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This matrix is a general guideline that is not industry-specific and is based on AACE Recommended Practice (RP) No. 17R-97: "Cost Estimate Classification System" and
18R-97 "Cost Estimate Classification System — as Applied in Engineering, Procurement, and Construction for the Process Industries". Note that this matrix is based on the

referenced AACE RPs but reflects Entity approach to Estimate Classification.

Class'-> Class 5 Class 4 Class 3 Class 2 Class 1

Expected Accuracy Range® L: -20% to -50% L: -15% to -30% L: -10% to -20% L: -5% to -15% L: -3% to -10%
H: +30% to +100% H: +20% to +50% H: +10% to +30% H: +5% to +20% H: +3% to +15%
Estimate Description Indicative / Conceptual Feasibility / Order of Magnitude Preliminary Engineer's Definitive
Project screening and viability, market studies, |Conceptual and feasibility studies, order of Preliminary budget and control, studies and

Typical Use evaluation of alternate schemes magnitude funding requests Project execution budget and control Check estimate
Typical Engineering % Complete® 0% to 2% 1% to 15% 10% to 40% 30% to 70% 50% to 100%
Lewel of Project Definition (Refer to Attachment 2 - Representative List of Project Definition Deliverables)

Detailed material take-offs are made for all
major commodities from engineering design
drawings and specifications. For those areas of
the project not fully defined, an assumed level

Estimate is categorized into major

. ) . equipment/components and key quantities
Using the actual cost of a previous, similar uip P ¥ 4q

- - oo Based on owerall factors by plant capacity, some quantities may be estimated or . ) - . -
project as a basis for estimating the cost of the S Y P pacity ( quan Y - of detail takeoff (forced detail) may be Similar to Class 2 except detailed material take
) . A facility size (length, area, wolume), factored). Detailed bulk material take-offs are - ) ) -
Typical Estimating Methodology / current project. Use of percentage factors and . . - . deweloped to use as line items in the estimate | offs are made for all or nearly all commodities
: cost/capacity graphs, ratio methods, and generally limited to critical bulks based on . - ; . B - 1 ;
Approach expert judgment. . f - o . . . instead of relying on factoring methods. Firm from engineering design drawings and
comparison with similar work completed by | scope definition. Preliminary project execution A : A A . ;
. ) project execution approach available. Detailed specifications.
Entity. approach available to address self-perform

definition of indirects including non-manual
staffing, construction equipment, freight,
insurance, etc. Time-related elements based
on firm schedule.

versus subcontract scope. Time-related
elements based on preliminary schedule.

Incorporates detailed assessment of
engineering design, site productivity, labor
Incorporates broad assessments of engineering] wage rate, escalation, fee and other factors

: . = e A A Similar to Class 2 except that the majority of
design, site productivity, labor wage rate, which influence the job costs. Installation hours P jorty

major equipment/components and commodities

. . . . escalation, fee and other factors which based on performance assessments by trade, .
. . L Estimated costs typically based on historical | . . L ) . . ) unit costs are based on formal or budget
Estimated costs typically based on historical . . ) . influence the job costs. Majority of unit costs skill levels and estimated construction . )
. . . . . . . information (that may be adjusted using . : . . . | quotes. Committed or equivalent purchase
Typical Basis of Unit Costs information (that may be adjusted using _—- are based on historical (that may be adjusted equipment usage. Majority of major }
L indices), factored from other costs, etc. Labor - ; . orders may also be executed for equipment,
indices), factored from other costs, etc. ) . . using indices) but there may be areas where | components/commodity unit costs are based ; L
may also be adjusted to site conditions. . ) . bulk materials, subcontracts and specialized
informal or budget quotes are available (e.g. on informal or budget quotes (market/current )
- packages. Craft wage rates known and project
budget quotes for package bulks such as pricing) but there may be areas where are . -
. - . assignment conditions approved.
Integrated Control System, etc.) formal quotes are available (typically available
for major equipment >$2M and most package
bulks).
Typical Contingency Level >30% >25% 15% to 25% 5% to 15% 5% to 10%

Notes:

1. Five cost estimate classes are established based on level of project definition with Class 5 having the lowest lewvel, and Class 1 having the highest level of definition.

2. Expected Accuracy Range: The state of process technology and availability of applicable reference cost data affect the range markedly. The +/- value represents typical percentage variation of actual costs from the cost estimate after
the application of contingency (typically at a 50% level of confidence) for given scope.

3. Typical Engineering % Complete: Refers to the general percent of engineering and design complete. Note that in most cases this percentage will be a subjective assessment of percent complete since actual measurement may not be available.

4. The stated contingency ranges are “typical” ranges and are provided as guidelines. The typical contingency levels shown only address estimate
uncertainty and EXCLUDE contingency attributed to schedule uncertainty and risk events that must be evaluated and added to these typical ranges. There are many factors that can affect the amount of contingency recommended by Estimating
on a particular estimate including level of familiarity in the project technology, completeness of engineering definition, quality of reference cost data, time to prepare the estimate, etc. The final contingency value included in an estimate (that may be

outside the typical ranges) is determined by management based on business drivers that can include alignment with strategic business plans, tolerance for risk, etc.
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This matrix is a general guideline and should not be viewed as a definitive list of all deliverables that must be in place before establishing the class level of a particular estimate.
The deliverables list is generic and each item may or may not be applicable to the project being estimated.

