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About the Speaker

Roland Horat, Managing Director of Supertech Project
Management (Australia) Pty Ltd. an international project
management consulting company.

Roland is a specialist in Earned Value (EVPM) Based
Project Management and Control systems.

Roland’s company has developed the EVENGINE range of
earned value based project control and reporting
software in compliance with international and industry
best practice. The software is featured at this Expo.
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Case Studies:

To illustrate the process, we draw on Supertech’s participation in the development and
maintenance of a number of industry projects such as:

Jindal Steel and Power’s (JSPL)
12.5 MTA Steel Plant Project
Control System.
http://www.jindalsteelpower.com/
facilities/domestic/orissa/angul.aspx
We consider this to be a Large
Industrial Project (Mega Project).

Commercial High Rise
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Case Study To Illustrate Coding Practice — JSPL Phase 1 (1.5 MTA) the work is divide into
controllable and trackable work packs:

Nine (9) Technology Based Work Packs: Eight (8) Supporting Infrastructure Work Packs:

1. CGP - Coal to Gasification Plant 1. PWR-HY Pf)we.r .
. . 2. GDS - Gas Distribution System
2. LDP - Lime & Dolomite Plant ] .
. 3. RMHS - Raw Material Handling System
3. DRI - Direct Reduced Iron Plant L
4. OXP - Oxveen. Nitrogen Plant 4. CTU - Central Utilities (Water Supply)
) ygen, Ntrog 5. CCYV - Central Civil (Earthworks, Roads &
5. PB - Process Boilers Drainage)
6. CAW - Coal Washery - .
7. SMS - Steel Melt Sho 6. HSE - Housing
) P 7. FGS - Liquid Fuel & Gas Storage
8. SLC - Slab Caster 8. CMA — C d Air Plant
9. PML - Plate Mill ' — Lompressed Alr Hlan

How does this translate into a workable control system — the Software used?
* The Work Packs are represented in the Control System as Projects.

* Projects are collectively represented in the Master Schedule to L3 using Microsoft Project 2007,
with Units of Work and Material (Commodity) Usage held within the EVENGINE Project Control
Software

* Projects are represented to LS in Detailed Stand Alone Schedules using Primavera P6 Version 7
with assigned activity selected Labour & Non-Labour resources for daily weekly scheduling
purposes.
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Case Study - Master and Detailed Schedule Level Purpose

Task Name |20 |zo13 |
[~] T Half1,2012 | alf 1
NIDIJI [ JIJI~‘*ISI0—INIDIJI"IJ

COAL MINE AND FACILITIES
RAIL iNFRASTRUCTURE
RAW MATERIAL S HANDLING

The Master schedule forms the basis of the Report Period Control
And Tracking System For Units of Cost, Labour & Commodity
Usage to WBS Level 3. Where:

WATER SUPPLY, TREATMENT & DISTRIBUTION
POWER TRANSMISSION & RETICULATION
COAL WASHERY

PROCESS BOILER PLANT

wlaleilaiwiaininle

EN PLANT
= CAF - COMPRESSED AIR FACILITY

* L1 = Project/Facility

* L2 = Engineering, Procurement, Fabrication and Sub-facility
Construction

* L3 =Trade Based Construction — Excavation, Concrete,
Structural Steel, Mechanical, Piping, Electrical &
Instrumentation, Pre-Commissioning & Commissioning Control
Units

="Construction
+ Building & Equipment Foundation Works
e nent Foundation Yior
Units 1,28 3 i i & Dryers)
Units 1,2 & 3 instailation - Piping
Units 1,283 -

Units 4.5, 6 & 7 installation

Cooling Tower

+

®

Units 1,2,3 Complete Ready for Commissioning
Units 4,5,6 & 7 Complete Ready for Commissioning
+ Services Available for Dry & Wet Commissioning
"+ Commissioning
~ LIGHT DIESEL OIL AND PROPANE TANKS
< LIME & DOLOMITE PLANT
+ DRI PLANT
+"STEEL MELT SHOP
+SLAB CASTER

OXYGEN PLANT

T D t ol St l S l f CONTROL MILESTONES 6 days * & hours 64 08-Nov-10A  01-Aug-11
he Detailed Stand Alone Schedule forms A370 Consiructon Star camsesnaws o 0 0% oowowioa 3 consiructin sur
AB580 HIT Tranformers Award 6 days * 8 hours 3 0 0% | 16-May-11* & HIT Tranformers Award
t . f t D T D D t 'l A9210 Outstanding Civil Engineering Deliverabl 6 days * 8 hours 0 [} 0% | 05-Juk11* # Outstanding Civil Engineering Deliverables (Mecon)
he basis of the Da y 10 Day betal ed hse0 GAS 1 - Compressors Award saaysvshows 0 o 0% otAwin # CaS 1-Compressors Avar
ENGINEERING 6 days * 8 hours. 90 20 0% 05-Juk-11 18-Oct-11 -
Activity Control System. Where: ConsRuCTION T L D e e
M ° CONSTRUCTION 531 531 0% 08-Nov-10  06-Dec-12
Oxygen Plant (PP05) 31 08-Nov-10 06-Dec-12
Buildings 6 days * 8 hours
Compressor Building 6 days * 8 hours - Completion
6days*8hours|  228| [ o%|ozApr-11__ | YT I # Mechanical Completion
. oy e = 6 days * 8 hours OA-Anr-H 31-Jan-12 C——T_—_T_TI# Mechanical Completion
L4 - rO ect acl lt | 6days-snows| 182 182 E——L_LIL# Mechanical Completion
] 6 days - 8 hours | 1a7[ 1a7[ o%[12-Nov-11 05-May-12 =¥ Mechanical Completion
Analyzer Room-2 _m 08-May-12 "E——_# !Mechanical Completion
° ° 5
Infrastructure 6 days * 8 hour. ===
e L2=E P t
ngineerimng, rrocurement, Train 1 1)
6 days * & hours X -4 cpmpigtion
° . oy Air Compression 6 days * 8 hours -m-m u.,mw.w 05~MBV—|Z L[ v completion
Fabrication and Sub-facilit e reocs o
AirfWater Exchanger 6 days * 8 hours m_—m 05 JuL11 u7 Oct11 ¥ liechanical completion
Chiller System and Common Silencer Goays ohours|  147]  147|  0%|03Aug1l _ [254an12 | T Hechanical completion
P—y

. Air Purification 6 days * 8 hours m 3-Oct-11 512
Ons ruc lOn Foundation 6 days * 8 hours. 0% 13-Oct-11 22-Dec-11 B Foundation

Air purification vessel-1 (1-R01) 6 days * 8 hours 10 10 0% 23-Dec-11 05-Jan-12 O Air purification vessel1 (1-R01)
Air purification vessel-2 (1-R02) 6 days * 8 hours 10 10 0%  06-Jan-12 17-Jan-12 B Air purification vessel-2 (1-R02)

L] L3 & L4 — S b-f .l.t. C t t. ‘Walk: & Platfc 6 d: *8 h 0% 06-Jan-12 28-Jan-12 =]
ub-1acuiuces construction T 5-88412 ereriz £ e Power ek and cas

. Electrical reactivation heater (1-E08) 6 days * 8 hours 0% 30-Jan-12 21-Feb-12 B Electrical reactivation heater (1-£0
Detall Instrumentation 6 days * 8 hours 32 32 0% 07-Feb-12 15-Mar-12 =3 instramentation
Mechanical completion & days * & hours. 15-Mar-12  lechanical completion

20 Jan-11 X L 4 completion

* L5 =Trade Based Sequential Activity i — pid s e

Common Process Equipment For T1 & 12 6 days * 8 hours T T TSI I TOIICT

. . Piping (Fabrication & Erection) %
Execution (Resource Allocation) =
-] COMMISSIONING 6 days * 8 hours 0% 08-Oct-11 16-Feb-13
= DRY / COLD COMMIS SIONING 6 days * 8 hours 0% 08-Oct-11 24-Jan-13
Compressor Plant | Gdays‘Shours| 85| 85| 9 LI Qi Gissivssio ol
Oxy Plant __ R e
+  WET/HOT COMMISSIONING G days * 8 hours 254 0% 1&Apr 12 1&Fem13 e
+ PERFORMANCE TEST & PRODUCTION HANDOVEF € days * 8 hours 0 o 0% 25-Aug-12 25-Aug-12 W Hand Over
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Case Study - The Master Schedule > Project Control Software Link

