Cost estimate of Oil & gas faclilities

\Welcometo this presentation.

It explains how the investment cost for an Oil &Ga
facility is estimated.

After a short introduction, the 3 common methodsaxt
estimate are shown.

Common ratios, such as $/kg for equipment, pipeagtc
given.

Comments are most welcomez(ve.baron@gmail.com
which | will incorporate for the benefit of all.
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Agenda

Introduction

The different estimation methods:
e Capacity factored

 Equipment factored

« Analytical
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Cost estimate of Oll & gas faclilities
F

loverall cost of
this facility?
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Cost estimate of Oil & gas facilities

Cost =) Quantities * item costs

All items

How would you determine quantities?
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Cost estimate of Oil & gas facilities

Quantities estimates:

*Ratio from past p
Material Take-Off

e

4. 0" -BE-SCH
E 372137

N B84360

EL +123011

rojects

X §-120 / IN B X 5-1
CAP, ASME BLE-9, ASME SA234 GR.
WPB, BW,
90 DEG ELBOW LR, ASME B16-S, ASI

SHOP MATERT AL

COMPONENT OESCRIPTION

PIPE, ASME B38.10, , ASME SALOB CR.

B, BE, SEAMLESS, IN 10 X S-120

P1PE, ASME B36.10, ,ASME SA106 CA.

B.BE, SEAMLESS, IM B X S-120

F1TTINGS

EOUAL TEE, ASME B16-9, ASME SAZ34 GR.

WPB, BW, SEAMLESS, IN 10 X 5-120

REDUCING TEE, ASME BLE-9, ASME SA234
GR. WPE, B, SEAMLESS, [N 10

20

SEAMLESS, [N 10 X

54234 GR. WPB, BW, SEAMLESS, [N B
®8-120

DI AM.
(NS LDENT CODE

C1GABML
CBOBES

C1SN23H
C1SNPEB

Clucota

CaBAWL

STOCK CODE

PP2C! FHML POOOD
PP2C1 FHMLPDODD

DTE2CORAML 10000
DTRZCORAML 1 D000

DCP2CORAMLLODDO

GEI2CORAML L0000

] /1
10XB* NPD!

2838

ITEM: 41-E-119
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Cost estimate of Oil & gas facilities

Cost =) Quantities * item costs

All items

How would you determine quantities?

What is an item cost made of?
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Cost estimate of Oil & gas facilities

ltem cost = Supply cost + installation cost

How would you each one?
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Cost estimate of Oil & gas facilities

ltem cost estimates:

Supply + installation

*|n-house data from
past projects

sInquiries
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Cost estimate of Oil & gas facilities

ltem cost estimates:

Supply + installation

*|n-house data from
past projects

sInquiries

Sensitivity to:

Raw materials
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Cost estimate of Oil & gas facilities

ltem cost estimates:

Supply + installation

*|n-house data from
past projects

sInquiries

Sensitivity to:

Raw materials

«Steel, alloy steel, copper,
cement, iron
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Cost estimate of Oil & gas facilities

ltem cost estimates:

Supply + installation

*|n-house data from
past projects

sInquiries

Sensitivity to:

Raw materials

Construction market
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300,000
250,000
200,000

ES-’G,DOO
i

100,000

Cost estimate of Oil & gas facilities

2006 2007

2008

2009 2010 2011 2012 2013 2014

Sensitivity to:

Raw materials

Construction market
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Cost estimate of Oil & gas facilities

Purpose of estimate:
e Concept screening
e Study of feasibility
 Decision to invest
Estimate type:

e Capacity factored
 Equipment factored
« Analytical



Cost estimate of Oil & gas facilities

Purpose of estimate:
e Concept screening
e Study of feasibility
 Decision to invest
Estimate type:

o Capacity factored
 Equipment factored
« Analytical



Cost estimate of Oll & gas facilities
e Capacity factored
C1/C2 = (P1/PH
e~ 0.6
Ci: Cost of faclility with production

capacity Pi @




Cost estimate of Oll & gas facilities
e Capacity factored
C1/C2 = (P1/PH
e~ 0.6
Ci: Cost of faclility with production

capacity Pi @

Exercise: what is the increase in cost for +50% capacity increase?




Cost estimate of Oll & gas facilities
e Capacity factored
C1/C2 = (P1/PH
e~ 0.6
Ci: Cost of faclility with production

capacity Pi @;7

Exercise: what is the increase in cost for +50% capacity increase:j’?
In your opinion, what is the limit of such estimate? :




Cost estimate of Oll & gas facilities
e Capacity factored
C1/C2 = (P1/PH
e~ 0.6
Ci: Cost of faclility with production

capacity Pi @;7

Exercise: what is the increase in cost for +50% capacity increase?