Class-> Class 5 Class 4 Class 3 Class 2 Class 1
Level of Project Definition Geograp_hllc location / Cpuntry - Beglonal As for Class 5 plus: As for Class 4 plus: As for Class 3 plus: As for Class 2 plus:
specific / General Site Conditions
Gross dimensions Layout / reference project plot plan (with | Actual project location, preliminary plot

Site assessment complete, site
assumed major utilities interface points plan/plant layout (typically Issued For investigation / geotech report complete

location), assumed subsurface conditions Approval (IFA) for overall plot plan), with substantial understanding of

preliminary site assessment, preliminary foundation requirements/design.

understanding of sub-surface condition
(for local foundation requirements).

Completed or nearly completed design

Preliminary Block Flow Diagrams, Process Flow/Block Diagrams
process description/expected plant

capacity/configuration (including Outside
Battery Limits (OSBL))

Preliminary P&IDs (typically IFA for Process and Utilities P&IDs typically
process and Issued For Review (IFR) for

utilities), preliminary PFDs on material

Process P&IDs typically Issued For
Issued For Hazard Study Review (IFH). | Construction (IFC) and Auxiliaries/Utilities
(For Power projects with substantial

typically Issued For Design (IFD)/IFC.
handling and major systems, preliminary historical / reference basis, redline HAZOP completed and action items
definition of utility requirements. markup of P&IDs for steam, condensate, closed.

feedwater, fuel gas and circulating water

systems may be used.) HAZOP
significantly defined.

Gross dimensions

Battery limit scope, general
description/sizing of facilities, draft scope
of work description (including design
basis, facility services, major
interconnections, etc), scope comparison

Preliminary design of major structures | Large bore modeled and routed for critical
and facilities, design documents for

civillearthwork (e.g. track alignments,
surveys, etc), preliminary piping models,
preliminary single line diagram / power

Typically 50% of model reviews
systems . completed, 90% reviews status.

data distribution design, preliminary water
balance.
Preliminary equipment list (may have Specifications preliminary/complete for | Specifications complete for most major
sizing, material/performance major equipment and key bulk materials. equipment and key bulk materials.

specifications, weights, etc).

Scope description including preliminary
definition of vendor scope and overall
scope related qualifications and

assumptions.
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Project Name: Sample Project
Estimate Class: 4
Base Estimate] SAR 2,800.0
Contingency % 15%
Total Estimate| SAR 3,220.0 w/Contingency

Block # Description Value Accuracy Range Accuracy Range Weighted Weighted
BASE ESTIMATE SAR million % Total$ Low End High End Low End High End
01 Facility-11SBL SAR 966.0 30% 5 -10% 18% -3.0% 5.4%
02 Facility -2 ISBL SAR 968610 D -10% 18% -3.0% 5.4%
03 Common OSBL (greenfield) SAR 3% -10% 50% -1.3% 6.5%
04 Tie-in Existing Fac's / Bldgs / Utils (brownfield); SAR 6% -10% 50% -0.6% 3.0%
05 Tank (1ea new) - include beyond 5m 0% 0% 0.0% 0.0%
06 Tank Modifications (2ea modify) SAR ; 4% -10% 35% -0.4% 1.4%
07 Modify Existing Facilities SAR  32.2 1% -15% 40% -0.2% 0.4%
08 Facility -3 ISBL 0% 0% 0.0% 0.0%
09 Site Preparation; Constrion Facilities, Laydowni SAR 386.4 12% -10% 50% -1.2% 6.0%
10 Perimeter Wall / Faciities SAR 128.8 4% -10% 50% -0.4% 2.0%
Base Total Base Project Costs SAR 3,220.0 1.00 -10% 30% -10.1% 30.1%
Instructions:

1. Add/Delete rows and/or adjust Descriptions to align with current project.
2. Enter datain yellow cells. All other cells are calculated.
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September 2016
Class of Estimate
Level of Project Quantification  Basis of Unit
Cost Category Definition Method Costs
Cost_ Weight Within Estimate

Category (weighting ==>) 50% 25% 25% (H, M, L) Comments Calculated Score
Directs

Civil/Structural/Architectural 2 2 3 M

Piping 3 3 3 H

Electrical/Instrumentation 4 4 4 L

Process Equipment 2 1 2 H
Distribs

Temp Facilities/Constr Services 3 3 4

Construction Equipment/Small Tools 4 4 4

Field Non-Manual 2 2 3

Startup Manual & Non-Manual S 8 3

Camp 3 3 3

Other 4 4 4
Professional Services

Labor 2 2 2 L

Non-Labor 2 2 2 L
Other

Taxes 3 5 3 L

Insurances 3 3 3 L

Freight 3 2 3 L

Other 4 4 4 L

Escalation e B 2 M

Overall Estimate Classification: _<== Weighted Calculated Score (can be over-ridden by Project Estimator)

Notes:

1) Fill each of the relevant cells under "Class of Estimate" with a designation of 1 through 5 that best describes that element.
2) Enter "High", "Medium", or "Low" under the "Weight Within Estimate” column.
3) Assign Overall Estimate Classification.
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