Unique ID [Task Name. % Durat Start Finish 212 13
=l 50 i = I = I - i s o
O[W[D[J[F[M[A[M[I[J]A[S[O[N[D[JI]F . . . . . .
67108865. - OX - OXYGEN PLANT 68% 488days’ 1May'11 | 5Feb'3 — — [ ] P k d th P t d A t t
T - O ONGHAAT . Sl e | s -1 rmary K€y uscd 1S th€ rroject an ctivity Unique
67108874 = Construction 54%  adbdays. 2May'11
67108875 + Compressor2 7%  397days. 2May'11 ID
67108882 + Compressor 1 1% 402days. 2May'11
67108889 58%  2Bidays. 5Oct'11
67108894 B1% 246 days | 24 llov 11 L] . * * *
T g * Microsoft Project maintains all of the scheduling
67108905 = Cold Box 1 Air Separation Column ASU {Argon) 58%  Adbdays. 2May'11
67108906 Cold Box 1 Air Separation Column ASU (Argon) - Civil Works 100%  148wks' 2May'11 . f . .
67109011 Coid Box 1 ASU (Argon) - Civil Works (HE & Exp. Turbine) 50%  252wks 15Dec' l I l l t i ‘ l l t d B 1
67108907 Cold Box 1 Air Separation Column ASU (Argon) - Mechanical/Structural  54% 48wks 14 Apr'12 ]'n O a lon M u en an aS e lne
67108908 Cold Box 1 Air Separstion Column ASU (Argon) - Piping 0% 16 wks | 28Jun 12 .
67108909 Cold Box 1 Air Separation Column ASU (Argon) - Electricalinsirumenation 0% Bwks| 150ct 12 'Y E ‘ 7 E N‘ INE f h b rt d t d
67108910 Cold Box 1 Air Separation Column ASU (Argon) Complete Ready for Co 0% Owks| 7Dec'i2 re re S e S y rep O p erl O Curren an
67108911 + Air Purification Units (APU 2 81%  3795days. 2May 't
7108917 + Air Purification Units (APU 1] 38% 158 days 15 2 e
T Ty aseline schedule data
67108930 + Cooling Water (CW) Pump H 7% 28 Jun 11
7108937 + Compressor Buildin 9% 339days. 1 adul2
67108947  Substation -2 TR Sh G .
e s S 4 projece| Myniquel ~ el ~ | sum€™ Name [~| scomg ~| Bacd~| Bacal~| eacd~lawuni~] wel*]ca  [~]08[~|Resource| ~|stage/phd v | AreasFacil ¥|  user Defined 1 || User Defined ~ |
71 + z n "m' ; 9 :_ Oxygen Plant 12 1 No 2- Civil - ASU2 C 100.00% 1,300.00 1,300.00 1,300.00 mx3 3211 18100-350 OXP CON-MT-CN 1 18100 OXP-Compressor 2 RKD
%m S g 5| Onveen Plant 13 1 No (bmpressor2-Mechnanical - ASU2 Compressor & Ancil Equipment 10000%  197.00 197.00 20000 T 3212 18100150 OXP MECMT-TI 7 1 18100 OXP-Compressor2  ALEI
Lm“ e T3 Ogen Plant 1 No  (bmpressor2- Piping - ASU2 Compressor 80.00% 4,000.00 4,000.00 3,000.00 ILM 3213 18100-150 OXP PIP-MT-IP 1 18100 OXP-Compressor2  ALEI
i e irain oy 2 Oxygen Plant 1 No @mpressor 2 - Electrical - ASU2 Compressor 0.00% 7,500.00 7,500.00 7,500.00 ILM 3214 18100-150 OXP ELE-MT-CB 1 18100 OXP-Compressor 2 ALEI
e 5o W Team W 7 Oxygen Plant 6 1 No 2- ion - ASU2 C 0.00% 1.00 1.00 1.00 No 3215 18100-150 OXP INS-MT-TF ” 1 18100 OXP-Compressor 2 ALEI
16697 5% Z Oxygen Plant ompressor 1 - Civil - ASU1 Compressor 100.00% 1,300.00 1,300.00 1,300.00 mx3 3221 18100350 OXP CON-MT-CN ” 1 18100 OXP-Compressor 1 RKD
7103062 6% Oxygen Plant 20 1 No C 1- - ASU1 C & Ancil 100.00% 197.00 197.00 200.00 T 3222 18100150 OXP MEC-MT-TI 7 1 18100 OXP-Compressor 1 ALEI
57108113 5% 3 Oxygen Plant 21 1 No Compressor 1 - Piping - ASU1 Compressor 70.00% 2,000.00 2,000.00 2,000.00 ILM 3223 18100-150 OXP PIP-MT-IP " 1 18100 ‘OXP-Compressor 1 ALEI
‘7105141 5% 1] Oxygen Plant 22 1 No Compressor 1 - Electrical - ASU1 Compressor 0.00% 7,500.00 7,500.00 7,500.00 ILM 3224 18100150 OXP ELE-MT-CB 1 18100 OXP-Compressor 1 ALEI
67108153 i ~] Oxygen Plant 23 1 No C 1- ion - ASU1 (¢ 0.00% 1.00 1.00 1.00 No 3225 18100150 OXP INS-MT-TF " 1 18100 OXP-Compressor 1 ALEI
57109159 & i % Oxygen Plant 26 1 No Air Filter 2 - Civil Works 100.00% 100.00 100.00 100.00 mx3 3231 18100-300 OXP CON-MT-CN ” 1 18100 ‘OXP-Compressor 1 Petron
67108980 + Services Avail r i in % Oxygen Plant 27 1 No Air Filter 2 - Mechanical 0.00% 3.00 3.00 500 T 3232 18100150 OXP MEC-MT-TI ” 1 18100 OXP-Air Filter2 ALEI
67108988 T issionin % Oxygen Plant 28 1 No Air Filter 2 - Electrical/Instrumenation 0.00% 3,000.00 3,000.00 3,000.00 ILM 3233 18100-150 OXP ELE-MT-CB 1 18100 OXP-Air Filter2 ALEI
67108991 + Wet C i 0% Oxygen Plant 31 1 No ir Fi ivi 100.00% 70.00 70.00 70.00 mx3 3241 18100-300 OXP CON-MT-CN ” 1 18100 OXP-Air Filter2 Petron
67108994 = Utiliti ilable Fi n 0% Oxygen Plant 32 1 No Air Filters 1 - Mechanical 0.00% 3.00 3.00 500 T 3242 18100-150 OXP MEC-MT-TI 1 18100 OXP-Air Filter2 ALEI
E7108995 Oxgen e Oxygen Plant 33 1 No AirFilters 1-Electrical/Instrumenation 0.00% 3,00000 3,00.00 3,000.00 ILM 3243 18100-150 OXP ELE-MT-CB 1 18100 OXP-Air Filter2 ALEI
67108996 Nitrogen 0% Oxygen Plant 36 1 No Cold Box 2 Air Separation Column ASU - Civil Works 100.00% 950.00 950.00 950.00 mx3 3251 18100-350 OXP CON-MT-CN ” 1 18100 OXP-Cold Box 2 RKD
67108997 Argon 0% Oxygen Plant 200 1 No Cold Box 2 Air Separation Column ASU - Civil Works (HE & Exp. Turbine)| 100.00% 340.00 340.00 340.00 mx3 3252 18100-300 OXP CON-MT-CN ” 1 18100 OXP-Cold Box 2 PETRON
Oxygen Plant 37 1 No Cold Box 2 Air ion Column ASU - i 100.00% 350.00 350.00 35000 T 3253 18100150 OXP MEC-MT-TI ” 1 18100 OXP-Cold Box 2 ALEI
Oxygen Plant 38 1 No Cold Box 2 Air Separation Column ASU - Piping 26.52% 31,500.00 31,500.00 30,000.00 ILM 3254 18100150 OXP PIP-MT-IP 7 1 18100 OXP-Cold Box 2 ALEI
Oxygen Plant 39 1 No Cold Box 2 Air Separation Column ASU - Electrical/Instrumenation 0.00% 7,500.00 7,500.00 7,500.00 ILM 3255 18100-150 OXP ELE-MT-CB 1 18100 OXP-Cold Box 2 ALEI
° Oxygen Plant 42 1 No Cold Box 1 Air Separation Column ASU (Argon) - Civil Works 100.00% 950.00 850.00 950.00 mx3 3261 18100350 OXP CON-MT-CN ” 1 18100 OXP-Cold Box 1 RKD
0 S Oxygen Plant 147 1 No Cold Box 1 Air Separation Column ASU (Argon) - Civil Works (HE & Exp.T|  85.00% 300.00 300.00 300.00 mx3 3262 18100300 OXP CON-MT-CN " 1 18100 OXP-Cold Box 1 PETRON
Oxygen Plant 43 1 No Cold Box 1 Air Separation Column ASU (Argon) - Mechanical/Structural 67.43% 350.00 350.00 35000 T 3263 18100-150 OXP MEC-MT-TI 1 18100 ‘OXP-Cold Box 1 ALEI
. . Oxygen Plant 44 1 No Cold Box 1 Air Separation Column ASU (Argon) - Piping 0.00% 30,500.00 30,500.00 31,500.00 ILM 3264 18100150 OXP PIP-MT-IP 1 18100 OXP-Cold Box 1 ALEI
and [ I ] alnt alns all Oxygen Plant 45 1 No ColdBox 1AirSeparation Column ASU (Argon) - Electrical/Instrumenat{  0.00% 7,500.00 7,500.00 7,500.00 ILM 3265 18100-150 OXP ELE-MT-CB 1 18100 OXP-Cold Box 1 ALEI
Oxygen Plant 48 1 No Air Purification Units (APU 2) - Civil Works 100.00% 160.00 160.00 160.00 mx3 3271 18100-300 OXP CON-MT-CN ” 1 18100 OXP-APU2 PETRON
. Oxygen Plant 49 1 No Air Purification Units (APU 2) - Mechanical 100.00% 150.00 150.00 200.00 T 3272 18100-150 OXP MEC-MT-TI 1 18100 OXP-APU2 ALEI
Current and b asellne Oxygen Plant 50 1 No Air Purification Units (APU 2) - Piping 80.00% 3,000.00 3,000.00 3,000.00 ILM 3273 18100-150 OXP PIP-MT-IP 1 18100 OXP-APU2 ALEI
Oxygen Plant 51 1 No Air Purification Units (APU 2) - Electrical/Instrumenation 11.11% 4,500.00 4,500.00 4,500.00 ILM 3274 18100-150 OXP ELE-MT-CB 1 18100 OXP-APU2 ALEI
. Oxygen Plant 54 1 No Air Purification Units (APU 1) - Civil Works 100.00% 160.00 160.00 160.00 mx3 3281 18100-300 OXP CON-MT-CN ” 1 18100 OXP-APU1 PETRON
Eamed ‘ }alue l | nlts Oxygen Plant 55 1 No Air Purification Units (APU 1) - Mechanical 0.00% 150.00 150.00 20000 T 3282 18100-150 OXP MEC-MT-TI 1 18100 OXP-APU1 ALEI
Oxygen Plant 56 1 No Air Purification Units (APU 1) - Piping 0.00% 2,000.00 2,000.00 2,000.00 ILM 3283 18100150 OXP PIP-MT-IP 7 1 18100 OXP-APUL ALEI
Oxygen Plant 57 1 No Air Purification Units (APU 1) - Electrical/Instrumenation 0.00% 4,500.00 4,500.00 4,500.00 ILM 3284 18100-150 OXP ELE-MT-CB 1 18100 OXP-APU1 ALEI
f t k Oxygen Plant 60 1 No Cooling Towers - Substructure 100.00% 800.00 800.00 800.00 mx3 3291 18100300 OXP CON-MT-CN ” 1 18100 OXP-Cooling Towers  PETRON
Or O S D) Or an Oxygen Plant 61 1 No Cooling Towers - Superstructure Civil Works (Petron) 60.00% 800.00 800.00 900.00 mx3 3292 18100-300 OXP CON-MT-CN ” 1 18100 OXP-Cooling Towers PETRON
Oxygen Plant 62 1 No Cooling Towers - Mechanical 0.00% 30.00 30.00 10000 T 3293 18100-200 OXP  MEC-MT-TI 1 18100 OXP-Cooling Towers  GACTEL
. Oxygen Plant 63 1 No Cooling Towers - Piping 0.00% 12,000.00 12,000.00 12,000.00 ILM 3294 18100200 OXP PIP-MT-IP 1 18100 OXP-Cooling Towers  GACTEL
M aterl al Oxygen Plant 64 1 No Cooling Towers - Electrical/Instrumenation 000% 6,00000 600000 6,000.00 ILM 3295 18100-200 OXP ELE-MT-CB 1 18100 OXP-Cooling Towers  GACTEL
Oxygen Plant 67 1 No Cooling Water (CW) Pump House - Substructure (Petron) 100.00% 1,000.00 1,000.00 1,000.00 mx3 3.210.1 18100-300 OXP CON-MT-CN ” 1 18100 ‘OXP-{CW) Pump House PETRON
. Oxygen Plant 68 1 No Cooling Water (CW) Pump House - Superstructure Civil Works 61.22% 700.00 700.00 900.00 mx3 3.2.10.2 18100-300 OXP CON-MT-CN ” 1 18100 (OXP-(CW) Pump House PETRON
‘ Ommodlt Oxygen Plant 69 1 No Cooling Water (CW) Pump House - Mechanical 0.00% 40.00 40.00 10000 T 32103 18100200 OXP MEC-MT-TI " 1 18100 OXP-(CW) Pump House GACTEL
Oxygen Plant 70 1 No Cooling Water (CW) Pump House - Piping 0.00% 2,000.00 2,000.00 2,000.00 ILM 3.2.104 18100-200 OXP PIP-MT-IP " 1 18100 ‘OXP-{CW) Pump House GACTEL
Oxygen Plant 71 1 No Cooling Water (CW) Pump House - Electrical/Instrumenation 000% 600000 600000 6,000.00 ILM 32105 18100-200 OXP ELE-MT-CB ~ 1 18100 OXP-(CW) Pump House GACTEL
l Sa e Oxygen Plant 74 1 No Compressor Building - Substructure 100.00% 3,450.00 3,450.00 3,450.00 mx3 32111 18100350 OXP CON-MT-CN ” 1 18100 OXP-Compressor Builc RKD
g Oxygen Plant 75 1 No Compressor Building - Building Structural Steel 98.56% 832.00 832.00 83200 T 3.2.11.2 18100-200 OXP STS-MT-ER 1 18100 ‘OXP-Compressor Builc Jagannath Cracl
Oxygen Plant 201 1 No C Building - Building Cladding 86.53% 10,000.00 10,000.00 §,090.00 Mx2 3.2.113 18100-400 OXP__ CLD-MT-CL " 1 18100 OXP-Ce Builc Spire Project
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Project Control Data Requirements by Activity to undertake Earned Value Performance
Measurement (EVPM) and Cost Engineering Reporting:

Field Description EVPM | EVPM || EVPM
cost |work | Mat. Mandated data fields are marked (Yes)
Fields | Fields J| Fields .
Project Project File Description Yes Yes Yes and OPtIOIlal marked (NO)-
Unique ID Uniquely identifies the task in the project plan Yes Yes Yes
Outline Level | Describes the level the task occupies within Yes Yes Yes
the project Work Break Down Structure [WBS] : :
Summary Yes - identifies a Summary Task within the Yes Yes Yes Comblned data reqUIrements fOI' COSt9
WBS, No — Identifies a Task :
Description Description of the Task Yes Yes Yes WOl'k and materlal usage based
%C Precent Complete Yes Yes Yes Ivi 3 I1Qe
2 St Dote ves e Yes productivity Indicator analysis:
EF Early Finish Date Yes Yes Yes
LS Late Start Date Yes Yes Yes
LF Late Finish Date Yes Yes Yes .
BS Baseline Start Yes Yes Yes Production Reports ;des;i‘ated g?s;i‘ated lEdsg;i‘ated
BF Baseline Finish Yes Yes Yes Cost Work Quantity
BS2 Second Baseline Start No No No
BF2 Second Baseline Finish No No No Cost Per Units of Work Yes Yes No
BAC Budget At Completion Cost Yes Cost Per Units of Quantity | Yes No Yes
BAC2 Second Budget At Completion Cost No Quantity Per Units of Work | No Yes Yes
EAC Estimate At Completion Cost Yes Work Per Units of Quantity | No Yes Yes
Sp Sell Price or Revenue No
BACW Budget At Completion Work Yes
BACW?2 Second Budget At Completion Work No 13 3
s B te AT Compietionwork o Additional data requirements for Cost
BACQ Budget At Completion Quantity Yes Engineering:
BACQ2 Second Budget At Completion Quantity No
EACQ Estimate At Completion Quantity Yes —
QTY. UNIT Quality Unit No CA - Cost Account Characteristics
WBS Work Breakdown Structure No No No Contract Or Purchase Order
CA Control (Cost) Account/Work Package No No No Commitment Lead |Commitment Date
OBS Organizational Breakdown Structure No No No
Stage/Phase | Project Stage and Phase No No No Awarded Date
Area/Facility | Area and Facility No No No
lljser Defined | User Defined field 1 No No No Payment Terms
User Defined | User Defined field 2 No No No BAC Payment Terms |EAC Payment Terms |SP Payment Terms
2
Profile Resource Contour to be applied to Tasks No No No