In your opinion, what is the limit of such estimatet takes into
account neithermarket conditions nor plant location (labour cost)




Cost estimate of Oil & gas facilities

 Equipment factored
C=fM
C: total installed cost of facility
M: cost of main equipment
f: factor



Cost estimate of Oil & gas facilities

 Equipment factored
C=fM
C: total installed cost of facility
M: cost of main equipment

f: factor

Item Cost

Main equipment 100
Secondary equipment & materials 73
Erection Main equipment 7
Construction Piping, E& 90
Construction: Civil, steel structure, painting, insulation 69
Services (Engineering, Project Management) 104
TOTAL 443

Note: Typical figures for Petrochemical Plant
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Cost estimate of Oil & gas facilities

 Equipment factored
C=fM
C: total installed cost of facility
M: cost of main equipment

f: factor

Item Cost

Main equipment 100
Secondary equipment & materials 73
Erection Main equipment 7
Construction Piping, E& 90
Construction: Civil, steel structure, painting, insulation 69
Services (Engineering, Project Management) 104
TOTAL 443
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Cost estimate of Oil & gas facilities

Process design

&)

uvacy 9MMOH — tLUC

STREAM MNJUMBER 1 a a3 4 =] 2] 7 a
PRESSURE (MPa-cbl 78 652 P51 7eBE B5? | vops|  7his| 74
TEMPERATLRE ['Cr 2725 254 138 5.8 26.4 8.8 9.8 498
PHASE el L gaa [ e ok ET Etr
FLOWRATE {5 H MOTE 41 | 2837aad 51753 =A1758 SRLPER 18R 3SA8 LEANSER | 2a8738d Le@Is@R
BCTUAL FLOWRATE torhy ZB4GT S262 2816 2816 18525 4293 [:Fal) 4125
YELOCITY imfsl 5.4 a4 7.0 5.7 a7 7.3 im2 51
H&M balance VISCOETTY (P BE35|  O£13+|  A.0201| @5Z1P|  B.Pi34| @828 |  EB28|  DF2E
DENSITY Kg/m?*) 87.5 5.6 122.8 1e8.7 ES.B 16E.7 1H0.2 168.2
HOLES L AR WETGHT 1652 1852 1652 1B 52 1E.52 1552 16.52 1852
EAMPOSITION % meld
HETHAE T 97.49378 | 97 49378 | 9749378 | 9 AU370 | 949878 | N AG7E | 97.A9378 | W ATTE
ETHANE (21 8A80) 0.BEa| 0A89) RaER|  OARA|  RAGA)  BA0R) AR
B
B.B2E
7.E383
B 22 B.8517
BAGE
1 B.A10
6 22 @.BRTE
M- e o
i) i 580827
5 24"
.
A 24
T e |
S INTER. DESIGN | DESIGN
g _E DESIGNATION Q E DIAM. | HEIGHT | TEMP. | PRESS. MATERIALS
Sz R T c ID. [TLtoTL. +corr. allow. (mm)
g o w g Y T.
E-101 E-201 mm mm °C bar g.
o & S Debutanizer 7 T 3800 | 14125 98 24 KCS +6 (A)
Deethanizer 1 T 2200 2520 89 245 KCS +6 (B)
Absorber 1 1600 28400 94 14.7 KCS +6 (C)
‘ LPG Amine Absorber 1 2300 17000 80/-29 325 KCS +6 (D)
Fuel Gas Amine
Absorber 1 1200 14900 85 10.2 KCS +6 (E)




Cost estimate of Oil & gas facilities

 Equipment factored
C=fM
f: factor

f depends on

— type of facility (petrochemical, refining, LNG,fedhore)
— Size



Cost estimate of Oil & gas facilities
* Equipment factored

C=fM

f: factor

f depends on
— type of facility (petrochemical, refining, LNG,fedhore)

— Size cost

ltem large facility |small facility

Main equipment 100 100
Main equipment erection 10 15
Piping 100 120
Electrical 15 25
Instrumentation 75 120
Civil 20 25
Steel structure 20 29
Painting, insulation 10 20
Engineering 70 150
Construction facilities 20 20
TOTAL 440 620

Typical figures for a chemical plant

In your opinion, how can we refine the estimate?

9H-€10C @
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Cost estimate of Oil & gas facilities

 Equipment factored
C =) fi Mi
Mi  Cost of all type | Main equipment
fi. factor



Cost estimate of Oll & gas faclilities

 Equipment factored

C =) fi Mi
Mi  Cost of all type | Main equipment
fi. factor

Why do you think justifies such an approach?



Cost estimate of Oll & gas faclilities

 Equipment factored

C =) fi Mi
Mi  Cost of all type | Main equipment
fi. factor

Why do you think justifies such an approach?
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Cost estimate of Oil & gas facilities

 Equipment factored
C =) fi Mi
Mi  Cost of all type | Main equipment
fi. factor

cost

Iltem column pumps

Main equipment 100 100
Main equipment erection 20 15
Piping 110 260
Electrical 20 110
Instrumentation 100 70
Civil 20 35
Steel structure 20 35
Painting, insulation 10 10
TOTAL 400 635

In your opinion, what is the limit of such estimate?
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Cost estimate of Oil & gas facilities

« Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation
— Temporary construction facilities
— Engineering & Project Management
— Miscellaneous



Cost estimate of Oil & gas facilities

« Analytical

— Establish the bill of quantitie80Q) in each trade: equipment,
civil, piping, structural steel etc.

