuﬂ'naﬁ'Jﬂiiu!ﬂ%‘iﬂﬂﬂa
1.1) ueenuuuglnsal In-house

1.1.2) M3odNUULAazIAT1 Assembly Drawing for Approval

a)  Bin/Bunker 8 19 152
b)  Carbon Storage Tank 10 27 270
¢)  Carbon + Lining Tank 16 27 432

1.1.3) M30onNUULazIAT1 Detail Drawing for Approval

a)  Bin/Bunker 10 19 190
b)  Carbon Storage Tank 15 27 405
c)  Carbon + Lining Tank 24 27 648

1.1.4) msdanuuy Assembly Drawing for Construction

a)  Bin/Bunker 4 19 76
b)  Carbon Storage Tank 4 27 108
¢)  Carbon + Lining Tank 8 27 216

1.1.5) 1599110V Detail Drawing for Construction

a)  Bin/Bunker 4 19 76
b)  Carbon Storage Tank 6 27 162
¢)  Carbon + Lining Tank 18 27 486

1.1.6) M3dAN1 As-Built Drawing
a)  Bin/Bunker 4 19 76
b)  Carbon Storage Tank 4 27 108
¢)  Carbon + Lining Tank 6 27 162
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