4
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Key Data Coding Requirements For Reporting

To facilitate reporting and control the project the following activity and resource codes are required:

The (WBS) Work Breakdown Structure code for defining the Scope of Work and for mapping
imported actual units of cost, work and material usage to WBS elements

The (CA) Control Account code for defining work packages (contractual lumps of work) and for
mapping imported actual units of cost, work and material usage to CA groupings of tasks

The (OBS) Organizational Breakdown Structure code for defining departmental and organizational
responsibility

The Stage/Phase code used group tasks into project development and approval gates mirroring the
development lifecycle

The Area/Facility code used to identify and group dispersed facilities for complex mega projects and
used to identify sub-facility work breakdown

The User Defined Fields 1 & 2 codes used to further group tasks for specific tracking and reporting
purposes

Resource Code to track and group labour and material with common characteristics across the project

Additional Cost Engineering Specific CA Coding for Type Classification

Awarded or Un-Awarded status — used for commercial and finance control
Commercial Type: Contract or Purchase Order — used for commercial and finance control
Committed or Un-committed status — used for finance control

09® project Controls | |
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Case Study - Project Codes For Managing Data:

Stage/Phase  Description

Project Wide

Unspecified CA
1 Phase 1- 1,500 MTA
2 Phase 2- 4,500 MTA
3 Phase 4-9,000 MTA

Area/Facility  Description

Stage/Phase -
identifies three
phases to the
project.

Area/Facility -
Identifies some 19
vertical technology
and common
horizontal areas and
facilities to the
project.

Project Wide

Unspecified CA
11100 Central Civil
12100 Plate Mill
13100 Lime & Dolomite PLant
13200 Raw Materials Handling 6
13300 Raw Materials Handling 1&2
13500 Rail Infrastructure
13900 Water Supply, Treatment & Distribution Systems
14100 Gas Distribution System
14200 Propane Tanks
14300 Light Diesel Tanks
14600 Power Transmission & Reticulation
14800 Process Boiler Plant
15100 Coal Wshery
16100 CGP
17100 DRI
18100 Oxygen Plant
18200 Compressor House
19100 SMS
19200 Slab Caster

User Defined 1 Description

Project Wide

Unspecified CA

220KV ACKIOSK

220KV Oil burn/soak pits
220KV Priority-2

220KV Transformer-5 & 6 installation
400/34.5KV, 230 MVA

400Kv Bay 10,11 & 12

ACW Pump House

ACW Switch Room

Air Compressor and DM P/H
Area 100 - Furnance

Area 200 - Reducing Gas Heater

00
T

User Defined Code 1 — List
of some 292 Sub-facilities

User Defined Code 2 — lists
some 158 major contractors
and suppliers tracked for
the project.

Project Controls

E X PO

Contract

Purchase
CA Description Order Type
Unspecified CA
11100-100 Hanumanta Construction
12100-100 BINZY Contract
12100-200 GDC Contract
12100-220 JSPL Contract
12100-300 Leighton Contract
12100-320 LPEngineering Contract
12100-340 Multicolour Contract
12100-360 PAPL Contract
12100-380 Petron Contract
12100-400 Raju enterp Contract
12100-420 Saraswati Contract
12100-440 Spire Project Contract
12100-TBA TBA Contract
13100-100 Enviro bulk handling system Contract
13100-200 EPC Contract
13100-300 Hazee Baba Contract
13100-320 Jose Contract
13100-400 Mohan Contract
13100-500 Petron Contract

CA - Control Accounts — Identifies
some 250 Contractors & Suppliers,
Code describes both facility, contract

number Description and Type.

User Defined2

Description

Project Wide
Unspecified CA
AN Instrument
ABB

AGRIGOLD

AK Engg

ALEI

All parties
Allied Energy

Alstom
Amarpal Engg

Auro

Baba Mani
Bansal

Basu
BEVCON
Bhaskar tanu

Anand Engineering

Allied Energy/Das const

Copyright @ 2011. All rights reserved

0BS Description

Project Wide

Unspecified CA

CAP Compressed Air Facility
CAW Coal Washery

CGP Coal Gasification Plant
cu Central Utilities

CVL Central Civil

DRI Direct Reduced Iron Plant
GDS Gas Distribution System
LDO Light Diesel Tanks

LDP Lime & Dolomite Plant
OXP Oxygen Plant

PB Process Boilers

PML Plate Mill

PRP Propane Storage Tank
PWR Power Supply

RAL Rail

RMHS-01,02 Raw materials Handling
RMHS-06 Raw materials Handling
SLC Slab Caster

SMS Steel Melt Shop

OBS - Organizational
Breakdown Structure-
Identifies some 19
Departments
responsible for project
implementation and

control.




Case Study - Resource Codes for Managing Labour and Material (Commodity) Units

Resource Code Library

Description Resource Code |Units CURRENTLY IN USE

Earthworks: CON-MT-CN CONCRETE WORK

Bulk Excavation & Removal From Site ETH-MT-EW mx3 STS-MT-FB STRUCTURAL FABRICATION-ONSITE
EARTHWORKS-DRAINS ETH-MT-DR m STS-MT-ER STRUCTURAL ERECTION

Labour ELE-MT-CB ELECTRICAL CABLING

Equipment Operators Skilled ETH-LB-SK Hrs ETH-MT-EW EARTH WORKS

General Labour Semi-Skilled ETH-LB-SS Hrs PIP-MT-IP PIPING WORK

Equipment (Optional) MEC-MT-TI MECHANICAL ITEMS ( TECH. )
Equipment Trucks ETH-EQ-TR Hrs ARC-MT-IN ARCHITECTURAL INTERIOR
Equipment Excavator ETH-EQ-EX Hrs STS-MT-FO STRUCTURAL FABRICATION-OFFSITE
Concete MEC-MT-CR MECHANICAL ITEMS ( CRANE)
Materials MEC-MT-CH MECHANICAL ITEMS ( CHUTE)
Concrete CON-MT-CN mx3 INS-MT-TF INSTRUMENTS NO.

Rebar in tonnes fix/place CON-MT-RF T MEC-MT-TK MECHANICAL TANKS

CONCRETE PILING CON-MT-PL MEC-MT-PU MECHANICAL PUMPS
ARCHITECTURAL INTERIOR ARC-MT-IN Mx2 INS-MT-PC INSTRUCMENTATION PANELS
ARCHITECTURAL WORKS ARC-MT-AR INS-MT-CB INSTRUMENTATION CABLING

Rebar in tonnes cut and bend CON-MT-BB T MEC-MT-AC MECHANICAL HVAC

Formwork CON-MT-FW Mx2 PIP-MT-FP PIPING FABRICATION

Labour PIP-MT-IS INSULATION PIPING

Skilled Labour CON-LB-SK Hrs MEC-MT-FB MECHANICAL FABRICATION
Semi-Skilled Labour CON-LB-SS Hrs ETH-MT-DR EARTHWORKS-DRAINS

Equipment (Optional) CLD-MT-CL CLADDING

Concrete pumps CON-EQ-PU Hrs CON-MT-PL CONCRETE PILING

Cranes CON-EQ-CR Hrs ARC-MT-AR ARCHITECTURAL WORKS

Agitation Truck CON-EQ-AT Hrs REF-MT-RF REFRACTORY

Steelwork

Fabrication

Fabrication in tonnes off-site sTs-MT-FO [T Resource Code — Lists some 25 labour and commodity codes being
Fabrication in tonnes on-site STS-MT-FB T traCked.