— BOQ = Material Take-Off (what is measured from available
drawings at this stage) + allowances for design development +
allowances for what is not yet on drawings + contingencies

— Apply ratios to get supply + installation cost
— Installation cost = gty * manhours/ton ratio * labour cost

— Labour cost is all in, i.e., includes construction equipment (crane,
scaffolding)

— The ratio is based on standard manhours, i.e., home country,

— Localization factor (productivity) to be applied, i.e., actual
Installation manhours = ratio * productivity

— Example: piping installation cost, ratio: 250 std h / ton
* Western Europe, labour cost $100/hr yields $20k/ton
e Middle East, labour cost $18/hr, productivity 2€ilgls $16k/ton

uoueg 9AISH - €107 @



Cost estimate of Oil & gas facilities

« Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation
— Temporary construction facilities
— Engineering & Project Management
— Miscellaneous



Cost estimate of O|I & gas facilities

| ikgg‘hm“‘i i."*ih\ﬁ ;

e Main equipment supply + install
* Supply
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Cost estimate of O|I & gas faC|I|t|es

[ enransrane - 5

e Main equipment supply + install
« Supply: eqt list (dimensions) => weight

uoJeg 9AISH - £T0Z @



Cost estimate of Oil & gas facilities

Process design

&)
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PRESSURE (MPa-cbl 78 652 P51 7eBE B5? | vops|  7his| 74
TEMPERATLRE ['Cr 2725 254 138 5.8 26.4 8.8 9.8 498
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o & S Debutanizer 7 T 3800 | 14125 98 24 KCS +6 (A)
Deethanizer 1 T 2200 2520 89 245 KCS +6 (B)
Absorber 1 1600 28400 94 14.7 KCS +6 (C)
‘ LPG Amine Absorber 1 2300 17000 80/-29 325 KCS +6 (D)
Fuel Gas Amine
Absorber 1 1200 14900 85 10.2 KCS +6 (E)




Cost estimate of O|I & gas faC|I|t|es

' = “m:
L\ i%ﬁé‘hm‘ﬁ' L2

e 4#__5‘%1_.“_

e Main equipment supply + install
« Supply: eqt list (dimensions) => weight
 Rate?
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Cost estimate of O|I & gas faC|I|t|es
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e Main equipment supply + install
o Supply: eqt list (dimensions) => weight
e Rate:
USD 4/kg for CS — depends on eqt size: 4 (large) ¢(sttall)
USD12/kg for SS

USD 300-500 /m2 for Shell&Tube / Air-coolers
USD 1000/kW for pumps

9H-€10C @
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Cost estimate of O|I & gas faC|I|t|es

/e ;g,ghw:;f fi
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e Main equipment supply + install
o Supply: eqt list, dimensions/capacity/weight
e Installation

uoJeg 9AISH - £T0Z @



Cost estimate of O|I & gas faC|I|t|es

v;:éf iﬂ"‘\g Fea S\

L “-}.
J\‘.;_A-.,— e

e Main equipment supply + install
o Supply: eqt list, dimensions/capacity/weight
 Installation ratios: % supply cost, typ. 8%
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Cost estimate of O|I & gas faC|I|t|es
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e Main equipment supply + install
o Supply: eqt list, dimensions/capacity/weight
 Installation ratios: % supply cost, typ. 8%

30 std manhours/ton (includes labou
and equipment)
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Cost estimate of Oil & gas facilities

« Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation
— Temporary construction facilities
— Engineering & Project Management
— Miscellaneous



Cost estimate of Oll & gas faclilities

Piping supply + install
o Qty: ratio (eqt weight), typ. 40%

uoJseg INIBH —€T0Z @



Cost estimate of Oll & gas faclilities

Piping supply + install
 Qty: ratio f (eqt number)
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Cost estimate of Oil & gas facilities

Piping supply + install

 Qty: ratio f (eqt number)
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Item qty

Equipment 10
Isometric / eqt 6
average length (m)/iso 10
average line diameter (inch) 12
material of construction CS
total length (m) 600
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Cost estimate of Oil & gas facilities

Piping supply + install
 Qty: ratio f (eqt number)
Remark: Unit vs Interconnection

Lefa Ll T T T TBENI—E R = == FHE TSy VI ltem qty
H@: i [E % L= 1 ﬁ:"”mjik=iﬂ‘“— '3, Equipment 10
§ T C= s Ff i | 1= ! _ Isometric / eqt 6
3 g B i) — § 0 : =—_t @DP average length (m) / iso 10
o=l | = ._ﬁ_@gﬂgﬁ - %: e |l average line diameter (inch) 12
e 1T 1P = | :IE. = | o le i material of construction CS
| | E i | = | total length (m) 600
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Cost estimate of Oll & gas faclilities

