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A Standard Method for Progress Measurement
in a Petrochemical Plant EPC Project
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ABSTRACT : In proportion to continuing growth of overseas plant market and the trend of its mega
scale of the project, the importance of management is significantly emphasized for the successful
execution of the project. And it is recognized that progress control is the most important
management item amongst the others in the management. Progress control is importance of
progress measurement for performance measurement and process control of project, but it is hardly
obtainable securing the objectivity in the progress measurement since the progress measurement
are being applied differently in accordance with the project conditions and the experience level of
the person in charge for the progress control.

This study has conducted as following to propose a standard method for progress measurement in
a petrochemical plant protect. Domestic and overseas plant projects are investigated variously with
the applied method of progress measurement, and the deduced problem of progress measurement.
And then standard method for progress measurement of engineering, procurement, construction and
commissioning has been proposed according to comparison and analysis of practices in domestic &
overseas plant project, procedures for progress control in the globally reputed petrochemical client,
company rules and recommendation of the expert in progress control.

Key words : progress (A = %), performance measurement (Ad #+=4), process control (1 =#2])
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Table 1 Progress measurement of construction for domestic
plant

Project

Name Example of Piping Work

Progress Measurement

— Activity: piping
installation

— Weight factor:
contract cost

co — Progress: completion | — principle gquantity:
iect rate of principle * pipe dia—inch of
projec quantity installation or shop
— Measurement period: fabrication quantity
week (100%)

— Activity: piping
installation

— Principle quantity:
* pipe dia—inch of

— Weight factor:
contract cost
— Progress: completion

BTX rate of principle

oot quantity installation or shop
Project | — veasurement period: fabrication quantity
Week (85%)
* completed quantity
of hydro—test (15%)
— Weight factor: — Activity: piping
contract cost installation
— Progress: completion | — Principle quantity:
NCC rate of principle * pipe dia—inch of
ect quantity installation or shop
Project | — veasurement period: fabrication quantity
week (85%)
* completed quantity
of hydro—test (15%)
— Weight factor: — Activity: piping
contract cost installation
NG — Progress: completion | — Principle quantity:
oot rate of principle * pipe dia—inch of
projec quantity installation or shop
— Measurement period: fabrication quantity
week (100%)
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Table 2 Progress measurement method of construction for
overseas plant

Progress Example of equipment
Country . L
measurement foundation for civil work
. . * Excavation: 5%
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manpower * Reinforcement: 25%

) | = Progress: * Formworks: 20%
Saudi Arabia camed vélue * Anchor bolts/plates: 10%
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* Grouting: 10%
— Weight factor: * Lean concrete: 10%
required * Rebar installation: 35%
manpower * Form installation: 35%
Qatar — Progress: * Concrete pouring: 15%
(Qatar eamed * Form stripping/
chemical man/hour & inspection: 5%
company earned value
Ltd.) of each
activity
— Measurement
period: month
— Weight factor: * Principle quantity:
contract cost concrete pouring
Tawan | ~ Progr(lastsi
completion
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Petroche— principle
mical Corp) quantity
— Measurement
period: week
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v
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— Measurement
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petroleum aciivit formwork, finishings,
company) _ Measzrement acceptance etc.
period: week

5 el o, delne Aunel Yaiay o
ARPZ sl Amg A9 32o] B A
A, 7ol 9 A8 wn 3 AT g A B
Fopd oAyl @ lEEF ] Ay Hust A
st

THE PLANT JOURNAL Vol.7 No.4 December 2011 81




Table 3 Standard method for progress measurement of engineering.
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Fig. 1 Procurement flow chart

THE PLANT JOURNAL Vol.7 No.4 December 2011 83




Vi = iin=g

4.2.2 7 AEE AP 2 AQE

T &2 714 2 e, A7), A ok &
Aadez 72AA @ HAxA F5& FulES
(document register) ol 7153t 71 5% 7} A2 %
o] W& chAE dANE gholl 2+ AAFES] 7}
TAE 73 WSS AA Aakste] AbAsi)
Y1 B A5 A B W =4 ol A=
Ot 279 A T el 288t e AESE
2 AR ) A S g AP ol A= A €] s