Labour

Eﬁiﬁiifﬂuf;esiiz."m’" STS-MT-ER = *  Step 1 - Decide on Key Labour and Commodities for Tracking
Erect-Skilled Labour STS-LB-SK Hrs including their unit of measure

erect Semysiclied SToLESS e *  Step 2 - Define the code list

Equipment Optional

Cranes STS-EQ-CR Hrs *  Step 3 - Assign code and BAC and EAC units to activities for

tracking and reporting

“LIST OF NIGP COMMODITY CODES” http://www.peelregion.ca/finance/purchasing/biddocs/vendapp/comcodes.pdf
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Application of Combined Filter Codes for Reporting
%) Reporting Options E@g

* Multiple Filtering Options:

st s

* Project
« WBS
e Cost Account (CA)

CA Rollup
@ No CARollup

© Rollupbasedonfirst || characters of CA
©Rollupbasedonlast | | characters of CA

© Rollupfromposition || toposifion | |

Fiters

i — « Stage/Phase
Field Condition Value .

@ *) e ) ek - * Area/Facility
[o8s v [Equals ~| [a108s -

Critical Path Filter <= [0 | days

e OBS

Scaling

Cost Units Work Units Qty Units

[ S ) (o * Resource
WBS Rollup Other Report Options

Enable WBS Rollup Ignore Percent Complete User Deﬁne d
Rollup Level [V] Use Historical Data

Cretioy Corntermion Use Second Baseline ]. &2

Convert CostValues Use SP values as BAC

Conversion Rate 1.0=

Purpose of filters is to drill down and focus on selected data depending on the report requirements
Type of report are characterised by:

* Project Progress Reports * Contractor Reports * Schedule Based Report
* Financial Reports * Commodity Specific Reports

09 Project Controls | |
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Selecting and Grouping Filtered Data for Focusing Reports
e . .

|
i

I

00000000000 00EE @ OF

%EV Comp(BAC)
%Spent(BAC)
%Spent(EAC)
%PV
%SV
LCVI%VNI%QV
%SPV
%P

=)
S

O
O

OO0OO0O00OOO000 OO0

CPIMPIGPI
SRI
SPSPI
PPI
TCPI(BAC)
TCPI(EAC)
VAC
VAC%

OO0OO0O0O0O0O0O0EEOREOE
i e EE@?

OEEO0E

00 i
“ Proj eCt éo;}trpo lSO Copyright @ 2011. All rights reserved



Representative Examples of Productivity Analysis Reports

Project Wide Commodity Specific Time Displacement Specific % S-Curves

Time Displacement Curve - Monthly Asat31-Aug-2012

All Projects
120.00%
¢ Commodity Time displacement Curves
allows analysis|of trade separation
100.00%

- ; — ’w’
. o R . / "/ -
s0.00% | Identification of congestion with , /
' possible delay effects 2 7

Percent

\

60.00%
/ | Identification of|acceleration
easures for early completion
for mechanical, Piping
lectrical Disciplines

40.00%

A\
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\
\
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‘7"\-"‘.“‘.“\."7“7"\."3‘7"7“7“?'?“7“?‘7"?‘?‘7“3‘7"7“?‘7"7“7“?‘7"7‘“‘7‘
Y == £ S5 W oo goo= c o = = > c S5 w o T = c o = = > c S5 w o ¥ =
2—@3230800(0@‘“2—@3230800«11}“2—@323080
P - T T T T - = S o i - S R S AP S - S S S G 3
™ o = - ™ o = - ™m = Py
Period

—4— CON-MT-CN Concrete works,Quantity:AQ% (%SPENT(EAC)) (E) —— STS-MT-FB Structural Fabrication,Quantity:AQ% (%SPENT(EAC)) (E)
= STS-MT-ER Structural Erection,Quantity:AQ% (%SPENT(EAC)) (E) === MEC-MT-TI Mechanical Erection,Quantity:AQ% (%SPENT(EAC)) (E)
== ELE-MT-CB Electrical cabling,Quantity:AQ% (%SPENT(EAC)) (E) —@— PIP-MT-IP Piping Erection,Quantity:AQ% (%SPENT(EAC)) (E)
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Representative Examples of Productivity Analysis Reports

Project Wide Commodity Specific — Concrete & Steel S-Curves & Histograms

T S rcjot Resourc Equais CORMT-CN. Comrats Commodity Concrete Placement -
8000 200 Actual Versus Planned
% ot 0% e Commodity Steel Erection with S-
000 /// ’ 0000 curve in % Completion - Actual
A/ Versus Planned
50.00 / 50000
° 4 / S-Curve and Histogram (Quantity) - Monthly As at 31-Aug-2012
8 / All Projects Resource Equals STS-MT-ER - Structural Steel Erection
¥ 40.00 35,000.00 120.00%
g
3000 | 30,000.00 33373 100.00%
o | 10
20.00 i H ’d::=F
: 25,000.00 4
B L 80.00%
1000 | 20,000.00 ,‘l s PV
- / - 60.00% mmmm AQ(E)
0.00 ; -.::; o o o o ) — — — — — — ~ ~ ~ ~ B / N\ ETC(E)
= 2 =z = 7 2 =z 2 = 3 ﬁpu;dz sz oz 7 / | aooom  —AQ% (KSPENT(BAQ)) (E)
e 1000000 | | ) — == AQ% (%SPENT(BAC)) (E) (TC)
. //'
e Other commodity curves would be / [k d | 20008
5,000.00 4
related to: Plate-work, Platforms,
Hand Rail, Mechanical Installation, oo mwunL T LR TR EANRLRLETE Eﬁlﬁ' e
Piping Installation, Electrical Cable g8 2533282533 814F 832

Tray, Cable, Terminations,
Instrument Installation

09 project Controls
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Period

* Used to assess period performance and feasibility of
production rates to completion
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Representative Examples of Productivity Analysis Reports

Project Wide Commodity Specific Budgeted Concrete By Facility

Project: All Projects
Filter: Resource Equals CON-MT-CN - Concrete

Area/Facility
17100- DRI |18100- 15100 - Coal | 14800 - 16100 - CGP |12100 - Plate| 13300 - Raw | 19100 - SMS |19200 - Slab | 13900 - 13200 - Raw |13100 - Lime |14100- Gas |14200- 14300 - Light | 18200 - 14600 - Power|Total % Distribution
Oxygen Plant|Wshery Process mill Materials Caster Water Materials & Dolomite |Distribution |Propane Diesel Tanks |Compressor |Transmission
Boiler Plant Handling Supply, Handling6 |PLant System Tanks House & Reticulation
1&2 Treatment &
Distribution

Simplex 27,784.00) 26,482.50) 20,466.00| 10,587.00] 37,132.16] 10,881.00 34,635.00) 14,885.00] 182,852.66 25.79%]
Petron 6,680.00] 8,080.00] 16,985.00] 25,200.00) 36,845.50) 25,165.00| 118,955.50] 16.78%]
GDC 70,915.00] 70,915.00] 10.00%|
Viraj 10,582.76) 33,734.16 14,530.00 58,846.92 8.30%]
Leighton 26,190.00| 15,195.00 2,831.00] 4,611.00| 48,827.00) 6.89%]
PB 12,774.00| 19,230.00 1,160.00) 325.00| 6,300.00] 39,789.00] 5.61%]
NCC 32,653.50] 32,653.50] 4.61%]
Petron/Essar 21,935.00 21,935.00] 3.09%)
L&T 20,598.50) 20,598.50) 2.91%]
Petron/L&T 12,758.00] 12,758.00| 1.80%)
Essar/Petron/L&T,Other Civil 11,754.00| 11,754.00| 1.66%)
Spiral 11,300.00| 11,300.00] 1.59%)
Essar 791.00 9,160.00] 9,951.00) 1.40%)
OATS 1,332.00 2,239.50] 5,776.50 9,348.00] 1.32%)
RKD 7,950.00] 7,950.00] 1.12%)
IVRCL 100.00} 3,643.71 2,400.00] 6,143.71 0.87%]
L&T/Petron 5,755.00| 5,755.00) 0.81%)
Hanumanta Construction 4,453 .00) 4,453.00] 0.63%)
GuruMaharaj 3,350.00] 3,350.00] 0.47%]
Stacker Reclaimer2 2,500.00 2,500.00 0.35%
Paresh 2,084.00] 272.50 2,356.50] 0.33%]
AGRIGOLD 300.00 1,950.00] 2,250.00] 0.32%)
Petron/other civil 2,230.00 2,230.00 0.31%]
o~ |Konark 2,180.00] 2,180.00] 0.31%]
E ECI 2,096.10] 2,096.10] 0.30%]
E Om Constructions 2,028.00 2,028.00] 0.29%)
] Simplex/L&T 1,700.00 1,700.00 0.24%]
Satya sai - tarani 450.00 450.00 0.06%]
HR Constructions 384.00) 394.00 0.06%|
L&T/Other Civil/Zeppline 350.00) 350.00 0.05%]
L&T/Zeppline/other 350.00] 350.00 0.05%]
MMM 260.00 260.00 0.04%]
L&T/Petron/Other Civil 220.00] 220.00 0.03%]
MS Constrcution 220.00| 220.00 0.03%]
Rath 154.00| 194.00| 0.03%]
KS Biswal 110.00) 110.00] 0.02%|
CRP infra Structure 60.00 60.00) 0.01%]
Total 43,839.00] 17,980.00] 2,356.10] 35,642.50] 100,756.00] 132,892.00] 100,219.50) 74,788.13) 51,626.16) 42,255.00 51,984.00] 12,774.00| 19,230.00| 1,160.00 325.00) 6,300.00 14,885.00] 709,012.38| 100.00%)