Piping supply + install
o Qty: ratio (eqt number, eqgt weight)
MTO
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Cost estimate of Oil & gas facilities

Process design

STREAM MNJUMBER 1 a a3 4 =] 2] 7 a
PRESSURE (MPa-abal .78 852 Z51] 7508 B52|  PoPe| 495|745
TEMPERATLRE P'ch 2725 26.4 138 8.8 26.4 2.8 195 49.8
P F DS [TOTAL FLOWAATE IMg/hl | J36RE1G | 346204 | A45034 | 396204 | GOP4BE | GHR400 | J36RBIE | ESR48E
PHASE el L gaa [ e ok ET Etr
FLOWRATE {5 H MOTE 41 | 2837aad 51753 =A1758 SRLPER 18R 3SA8 LEANSER | 2a8738d Le@Is@R
BCTUAL FLOWRATE torhy ZB4GT S262 2H1EB Z281E 18525 4293 [:Fal) 4125
YELOCITY imeel 5.4 a4 7.0 5.7 a7 7.3 im2 51
H &M ba I ance VISCOETTY (P BE35|  O£13+|  A.0201| @5Z1P|  B.Pi34| @828 |  EB28|  DF2E
DENSITY Kg/m?*) 87.5 5.6 122.8 1e8.7 ES.B 16E.7 1H0.2 168.2
HOLES L AR WETGHT 1E52 1852 1E52 1B 52 1E.52 1552 16.52 1852
COMPOSITION & mel.l
HETHME T 97.49378 | 97.49378 | 9749378 | 3749378 | 9749378 | 97 49370 | 97,4978 | 574778
ETHAKE (e 84i80| BEED| @A89| G£6R| OSAA|  DMAR]  BARd)  AAE
B
B.B2E
3.2383
3 22 o A B.8517
Ba.938
T T B410
B 28 o+ A 3.285E
M- e o
& % m B.80827
5 o v V"\
s 24° | P
CF E' I éi ; 16" I
S INTER. DESIGN|DESIGN
g _E DESIGNATION Q E DIAM. | HEIGHT | TEMP. | PRESS. MATERIALS
Sz R T c ID. [TLtoTL. +corr. allow. (mm)
g o w g Y T.
E-101 E-201 mm mm °C bar g.
(AIR COOLER) IR COOLER) Debutanizer 1 T 4800 14125 98 24 KCS +6 (A)
Deethanizer 1 T 2200 2520 89 245 KCS +6 (B)
Absorber 1 1600 28400 94 14.7 KCS +6 (C)
LPG Amine Absorber 1 2300 17000 80/-29| 325 KCS +6 (D)
Fuel Gas Amine
Absorber 1 1200 14900 85 10.2 KCS +6 (E)
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Cost estimate of Oil & gas facilities

Process design

PFDs
H&M balance

P&IDs

S INTER. DESIGN | DESIGN
DESIGNATION Q E DIAM. [ HEIGHT | TEMP. | PRESS.
T C I.D. [T.L.toT.L.
Y T.
mm mm
Debutanizer 1 T 4800 14125
Deethanizer 1 T 2200 2520
Absorber 1 1600 28400
LPG Amine Absorber 1 2300 17000
Fuel Gas Amine
Absorber 1 1200 14800

Equipment list
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Cost estimate of Oil & gas faclilities

BARON

For more information on Engineering, look up in:

THE OIL & GAS
ENGINEERING GUIDE

Hervé Baron

Editions TECHNIP

A unigue synthesis for the busy Project professional
200 pages, 250 illustrations
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Cost estimate of Oll & gas faclilities

Piping supply + install
« Qty: MTO



Cost estimate of Oil & gas facilities

Piping supply + install
e Qty: MTO
» [tem count: P&IDs
» Lengths: Piping Layout



Cost estimate of Oil & gas facilities

Piping supply + install
e Qty: MTO
» Item count: P&IDs
» Lengths: Piping Layout
» Both Process & Utility lines
» Both Above Ground & Underground lines, Fire water



Cost estimate of Oil & gas facilities

Piping supply + install
e Qty: MTO
» Item count: P&IDs
» Lengths: Piping Layout
» Both Process & Utility lines

» Both Above Ground & Underground lines, Fire water
Allowances addetbr:

uoJeg 9nIBH - €102 @
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Cost estimate of Oil & gas facilities

Piping supply + install

o Qty:

MTO
» Item count: P&IDs
» Lengths: Piping Layout
» Both Process & Utility lines
» Both Above Ground & Underground lines
Allowances added for:

= what is not taken-off, e.g., small diameter and design

development (P&ID completion) to obtagmantities
to erect



Cost estimate of Oil & gas facilities

Piping supply + install
e Qty: MTO
» Item count: P&IDs
» Lengths: Piping Layout
» Both Process & Utility lines
» Both Above Ground & Underground lines

Allowances added for:

= what is not taken-off, e.g., small diameter and design
development (P&ID completion) to obtagmantities

to erect | Discipline Category %
Piping All piping except valves 10 ®
Manual valves 5 IE
Motorised valves 0 3



Cost estimate of Oil & gas facilities

BARON

Piping supply + install
e Qty: MTO
» Item count: P&IDs
» Lengths: Piping Layout
» Both Process & Utility lines
» Both Above Ground & Underground lines
Allowances added for:

= what is not taken-off, e.g., small diameter and design
development (P&ID completion) to obtagmantities

to erect | Discipline Category %
Piping All piping except valves 10 ®
Manual valves 5 IE
Motorised valves 0 g

» cut and losses to obtaguantitiesto be supplied



HERVE _ _ -
Cost estimate of Ol & ¢

Piping supply + install !
e Qty: ratio (eqt number, eqt weight)
MTO
e Rate Supply
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Cost estimate of Oll & gas faclilities

300
280
260
240 |
220
200 -
180 -
160 -
140 -
120 -
100 |

80

Plplng SUpp|y + Install sE5888888esex
Carbon St el e——=Stainless

* Qty: ratio (egt number, eqt weight)--: e
MTO
e Rate Supply $ /kg, typ. USD 3 /kg for CS
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Cost estimate of Oil & gas faclilities

Piping supply + install

e Qty: ratio (eqt number, eqt weight)
MTO
e Rate Supply $ /kg, typ. USD 3 /kg for CS

Install

uoJeq 9AIRH - €T0Z @



Cost estimate of Oll & gas faclilities

Piping supply + install

e Qty: ratio (eqt number, eqt weight)
MTO
e Rate Supply $ /kg, typ. USD 3 /kg for CS
Install std mhrs/ton, typ. 200-250 in unit,

100 on mterconnectlng pipe-racks,
applied to the total piping Welghtg
Including fittings & valves. g

W
Q



Cost estimate of Oll & gas faclilities

Electrical supply + install
 Price ratio % Main equipment, typ. 15-20%
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Cost estimate of Oll & gas faclilities

Electrical supply + install
 Price ratio % Main equipment, typ. 15-20%

e Quantities:

o Rate (supply+install):
generation)

Consumers list

USD 50k / consumer (w/o
USD 520 / installed kW

uoJseg INIBH —€T0Z @



Cost estimate of Oil & gas facilities

MV SWITCHGEAR MS-001A/B/C (V=10kV) KW =A /D CONSUMED LOAD
o| «| ABSORBED|  TRANSF. LOAD EFFICIENCY | POWER
Equipment No. Description = £lg LOAD RATING FACTOR ATLORD FRGTOR: Continuous (E) Intermittent (F)
) Z|8|5 P A B =A/B*100| FACTORC AT LOAD

s|2|E| 2|2 GA) (8) (c) (D) FACTOR C

Slals| 2|3

Slu|=z|x|a

KVA - kW kVA % In decimal cos fi kW kvar kW kvar
[TML-001A AIR COOLER TRANSFORMER 001A X c 726 1000 73 0,82 625 298 35 26
TML-001B AIR COOLER TRANSFORMER 0018 X s 1000
TML-002A AIR COOLER TRANSFORMER 002A X C 675 1000 67 0.81 600 287
TML-002B AIR COOLER TRANSFORMER 0028 X s 1000
[TML-007A PROD. POWER UNIT TRANSF. 007A X c 809 1000 81 0,83 529 357 225 173
[TML-007B PROD. POWER UNIT TRANSF. 007B X S 1000
[TML-008A POWR. PLANT UNIT TRANSF. 008A X Cc 703 630 112 0.80 596 345 17 12
[TML-008B POWR. PLANT UNIT TRANSF. 008B X S 630
Feeder for external P/L load X C 70 1,00 0.80 70 53
[TML-010A Supply to Fire building X C 230 400,00 0,58 1,00 0,90 230,00 111,39
TML-010B Supply to F 400,00 0.58 1,00 0,90
C I . G-004A T G-0048
1000 kVA 1000 KVA
onsumers list Single Line Diagra
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HERVE . . Cpel
BARON Cost estimate of Oil & gas facilities