T IE&] ABAJ JH5d 9 A=
Qete] 8y A GAARNE 3ol Aol F
th o] & 95t Fule] ZEAE A dA| A8t
= S S Vo R Akl 2E F
& We dAEE AL S Gt o
0] sty HaxAe] P AA = Fig. 19 T
Wl 9F E5% T A GAR A A 6l
¥, A48 b g ol b AAFEE A, A E

’

o] 6HAE NAGA S T2

ofo fo

e
oX,
2
kT ofn
)
o
4z
2
ol
2
2
2
i,
1
=2

skat 7H7e]

Aeg AP ads Hasith Lopd @eadds
Ao W HARA ] FF 2FFE L 24
el et A @A 2PN whe v
pas

E

O AR A et 18 SAE G E
@zt Al AA QYA FHA 10%, 114 3
B EAA 15%, BT 10%, A% BAEA <
AA] 15%, AAF = A B A] 35%, A4 7] ¢
A 5%, 1813 A Al 10%°]

@ HaxAe] st 18 GAE AN E 3L o
A2l Al AR YA FHA 10%, A4 BF7t
gl 5QIA] 15%, HFA] 10%, AAF = A8 A|
50%, A& 0] $8A] 5%, 181 A A
10%°]t}.

qkek 7)1 AlEoke] e Al b &-7] (pressure
essel) 9 7FEAE 10% = 7P k2 AA 3 20
= A A7t 10l & 10thE dA
FZolghd A g AHYS thS 3}

<

Mo &

P,=W; X (Py/P,) % C, 4)
=10% X (10 pressure vessels/20 pressure
vessels) X 100% = 5.0%

Py= WX [(P,,- P)IP,] X C,, )
=10% X [(20 pressure vessels — 10
pressure vessels)/20 pressure vessels]

X 90% = 4.5%

P=P,+P,=50%+45% = 9.5% (6)

A7IM Pz AN A s, P 25 T
AN A A=g, P= 98719 AE&oH, Wiz
VA, Pe AATE, Py YT P A
=0 gesY 181 C,2 A BEAE #e Y
Epdlit},

Tl GFF A EEAM A 271 o3 ) H
& ] AA Tl Blgol A Ao 7h iyt 53]

P AEEH (fast track) FAMIA = AE tin] 2 A
AAL aF W AR WA Fo7 F A7t g
o] EHA 7] 7hsA M7 S e slof st

431 A3 A5 55
ANE 4% 3852 E59 A% ¥4 Ads
T A3 71A 712FAE A8t
AZFZA

Ab, A71EAE
¥ o] 71AA 3 (mechanical completion)
RiRZ=3

S B, IS A 71, v,

o] 7hd ol Wi o] Stk Ay W= A
B9l Y= 2 Arhel S 913ke] Hopd v
A9 2 i EEF A, 2 SAE SRR gLl
70 3] 3
-l

S5 A g AP AAH R 1 A3
8 el ofgr s (ARAMCO) ™ 8l B2 o]
(TAKREER) 9] z7g¥te] 2AA, sAbtd 5
HlaL, EAste] okl whelAe] A1 Bl A A,
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o
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X
o 2 all
oz
B

N ek A i
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4o ¢ (Tl o

o
o2,
of
o
£l

b, >
B

o o
40
S e
oo B

oy o
l',
2

<
st
ol

o

X lo do fX @ B b

mﬁ 3 1E
o {1 agl
k1 e
ox,
i,
>
o}
M
o
i

*d ;LLHS’J JEZ“EJ g AP A
“01 el K *éﬂé*i SIANTY T &

3t AATAE E1J+7l HYy Z3E, 44
1 AFH AA, 712BE, FAYE A, AFH
AA 123 H w97 5 8FFY Ao v
24 A9 7FEAE 5%, 5%, 20%, 20%, 10%,
30%, 5%, 5% % ==3}3t}.