% Distribution 6.18%] 2.54%] 0.33%] 5.03%) 14.21%] 18.74%] 14.14%| 10.55%) 7.28%] 5.96%) 7.33%] 1.80%) 2.71% 0.16%] 0.05%] 0.89%] 2.10%] 100.00%]

* Identifies the allocation of concrete quantities for placement to contractors by facility
* Percentage Distribution identifies over or under allocation of work to contractors

09 project Controls
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Representative Examples of Productivity Analysis Reports

Project Wide Commodity Specific — Concrete — Remaining Work by Facility

Metrics Report - ETC(E) (mx3) realFaciiey
Project: All Projects 13900 - Water
Filter: Resource Equals CON-MT-CN - Concrete Supply, 14600 - Power
14800 - 13300 - Raw Treatment & [13200-Raw |13100- Lime &|14100- Gas  [14200- 18200 - Transmission
18100 - 15100 - Coal |Process Boiler| 12100 - Plate |Materials 19200-Slab |Distribution |Materials Dolomite Distribution |Propane 14300 - Light |Compressor |& %
17100 - DRI Oxygen Plant |Wshery Plant 16100 - CGP Mill Handling 1&2 |19100- SMS  |Caster Systems Handling 6 Plant System Tanks Diesel Tanks |House Reticulation |Total Distribution

Leighton 22,555.00) 12,451.00| 0.00| 411.00} 35,417.00] 27.19%|
Simplex 1,455.50 2,815.50| 808.00) 0.00| 0.00| 1,488.00) 5,612.00| 4,483.00] 16,662.00] 12.79%|
Petron 0.00| 834.00 1,198.00) 7,436.00| 3,580.00) 0.00| 13,048.00] 10.02%|
GDC 11,503.97| 11,503.97] 8.83%
Essar 1,114.00 8,340.00| 9,454.00} 7.26%
PB 3,390.00| 0.00 0.00 34.00) 5,300.00) 8,724.00) 6.70%
Viraj 140.00f 542.65] 6,805.00| 7,487.65| 5.75%
L&T 6,728.00| 6,728.00 5.17%
Essar/Petron/L&T,Other Civil 5,467.00| 5,467.00) 4.20%|
Hanumanta Construction 3,290.00| 3,290.00 2.53%
NCC 3,110.00) 3,110.00 2.39%
Petron/Essar 2,052.00| 2,052.00 1.58%
Stacker Reclaimer2 1,262.00| 1,262.00] 0.97%)|
Stacker Reclaimer3 730.00) 730.00] 0.56%|
Simplex/L&T 520.00) 520.00| 0.40%|
OATS 17.00 265.00] 217.50] 499.50] 0.38%
GuruMaharaj 481.00| 481.00 0.37%|
Pratap Devta 454.00f 454.00 0.35%|
AGRIGOLD 209.00| 220.00| 429.00 0.33%|
IVRCL 0.00| 400.00} 0.00| 400.00 0.31%|
Petron/L&T 375.00 375.00 0.29%
TBA 291.00] 70.00] 361.00] 0.28%|
Om Constructions 284.00) 284.00) 0.22%

i~y | Pari Constructions 274.50) 274.50] 0.21%|

E Konark 220.00) 220.00| 0.17%|

‘5 |L&T/Petron 211.00] 211.00 0.16%

g Petron/Simplex 171.00] 171.00] 0.13%|

35 [Biswal 127.00] 127.00] 0.10%|
Meghana 125.00] 125.00] 0.10%|
Rath 124.00] 124.00] 0.10%|
MS Constrcution 123.12] 123.12) 0.09%
Satya sai - tarani 63.50] 63.50] 0.05%|
KS Biswal 51.00] 51.00} 0.04%|
Sukantam 20.00} 20.00} 0.02%|
Total 4,004.12] 1,054.00 0.00| 11,155.50] 14,092.00| 41,494.97) 22,443.50) 7,268.00| 2,441.65 7,259.00| 5,829.50| 3,390.00| 0.00 0.00 34.00] 5,300.00 4,483.00] 130,249.24] 100.00%|
% Distribution 3.07% 0.81% 0.00% 8.56% 10.82%) 31.86%) 17.23%) 5.58% 1.87%) 5.57% 4.48%| 2.60% 0.00% 0.00% 0.03% 4.07% 3.44% 100.00%|

* Identify the remaining quantity of work to be completed by facility by contractor
* Identifies over or under loading of contractors, used for redistribution of work
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Representative Examples of Productivity Analysis Reports

Project Wide Commodity Specific Concrete Remaining Quantity Period Targets and Placement Rates.

Performance Report Detail
Using BAC2 as BAC

Project: All Projects

Filter: Resource Equals CO

N-MT-CN - Concrete

led Period by User Defined 2 (mx3) - Monthly As at 31-Aug-2012

Project ‘WBS Activity |User Defined 2 Start End Field To Status To C 1 Total 31-Aug-2012 30-Sep-2012 31-Oct-2012 30-Nov-2012 31-Dec-2012 31-Jan-2013 28-Feb-2013 31-Mar-2013
All Projects N/A AGRIGOLD BS 2-May-2011 BF 9-Nov-2012 PV 2,914.19 55.81 2,970.00 47.79 30.08 19.94 5.79 0.00 0.00 0.00 0.00
ES 2-May-2011 EF 9-Nov-2012 AQ(E) 2,541.00 429.00 2,970.00 8.76 20S.00 143.85 76.15 0.00 0.00 0.00 0.00

All Projects N/A Biswal BS 2-May-2011 BF 5-Sep-2012 PV 575.48 2.52 578.00 15.64 2.52 0.00 0.00 0.00 0.00 0.00 0.00
ES 2-May-2011 EF 5-Sep-2012 AQ(E) 451.00 127.00 578.00 3.51 127.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A CRP infra Structure BS 19-Oct-2011 BF 24-Aug-2012 PV 60.00 0.00 60.00 4.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 19-Oct-2011 EF 24-Aug-2012 AQ(E) 60.00 0.00 60.00 4.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A ECI BS 1-May-2011 BF 24-Nov-2011 PV 2,096.10 0.00 2,096.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 1-May-2011 EF 24-Nov-2011 AQ(E) 2,096.10 0.00 2,096.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A Essar BS 2-May-2011 BF 11-Jun-2013 PV 5,923.81 4,809.19 10,733.00 1,786.64 1,689.29 1,719.36 1,012.20 83.33 0.00 0.00 0.00
ES 3-Nov-2011 EF 11-Jun-2013 AQ(E) 1,275.00 9,454.00 10,733.00 45.95 3,570.32 3,261.53 1,955.09 362.07 0.00 0.00 0.00

All Projects N/A Essar/Petron/L&T,Other Civil BS 2-Dec-2011 BF 26-Nov-2012 PV 8,863.63 2,814.37 11,678.00 1,002.82 970.47 1,002.82 841.07 0.00 0.00 0.00 0.00
ES 2-Dec-2011 EF 26-Nov-2012 AQ(E) 6,211.00 5,467.00 11,678.00 702.70 1,885.17 1,948.01 1,633.82 0.00 0.00 0.00 0.00