MV SWITCHGEAR MS-001A/B/C (V=10kV) W =AID CONSUMED LOAD
ol | ABSORBED| TRANSF. LOAD EFFICIENCY | POWER
Equipment No. Description = £lg LOAD RATING FACTOR ATLORD FRGTOR: Continuous (E) Intermittent (F)
quip - 4 HEHEE =A/B*100 | FACTORC | ATLOAD

s|2|E| 2|2 GA) (8) (c) (D) FACTOR C

EMHEEE

Slu|=z|x|a

KVA - kW kVA % In decimal cos fi kW kvar kW kvar
[TML-001A AIR COOLER TRANSFORMER 001A X (o3 726 1000 73 0.82 625 298 35 26
TML-001B AIR COOLER TRANSFORMER 001B X s 1000
TML-002A AIR COOLER TRANSFORMER 002A X C 675 1000 67 0.81 600 287
TML-002B AIR COOLER TRANSFORMER 002B X s 1000
TML-007A PROD. POWER UNIT TRANSF. 007A X (& 809 1000 81 0.83 529 357 225 173
TML-007B PROD. POWER UNIT TRANSF. 0078 X s 1000
TML-008A POWR. PLANT UNIT TRANSF. 008A X c 703 630 112 0.80 596 345 17 12
TML-008B POWR. PLANT UNIT TRANSF. 008B X s 630
Feeder for external P/L load X C 70 1,00 0.80 70 53
[TML-010A Supply to Fire building X C 230 400,00 0,58 1,00 0,90 230,00 111,39
TML-010B Supply to F 400,00 0.58 1,00 0,90
C I . G-004A T T G-0048
1000 kVA 1000 kVA
onsumers list Single Line Diagra

|
i
i
! H 1
i ; H
A - Py P B H H
=1 8% SLOPE i oo | i oo
i PUS-PPU-001}(20) !
T P S PP . ~ PUSPRUOORR0) 4o
— P! | PC-009 i
PIPGRS W i : 1 i
1
1 h i !
i ! i
_+ ! | I e
¥ h i !
u mw soriz- moo/\ 2064-35 aus e vs-o1c b i sooz0v| oM o fmin :
1
T | CABLES TREMCH B I % i 1 i
= 3 1 | |
1 [ 1
=] ! 1 ! i
| = - — i ! i
| efll s Plot PI ! '
| G & ; o an o o _-. R I N A
ol 1 SPARE SPARE
| mvcomus]  Mvcotss MVC-0168 MVC-0208 MVC-0218 LMvC-0108 Lvcoio | | veon
G2 | SESEIE g o g i e ! . o f
@ [ae1aE] | 1 1 1 1 1 | ! I
| I | | I 1 1 1 I 1 I
i EEY S S S S L :
= | 1 1 1 1 1
i 5
1 4 I 1 1 1
i L 1 1 1 ! !
. 4 1 1 1
@I | B 1 1 [
& . 4 L
il wml Fml SNy le®A | (el Bwml oy —moooo T————
| 1
1
1
1
| |
o S S S S [ U I
F— @ | PUS-PPU-001 (20) 1 |_PUS-PP—OO1 21) _l
SERVICE BUILDING POWER PLANT BUIL
A 1 Gadied NI
68 y y TML-008A
| _ _ Qs @ e =R 1
_ B — 3 1904KV g Dyn 11 Byn 1t
LVC-007A, 4 LVC-0078 !
- —_—— - ———— i e e A _———— -
\ | PC-007
(S
w4
i
| | I he 06 PC-007N 4001230 V. 50 Hz 1600 A 30 KA , PC-008N 4001230 v 50 Hz. 1600A | 25 KA PC-008E
1
|

< 240.060

l:_._/

|
T
p——

=1 B SLOPE
.o




Cost estimate of Oil & gas facilities

Instrumentation & Control system supply + install
 Price ratio % Main equipment, range: 40-120%
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Cost estimate of Oil & gas facilities

Instrumentation & Control system supply + install
* Price ratio % Main equipment, range: 40-120%
e Qties
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Cost estimate of Oil & gas facilities

Instrumentation & Control system supply + install
* Price ratio % Main equipment, range: 40-120%
o Qties nb equiv. loops (CV, 0.5 ON/OFF, Analyser)
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Cost estimate of Oil & gas facilities

Instrumentation & Control system supply + install
* Price ratio % Main equipment, range: 40-120%
o Qties nb equiv. loops (CV, 0.5 ON/OFF, Analyser)
e Rate

uoieg dMIBH - €T0T



Cost estimate of Oil & gas facilities

Instrumentation & Control system supply + install
* Price ratio % Main equipment, range: 40-120%

o Qties nb equiv. loops (CV, 0.5 ON/OFF, Analyser)

* Rate supply: $ /equivalent control loops, typ. 90k§

Install: hrs / equivalent control loops, typ. 7&0



Cost estimate of Oil & gas facilities

Instrumentation & Control system supply + install
* Price ratio % Main equipment, range: 40-120%
e Qties Instrument list
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Cost estimate of Oil & gas facilities

Instrumentation & Control system supply + install
* Price ratio % Main equipment, range: 40-120%
e Qties Instrument list
e Rate Supply+install: $ / I/O, typ. 1000

uoJeq 9AIRH - €T0Z @
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BARON

Cost estimate of Oil & gas facilities

Civil Works

* Price Ratio

% Main equipment cost, typ. 15-20%
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ON Cost estimate of Oil & gas faclilities