U 2R A oA T A A "yt
7], AR, AFH AA, 23E BME 1ln
u W$7] 5 5AY] As AAgstka AleH &Y
°] 7}%xlt FE&AA o kst ST whe A
gatsict. 12l AT suAl T 4] w@Ad
_x_i,j/]E 1:,]./\4 xlrﬁ_/] C’ako EHLE%QE /\ixﬂo].

I 9kE S 1009 shaith.

AlFo AQEdFE AAZE SR A7HA A
z7] AN EF ﬂlﬂ] A B °l zfo] 7} BFAy gty
53] | AEEY FALo A= B #fo] HAYo| B

Ak

AZEP AA AL F3kel] A bAold g
FaFE MY B L £ A 97
Fauth 277} AEge] 2 JBe T 17
gl oeid 1 %}Eo] 20%w] 2ol %7}
%s&% ] T;Hﬁ]_;ﬂ E aﬂc ELEOE_:’L_ 301 %
3716l distel 712 JMMEE WA A
o] @A) Aoz gk lr}. oW g Aol 1
=g A A 741 5 A4707} Bl o)A
alok BThT S A7 0] W Aele) dE RS A

E EPC A} 9]

Al

Al E gl ¥k 3
afjof g,
392 2 WA DR e ghell % =g At
AL 7+ 21—04 A GARA T 7ho] 2FdEF 1
‘1‘3 ls}o% DHXL%H e At
Az o] AEg Fakow AAkstet. wkek 714 7]
Z9 A 7%%17} 10%% 7Hd3sta Hakr] AA
60 m’ & 60 m’ &5, ALHAA HA 10€ & 65

¢z, AFH AA 44 30 m? F 15 m' ¢85, 22
E]E F/].)\J ;ﬂxﬂ 20 m® = =10 m*e 9].20].031—4. t\'_fﬂ-
Ak 714 71220 213 dAE SN EES H ot
71X 5%, A AAIA 25%, AT DA A 20%,
ZAZE EMIA 40% 183l = H$71A 10%<
A gaho] g S AWYshE e P,

L= W, X (Lu/lug) X 1, )
=10% X (60 m*/60 m*) X 5% = 0.5%

L=W; X (L /L) * 1, €y
=10% % (6 ton/lO ton) X 25% = 1.5%

L= Wy X ) * 1, ©
=10% % (1530 m*/3030 m*) X 20% = 1.0%

= Wy X ) > 10
= 10% % 50% (10 w720 m) x 40% = 2.0%

]e:Ia+Ib+[c+[d (11)
=0.5% + 1.5% + 1.0% + 2.0% = 5.0%

A7 I B3] Aeg, [ A38A] A5 E,
L= AFAAA A% ,ld% ZIYE A A5 g,
lex 71717129 AEgolH, Wie 7153, L=
Hat] 4559, Lo B3] AAsE Iev~ z
o wAE AR g L,e ASAA ﬂa

L= AR AT, L, 7150 957, Ifq

rtq‘—
= 7% %J AANFH, L, LA E §55% 17

Ll r
<+~
‘E
[
AUy
)
[
[
iy
ot
e
T
o
=
o

441 A2HAe
A& AF 252 I 71A% +¥ (mecha—
nical completion) ¥ o8] Al (pre—commi—
ssioning), Al 4 74 AlZF(commissioning &
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start—up) w22 AP E 4528 (perfor—
mance test) ol 3 $ AFFoAl Q1% (hand—
over) ¥t}

A
xzAE] §olo] upe} thE 4

tion test) 7H4] 8] I =& A& AE&olet 49
st} A4 (commissioning) ZHE A
SAE AFE Qe WAR ASHY] HEE ¢
sk 2kl ol9]ell= dF Zo] Algky 1 A=}
of &) &=x1A o g SAFT}

Al AE&E dikz o
A T FAAA] 2 dA
A 9 7hEA 5 woto] @94
stal AA @A o] g Aoz Aaksitt.
A AEE0] AAAJA 9574 L £