All Projects N/A GDC BS 11-Oct-2011 BF 12-Nov-2012 PV 65,341.93 5,468.07 70,810.00 7,575.02 4,313.18 839.70 315.19 0.00 0.00 0.00 0.00
ES 11-Oct-2011 EF 12-Nov-2012 AQ(E) 59,306.03 11,503.87 70,810.00 6,794.53 8,200.35 2,402.80 900.82 0.00 0.00 0.00 0.00

All Projects N/A Govindham BS 1-Dec-2011 BF 10-Apr-2012 PV 812.00 0.00 812.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 1-Dec-2011 EF  10-Apr-2012 AQ(E) 812.00 0.00 812.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A GuruMaharaj BS 29-Apr-2011 BF 20-Sep-2012 PV 3,304.08 45.92 3,350.00 87.62 45.92 0.00 0.00 0.00 0.00 0.00 0.00
ES 29-Apr-2011 EF 20-Sep-2012 AQ(E) 2,869.00 481.00 3,350.00 55.95 481.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A Hanumanta Construction BS 18-Aug-2011 BF 20-Feb-2013 PV 2,939.67 1,338.33 4,278.00 239.82 232.08 239.82 232.08 239.82 239.82 154.72 0.00
ES 18-Aug-2011 EF 30-Dec-2012 AQ(E) 988.00 3,290.00 4,278.00 80.60 815.70 842.89 815.70 815.70 0.00 0.00 0.00

All Projects N/A HR Constructions BS 15-Oct-2011 BF 31-May-2012 PV 394.00 0.00 394.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 15-Oct-2011 EF 31-May-2012 AQ(E) 354.00 0.00 354.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A IVRCL BS 5-Oct-2011 BF 10-Oct-2012 PV 5,805.96 337.75 6,143.71 627.40 322.18 15.57 0.00 0.00 0.00 0.00 0.00
ES 4-Nov-2011 EF  10-Oct-2012 AQ(E) 5,743.71 400.00 6,143.71 0.00 344.12 55.88 0.00 0.00 0.00 0.00 0.00

All Projects N/A Konark BS 10-May-2011 BF 20-Sep-2012 PV 2,101.10 78.90 2,180.00 150.48 78.90 0.00 0.00 0.00 0.00 0.00 0.00
ES 10-May-2011 EF 20-Sep-2012 AQ(E) 1,960.00 220.00 2,180.00 134.07 220.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A KS Biswal BS 24-]an-2012 BF 6-Nov-2012 PV 49.88 15.12 65.00 7.00 6.77 7.00 1.35 0.00 0.00 0.00 0.00
ES 24-Jan-2012 EF  6-Nov-2012 AQ(E) 14.00 51.00 65.00 1.96 22.84 23.60 4.57 0.00 0.00 0.00 0.00

All Projects N/A L&T BS 24-Mar-2011 BF 22-Jan-2013 PV 10,173.90 5,168.10 15,342.00 2,741.17 3,860.20 1,293.91 5.06 5.22 3.71 0.00 0.00
ES 24-Mar-2011 EF  7-Nov-2012 AQ(E) 8,614.00 6,728.00 15,342.00 778.00 4,924.32 1,795.61 8.08 0.00 0.00 0.00 0.00

All Projects N/A Sukantam BS 2-May-2011 BF 10-Sep-2012 PV 744.66 9.34 754.00 39.10 9.34 0.00 0.00 0.00 0.00 0.00 0.00
ES 2-May-2011 EF 10-Sep-2012 AQ(E) 734.00 20.00 754.00 38.30 20.00 0.00 0.00 0.00 0.00 0.00 0.00

All Projects N/A TBA BS 3-May-2011 BF 15-Nov-2012 PV 286.50 74.50 361.00 27.24 4.50 28.00 42.00 0.00 0.00 0.00 0.00
ES 15-Aug-2012 EF 15-Nov-2012 AQ(E) 0.00 361.00 361.00 0.00 291.00 28.00 42.00 0.00 0.00 0.00 0.00

All Projects N/A Viraj BS 2-May-2011 BF 27-Mar-2013 PV 57,001.95 2,044.98 59,046.93 1,344.40 756.58 462.35 283.37 196.60 124.75 112.68 108.65
ES 2-May-2011 EF 27-Mar-2013 AQ(E) 51,559.27 7,487.65 59,046.92 570.01 3,161.06 2,246.36 858.59 536.12 247.11 223.19 215.22

Field To Status To Complete Total 31-Aug-2012 30-Sep-2012 31-Oct-2012 30-Nov-2012 31-Dec-2012 31-Jan-2013 28-Feb-2013 31-Mar-2013

PV 616,106.39 78,567.57 694,673.96 44,567.04 38,300.41 22,727.33 10,574.76 4,197.68 1,654.64 684.68 123.08

AQ(E) 564,424.70 130,249.24 694,673.94 33,084.54 67,910.87 32,049.03 17,293.71 8,848.79 2,726.85 877.19 237.80

completion

09 project Controls
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Used to analyse Contractor Performance against Baseline (Target) Values
Used to assess the feasibility of meeting remaining target quantities for remaining periods
Totals can be used to assess the requirement for consumables to be held in stock to sustain the work to




Representative Productivity Analysis Reports

Using Filters for Facility Specific — Time Displacement Specific % S-Curves

Time Displacement Curve - Monthly As at 31-Aug-2012
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Period

—&— CON-MT-CN Concrete,Quantity:AQ% (%SPENT(EAC)) (E)

—l— STS-MT-ER Structural Steel Erection,Quantity:AQ% (% SPENT(EAC)) (E)

—&— CLD-MT-CL Caldding,Quantity:AQ% (%SPENT(EAC)) (E)

=i MEEC-MT-TI Mechanical Technology Package,Quantity:AQ% (%SPENT(EAC)) (E)
—=— PIP-MT-IP Piping Installation,Quantity:AQ% (%SPENT(EAC)) (E)

~—@— ELE-MT-CB Electrical Cable Instalation,Quantity:AQ% (%SPENT(EAC)) (E)

* Details the production history and planned work to completion by % and discipline
» Identifies trade separation, congestion or acceleration
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Representative Productivity Analysis Reports
Facility Specific — Concrete & Steel S-Curves & Histograms

S-Curve and Histogram (mx3) - Monthly As at 31-Aug-2012 .
Oxygen PIantRegsource EqualsCON-Ile-CN-Concfete ° CommOdlty Concrete Placement -
0000 . Actual Versus Planned
200000 B /,,_—""' . o000 e Commodity Steel Erection with S-
LT . .
. i curve in % Completion - Actual
,200.00 7 S
/// - s000% Versus Planned
2,000.00 - o
) S-Curve and Histogram (T) - Monthly As at 31-Aug-2012
E All Projects Resource Equals STS-MT-ER - Structural Steel Erection
1,500.00 - 35,000.00 120.00%
1.000.00 7 30,000.00 ! SR 1000%
[Vertical (Value) Axis Major Gridiines | ﬁ’" [
500.00 I I / /I
: 25,000.00 r
1l llJ | "
R N N N N N & N & 20,000.00 ,‘I
§§332288%8238=8825852238 / - 000% A
Period / S\ ETC(E)
15,000.00
f ——PV%
Other commodity curves would be - Vr . o 1
10,000.00 =g 1
related to: Plate-work, Platforms, // /
Hand Rail, Mechanical Installation, 500000 | ,J“ ' - [ 2000
Piping Installation, Electrical Cable l i
Tray, Cable, Terminations, e T e
Instrument Installation. S T
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Representative Examples of Productivity Analysis Reports