Civil Works
* Price Ratio % Main equipment cost, typ. 15-20%

* Qty
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Cost estimate of Oil & gas faclilities

Civil Works
* Price Ratio % Main equipment cost, typ. 15-20%
o Qty Dimensions/Weight of equipment &

structure => size of foundations (m3)
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Cost estimate of Oil & gas faclilities

Civil Works
* Price Ratio % Main equipment cost, typ. 15-20%
o Qty Dimensions/Weight of equipment &

structure => size of foundations (m3)
e Rate
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Cost estimate of Oil & gas faclilities

Civil Works
* Price Ratio % Main equipment cost, typ. 15-20%
o Qty Dimensions/Weight of equipment &

structure => size of foundations (m3)
e Rate all-in (materials & labour) rate $/m3, typ. 1000

uoJeq 9AIRH - €T0Z @



Cost estimate of Oil & gas facilities

[y Grout Anchor bolts
“ h 4
A

: mwm-R'f . - R -
40

V| S
Rock
m

K s
L_aJ L -r g .
fF ll, Lean Concrete t
A ot R

Footing

P

|
I Pedestal
|
|

L2

FOUNDATION PLAN

Civil Works

* Price Ratio
* Qty

SECTION

% Main equipment cost, typ. 15-20%
MTQO: excavation, formwork, rebar, etc.

Section
TOTAL CONCRETE exca_vatigns by Backfill Steel Reinfarcement Anchor Non-shrink leen Foundation Surface
Steel Pipe Racks machine in earth Bolts Grout Concrete concrete | treatment of
Foundations VOLUME Down to 2 m : Rebars for Rebars for SPERIILIE || 2L e S 0 [
From Excavation .
by dimens. depth footings pedestals
(m’) (m*) (m*) (kg ) (kg) (kg ) (m?) (m?) (m®) (m?)
105-PR-03 130 445 296 9 504 1078 818 11 225 130 445
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Cost estimate of Oil & gas facilities

FOUNDATION PLAN

Civil Works

* Price Ratio

« Qty
e Rate

) TI'AW;JR'_RI

i Rock

Grout Anchor bolts
“ h 4
I
1 1

ICm

e _ A
| |
I Pedestal |
| Footing I
| .\ |
Lﬂb 1_4_01 ]

X
fF ll, iLean Concrete

SECTION

ml

T

B A7

MRS,

% Main equipment cost, typ. 15-20%
MTQO: excavation, formwork, rebar, etc.

Mhrs/operation + labour cost

Section

TOTAL CONCRETE exca_vatigns by Backfill Steel Reinfarcement Anchor Non-shrink leen Foundation Surface
Steel Pipe Racks machine in earth Bolts Grout Concrete concrete | treatment of
Foundations VOLUME Downto 2 m ‘ Rebars for Rebars for | 433/ unit | 25 mm thick " foundation
From Excavation .
by dimens. depth footings pedestals
(m’) (m*) (m*) (kg) (kg) (kg) (m?) (m?) (m®) (m?)
105-PR-03 130 445 296 9 504 1078 818 11 225 130 445




Cost estimate of Oil & gas facilities

HERVE
BARON

Steel structures

Main equipment cost, typ. 10-30%

* Price Ratio

%

© 2013 - Hervé Baron



Cost estimate of Oil & gas facilities

HERVE
BARON

Steel structures

Main equipment cost, typ. 10-30%

* Price Ratio

%

Qty Ratio

© 2013 - Hervé Baron



Cost estimate of Oil & gas facilities

HERVE
BARON

Steel structures

Main equipment cost, typ. 10-30%

pipe-racks: 90% of piping weight

* Price Ratio

%

© 2013 - Hervé Baron

platforms: 10% of equipment weight

Qty Ratio



Cost estimate of Oil & gas facilities

HERVE
BARON

Steel structures

Main equipment cost, typ. 10-30%

pipe-racks: 90% of piping weight

* Price Ratio

%

© 2013 - Hervé Baron

platforms: 10% of equipment weight

Qty Ratio
e Rate



Cost €oniRSEBAtEIl & gas facilities

HERVE
BARON

Steel structures

Main equipment cost, typ. 10-30%

pipe-racks: 90% of piping weight

* Price Ratio

%

© 2013 - Hervé Baron

platforms: 10% of equipment weight

Supply USD 2/kg
Erection 20 std manhours/t

Qty Ratio
e Rate



Cost estimate of Oil & gas facilities

« Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation



Cost estimate of Oil & gas faclilities

e Painting, Insulation
 Price ratio % eqt, piping, str cost, typ. 5% each
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Cost estimate of Oil & gas faclilities

e Painting, Insulation
 Price ratio % eqt, piping, str cost, typ. 5% each
e Qty MTO
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Cost estimate of Oil & gas facilities

e Painting, Insulation

 Price ratio % eqt, piping, str cost, typ. 5% each
e Qty MTO
« Rate supply + install h / m2

typ. 0,5 for painting 1,5 for (hot) insul.
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Cost estimate of Oil & gas facilities

« Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation
— Temporary construction facilities
— Engineering & Project Management
— Miscellaneous



Cost estimate of Oil & gas facilities

N ||||muw "l"ll

 Temporary Construction facilities
« Ratio % total cost, typ. 5% for new site
* Detailed
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Cost estimate of Oil & gas facilities

« Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation
— Temporary construction facilities
— Engineering & Project Management
— Miscellaneous



Cost estimate of Oll & gas faclilities

e Engineering & Project Management = all Projectvs&s
 Price ratio % total cost, typ. 15%

9H-€10C @
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Cost estimate of Oll & gas faclilities

 Engineering & Project Management = all Project

services
e Price ratio % total cost, typ. 15%
e Qty ratio
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Cost estimate of Oll & gas faclilities

 Engineering & Project Management = all Project

services
e Price ratio % total cost, typ. 15% .

I

e Qty ratio hrs / eqt item, typ. 1800 for Refininfg,
2500 for gas, 4000 for LNG

€10C @



Cost estimate of Oll & gas faclilities

 Engineering & Project Management = all Project

services
e Price ratio % total cost, typ. 15%

* Qty
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Cost estimate of Oll & gas faclilities

 Engineering & Project Management = all Project

services
* Price ratio % total cost, typ. 15%
e Qty home office: tasks list + std manhourséi‘
field supervision: ratio to labour, typ. 1;7

H-€T0C @



Cost estimate of Oil & gas facilities

e Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation
— Temporary construction facilities
— Engineering & Project Management
— Miscellaneous
— Contractor’s cost
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Cost estimate of Oll & gas facilities

* Miscellaneous
o Earthworks: always specific
» Special foundations
o Infrastructures: roads, buildings
e Spare parts, typ. 5% main equipment cost
 First fill (catalyst, lubes, chemicals)



Cost estimate of Oil & gas facilities

e Analytical
— Main equipment supply + install
— Piping supply + install
— Electrical supply + install
— Instrumentation & Control system supply + install
— Civil Works
— Steel structures
— Painting, Insulation
— Temporary construction facilities
— Engineering & Project Management
— Miscellaneous
— Contractor’s cost
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Cost estimate of Oll & gas faclilities

o Contractor’'s cost
— profit,
— risks,
— sales cost,



Cost estimate of Oil & gas facilities

e Contractor’s cost
— profit, typ. 7%
— risks,
— sales cost,
typ. 10-15%



Cost estimate of Oll & gas faclilities

— Main equipment supply + install
— Piping supply + install
— Electrical supply + install

— Instrumentation & Control system
supply + install

— Civil Works

— Steel structures

— Painting, Insulation

— Temporary construction facilities

— Engineering & Project Management
— Miscellaneous: catalysts etc.

— Contractor’s cost

Typical breakdown of overall facility cost
Project Services
Equipment & materials supply

Construction
Contractor'sn profit, risks, sales cost etc.
TOTAL

uoieg IMSH —€T0Z @




Cost estimate of Oll & gas faclilities

Main features:

e Different level of Cost estimate accuracy
— Feasibllity study +/-30% accuracy
— Final Investment Decision (FID) +/- 10%

Which of the methods we have seen would you use for
each case?



Cost estimate of Oil & gas facilities

Main concepts:

e Different level of Cost estimate accuracy

e Factored / Detalled

e Qty estimate: allowances for design development

e Rates:
— In-house historical data — similar Plant
— Cost estimate: Contingencies for cost escalation

— Inquiries + provisions for cost adders (supplies),
additional works/re-works (construction)

e Direct costs / Indirect costs



Cost estimate of Oil & gas facilities

Historical evolution:

+ Increased instrumentation & control costs

- Engineering low cost centers

- Low cost sourcing — 20% cheaper

- Increase in productivity (3D model)

+ Additional requirements: safety, environment



Cost estimate of Oll & gas faclilities

You enjoyed this presentation?
Share my experience on other topics:
» Engineering
» Contract Management
» Project Control

Attend my classroom training
List and schedule of coming sessions at:

http://www.toblog.fr/en/baron.html

blog
Coming Engineering Management Training session Editions
Published Thursday 14/03/2013 Powered by TECHNIP
| would like to invite you to share my 20 years Engineering "
experience with EPC contractors including Technip and Saipem: Egm %n his

professionnal carreer with
an internafional oil
company. Starting out
with an interest in the
Operation of Ol & Gas
Facilities, his technical

Attend the next session of my highly INTERACTIVE Engineering
M Management Training.

il Dates: May 14th-16th, 2013

WVenue: Rueil Malmaison (green and historical city outside Paris), n' curiosity  about  their
France design saw him move to engineering

contractors to become expert in this area

9H-€10C @
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