R I B4 =~

Qske] 2] G FAN T gho] Aol F st
t}. o] & f3te] Fule] ZEAEA dA) AFE-S]
e Y A S Vo R AUt 2
S T o Fde] FHEAE HAE 2 dAE
GAAE gho g Attt

o A e A5 og3) g &
opd txyE % Y-S A, wi, A7) 9
A T 472 o G 2o oisk 18 oA
H A7 gk ol e}

@ 71A] e A3 GAE G E g2 oH]
A

10% 18] 3 714 35 H A 5%0] Tt

@ v ghol] 3k Wy dAE DA%

8 MF AHA 10%, AZA 70% 181 A
A A A 20%0] T},

@ A7Vl th3t 1 dAE FANE FHe o)
AN 30%, A AEA 30% 18] 3L T 2
58k Al Al 40%0] T,

@ AA] thet 1 GAE AR E GHe o
AHA 25%, F3E A 70% 1AL
AA 5%°]tt.

wl g AlF S 508k F 258H1S dhEsklthd %
A AV S O 2k

Co= Wy X (Ca/Cutg) ¥ Loy (12)
= 30% X (150 packages/300 packages)
X 10% = 1.5%
Cb: W/ X (Cpaq/cptq) X ]ev (13)

= 30% X (25 lines/5 lines) X 70% = 10.5%

C.=C,+C, (14)
=1.5% + 10.5% = 12.0%

A714 ¢ AT ARAE AR, G )
A AL, C wEols] WEgolu, Wi
P

NFA, Cos T ARAE 4 A%, €, 8
TUANE AFHE AAEZ, leve &% @A &
s =R A A AR 282 i

paq

w74 2] A A& S e
5 4 &
Afrete SUE LR2AES) gYA S T A
T& Abgo] ZRAE A3t Ul YT A
ol o3 ZEAER} 27 953 gt o]
23 TAHS sty Audl A E A EF
S AlRKel7] k] 9] ZZAE oA A8 A}
g 2 AAA f A fske Ao 3 A
A, BT, 388 AR 29S8 v, B4
sto] =g A o] dAlo] B vy F 7 E Al
QFskA Tk
@© A, T, Ale " Al FEe] AR A
WS Ak o7 ST g F el
H g E o7 At T2 AE A3t
4 FAAGGA G o3 Ajol S H 43}
sta AAARl A5 9 A E 98k
AEg& g uFol 5= B5 A5, A=, 74,
w7, A, 4 W BE 5 o e
2] (activity) = A48t A E 4§29
GAE AN E ZhS Aetetith

@ = A3 AEg AP A Ze =4
W25 AR5l ZF Fofoll ik ©9] 2 (acti—
vity) d 252 A AFo g At
Aed g uFo] He guesd Ay F 5
o] TR A A = WY A A =
2o R B0 7 AQkekth

86 #HZEHUEH




£ EPC AQle] Aw g

pp. 200—203.

5. Thomas, H.R., and Mathews, C.T. 1986, “An
analysis of the methods for measuring cons—
truction productivity”, CII Source document

7|
= A 1997HE W Sl 24w ()
AE8  ME97-A-10) 9 = et (574 7]
ZAT) A el gate] FEGlom o]of TALE
2, #13
) ) 6. CII, 1987, “Project Control for Construction”,
Fazdl Publication No. 6-5, pp. 14—16.
1. A2 AR, 2011, “”HS’J EUE 75 AMIH 7. oI5, 1996, "dd oAt 215 B 719 A
A G 2011 1€ 59 ECX}L W AT, S A AT, pp. 26—45
“shore] A 1 v E 8. ARAMCO, 2007, “Project procedure for
. p. 451 . planning, scheduling, progress control and
53] report”, Attachment #6
9. TAKREER, 2009, “Progress measurement
procedure”, Exhibit B.4.4

E—l
2k, 2003,
Wa A AT
1-o A A 2007, ‘AdE

F_E'

3.9k, A

8" 7% pp. 11-16.
1. oA, 2006, “ZWE X0y}
HE” (MDA ZANETSHT],

L AT,
o) 4]

87

THE PLANT JOURNAL Vol.7 No.4 December 2011