Facility Specific — Production Reports

Metrics Report - BAC (Quantity) - Monthly As at 31-Aug-2012

Project: Oxygen Plant * Contractor allocation of budgeted work for key
Resource : 1
CON-MT- |ELE-MT-CB - [INS-MT-TF - MEC-MT-TI {PIP-MT-IP - [STS-MT-ER - | CLD-MT-CL - CommOdlty grouplngs
CN - Electrical Instrumenation |[Mechanical |Piping Structural |Caldding ° b .
oerete | e e o ot Time phased Actual and Forecast to Completion
Instalation Package Erection [ . . .
T o Quantities against baseline or target period
ALEI 65,000.00| 100.00| 2,050.00{ 106,000.00 260.00) 4 :
= T e T quantities for commodity based contracts
=3
2 Jagannath Cracker 1,152.00| . .
% [ip ence. 7000 * Data is used to set and track period actuals
am-, Petron 8,080.00) o
5 [reD 7,950.00 against targets.
Spire Project 10,000.00|
TBA 26,001.00| 2.00
Total 17,980.00] 103,001.00| 100.00| 2,192.00| 120,000.00 1,412.00 10,000.00)
Total mx3 LM No T IN-LM T Mx2
Performance Report Detailed Period by User Defined 2 (Quantity) - Monthly As at 31-Aug-2012
Using BAC2 as BAC
Project: Oxygen Plant
Filter: No Filter
Project WBS Activity |User Defined 2 Start End Field ToStatus To Complete Total 31-Aug-2012 30-Sep-2012 31-Oct-2012 30-Nov-2012 31-Dec-2012 31-Jan-2013 28-Feb-2013 31-Mar-2013
All Projects N/A AGRIGOLD BS 2-May-2011 BF  24-Jul-2012 PV 1,950.00 0.00 1,950.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 2-May-2011 EF  9-Nov-2012 AQ(E)  2,450.00 220.00 2,670.00 0.00 0.00 143.85 76.15 0.00 0.00 0.00 0.00
All Projects N/A ALEI BS 10-Oct-2011 BF  4-Sep-2012 PV 173,246.78 65.22 173,312.00 2,601.22 65.22 0.00 0.00 0.00 0.00 0.00 0.00
ES 7-Aug-2011 EF 21-Feb-2013 AQ(E) 17,651.00 151,791.00 169,442.00 4,450.57  30,349.73  57,814.89 35,770.87  20,891.22 4,151.79 2,812.50 0.00
All Projects N/A GACTEL BS 4-Dec-2011 BF  16-Jul-2012 PV 26,070.00 0.00 26,070.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 7-Sep-2012 EF  1-Jan-2013 AQ(E) 0.00 26,200.00 26,200.00 0.00 1,573.56  10,437.78 9,534.38 4,568.57 85.71 0.00 0.00
All Projects N/A Jagannath Cracker BS 12-Sep-2011 BF 26-Jun-2012 PV 1,152.00 0.00 1,152.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 12-Sep-2011 EF 20-Aug-2012 AQ(E)  1,152.00 0.00 1,152.00 86.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00
All Projects N/A LP ENGG. BS 4-Dec-2011 BF 19-Apr-2012 PV 70.00 0.00 70.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 14-Apr-2012 EF  14-Jul-2012 AQ(E) 70.00 0.00 70.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
All Projects N/A Petron BS 2-May-2011 BF 18-Jun-2012 PV 8,080.00 0.00 8,080.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 2-May-2011 EF  23-Oct-2012 AQ(E)  7,546.00 834.00  8,380.00 286.27 597.24 236.76 0.00 0.00 0.00 0.00 0.00
All Projects N/A RKD BS 2-May-2011 BF 24-Dec-2011 PV 7,950.00 0.00 7,950.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 2-May-2011 EF 24-Dec-2011 AQ(E)  7,950.00 0.00 7,950.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
All Projects N/A Spire Project BS 21-Mar-2012 BF 25-May-2012 PV 10,000.00 0.00 10,000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES 10-May-2012 EF 15-Sep-2012 AQ(E)  7,000.00 1,090.00  8,090.00 1,903.51 1,090.00 0.00 0.00 0.00 0.00 0.00 0.00
All Projects N/A TBA BS 4-Dec-2011 BF 31-Aug-2012 PV 26,003.00 0.00 26,003.00 1.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES  3-Sep-2012 EF 29-Nov-2012 AQ(E) 0.00 26,101.00 26,101.00 0.00 10,367.78  12,257.38 3,475.84 0.00 0.00 0.00 0.00

00
T

Project Controls

E X PO

Copyright @ 2011. All rights reserved



Representative Examples of Productivity Analysis Reports

Facility Specific — Commodity Specific Productivity Reports

Cost Per Unit of Work Cost Per Unit of Quantity * Productivity reports measure and benchmark
EVC/EVW Period (Budgeted Rate) EVC/EVQ Period (Budgeted Rate) . . . .
EVC/EVW Cumulative (Average Rate)  EVC/EVQ Cumulative (Average Rate) project performance against 1ndust1'y pubhshed
AC/AW Period (Actual Rate) AC/AQ Period (Actual Rate) k

AC/AW Cumulative (Average Rate) AC/AQ Cumulative (Average Rate) Key Performance Indicators [KPIS] .

AC/EVW Period AC/EVQ Period . . . .

AC/EVW Cumulative AC/EVQ Cumulative * Benchmarking identifies where improvements
ESP/EVW Perod ESP/EVQ Period .

ESP/EVW Cumulative ESP/EVQ Cumulative can be made to lower costs, increase

ESP/AW Period ESP/AQ Period ?

ESP/AW Cumulative ESP/AQ Cumulative 1 114

PI - Period = (EVC/EVW) + (AC/AW) PI - Period = (EVC/EVQ) + (AC/AQ) prOdU'CthIty and prOﬁtablhty’

PI - Cumulative PI - Cumulative * Publications with Productivity Constants:
Work Per Unit of Quantity Quantity Per Unit of Work

EVW/EVQ Period (Budgeted Rate) EVQ/EVW Period (Budgeted Rate) Rawlinsons Construction Cost Guide
EVW/EVQ Cumulative (Average Rate) EVQ/EVW Cumulative (Average Rate)

AW/AQ Period (Budgeted Rate) AQ/AW Period

AW/AQ Cumulative (Average Rate) AQ/AW Cumulative (Average Rate)

AW/EVQ Period AQ/EVW Period

AW/EVQ Cumulative AQ/EVW Cumulative

PI - Period = (EVW/EVQ) + (AW/AQ) PI - Period = (EVQ/EVW + (AQ/AW)

PI - Cumulative PI - Cumulative

Cost Rates Per Work Definitions:

EVC/EVW = Earned Value for cost per Earned Units of Work.
AC/AW = Actual Cost per Actual Units of Work.

AC/EVW = Actual Cost per Eamed Units of Work.

ESP/EVW = Earned Sell Price/Revenue per Eamed Units of Work.
ESP/AQ = Sell Price/Revenue per Actual Units of Work.

Rawlinsons Process Engineering Handbook

Cost Per Unit of Quantity Definitions:

EVC/EVQ = Earned Value Cost rate per Eamed Units of Quantity.
AC/AQ = Actual Cost per Actual Units of Quantity used.

AC/EVQ = Actual Cost per Eamed Units of Quantity.

ESP/EVQ = Earned Sell Price/Revenue per earned Units of Quantity.
ESP/AQ = Earned Sell Price/Revenue per Actual Units of Quantity used.

Work per Quantity Definitions:

EVW/EVQ = Earned Value Units of Work per Eamed Value Units of Quantity.
AW/AQ = Actual Units of Work per Actual units of Quantity used.

AW/EVQ = Actual Units of Work per Earned Value Units of Quantity.
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Representative Examples of Productivity Analysis Reports

Productivity Graph (Work Per Quantity) - Monthly As at 31-Aug-2012
Oxygen PlantResource Equals CON-MT-CN - Concrete
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Productivity Graph Performance Index (Work Per Quantity) - Monthly As at 31-Aug-2012
Oxygen PlantResource Equals CON-MT-CN - Concrete
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Conclusion

North America

Supertech Project
Management Inc.

Phone: +1-888-386-3885
Mobile: +1 919-450-7850
E-mail: EVPM@suptec.us

Mailing Address:
P.O. Box 72 Anderson,
SC 29622-0072, USA

Asla, Australla, and
Paclflc Basin

Supertech Project Management
(Australia) Pty. Ltd.

Phone: +613 (0) 98666866
Fax: +613 (0) 98666262
E-mail: EVPM@suptec.com.au

Mailing Address:

Unit 22, 20 Commercial Road,
Melbourne, Victoria 3004
Australia

For Today Visit Our Stand
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Q&A

Contact Details - Local and Internationally

Europe

Supertech Project
Management
(Europe) Ltd.

Phone: +44 (0) 845 409 0550
Mobile: +44 (0) 781 587 5606
E-mail: EVPM@suptec.co.uk

Mailing Address:
Manor Lees House, 49
Reading Road,
Woodley,

Reading,

Berkshire. RG5 3DA.
United Kingdom.

www.suptec.co.uk

EVENGINE™ 2013

Control and influence
your projects with the
complete Earned Value
Project Management
Control System.

www.evengine.net
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