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Course Objectives & Overview

After this course, the participants 
know

how to  schedule / plan project 
activities

how to efficiently use  resources 
for  project activities

how to  track  project activities 
and respond

© ABB Group
February 15, 2012 | Slide 2

Topics
Project Scope

Critical Path Method

Customer in the Critical Path

Schedule & Resources

Typical issues with Project Schedule

Project Planning & Scheduling

Title Author
Fast Forward MBA in Project Management Eric Verzuh

Critical Chain Eliyahu M Goldratt

Recommended Resources



Project Planning & Scheduling

People demonstrating this competency effectively plan, schedule, 
monitor and control activities necessary for predictable fulfillment of 
planned activities with efficient utilization of available resources.

The output from project planning is captured as part of a project 
deliverable called as Project Execution Plan (PEP) or Project 
Management Plan or Project Plan.
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Characteristics of the Project

A project is a temporary endeavour undertaken to create a unique product,  
service, or result.

Characteristics

Temporary

Unique

Progressively elaborated

Triple Constraint

Customer Satisfaction
Quality

Scope

Costs / 
Resources

Time

Reference :  PMBOK®  Guide, Third Edition,  Project Management Institute



Project Planning

Project Planning  involves  detailing the 
strategy for Customer. 

The Project Manager shall encourage the 
participation of whole project team while 
developing the Project Plan. 

Lot of iterations or progressive detailing of 
the execution strategy may be needed 
while developing this project deliverable as 
the project team understands the 
interdependencies and implications of 
different components of the Project Plan. 
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Planning Overview

Determine the Project Scope

Build a Work Breakdown Structure 
(WBS) on a paper.

Identify the task relationships and 
build a high-level project schedule 
network diagram on a paper.

Estimate work packages

Calculate initial schedule

Assign and level resources 

Create/refine the project schedule
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Project Plan

A formal, approved document that defines how the project is executed, 
monitored, controlled and closed. 

The primary uses of the project plan are to document planning assumptions and 
decisions, to facilitate communication, among stakeholders, and to document 
approved scope, cost, and schedule baselines. 

It may be a summary or detailed, and may be composed of following subsidiary 
planning documents:

Project team  and Roles & Responsibilities
Customers’ obligation/deliverables for project, insurance, taxation and warranty 
requirements
Project Risk Management Plan
Project Communication Plan including meetings, reports, and who has authority to make 
or approve changes to contract
Procedure for changes/claims during the execution of the project
Project Documentation Plan
Project Quality Plan
Project  Health, Safety & Environmental Plan
Project Procurements Plan including logistics
Project Schedule
Invoicing schedule
Customer acceptance criteria 



PROJECT SCOPE

Objectives: 

Determining the Project Scope

Work Breakdown Structure
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Determining the Project Scope

Project Deliverables 

Any measurable, tangible, verifiable outcome, result or item that 
must be produced to complete a project or part of a project. 

Project Specific Deliverables

What the project  requires.

Examples:  GA  Drawing,  Wiring Diagram, Test Report , User 
Documentation etc.

Organization Deliverables

What the organization requires

Examples :  Internal Project Progress Report, Project Closure 
Report etc. 
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Work Breakdown Structure (WBS)

A deliverable oriented grouping of project elements that 
organizes and defines the total workspace of the project. 

Each descending level represents an increasingly detailed 
definition of the project work.

Reference :  PMBOK®  Guide, Third Edition,  Project Management Institute
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Rules to create WBS

Created with the help of project team.

The first level is completed before breaking 
the project further. The entire project scope 
is included in this level.

Each level of WBS is a segment which is 
smaller than above level and work towards 
the project deliverables.

Work not included in WBS is not considered 
as part of the project.

Breaking the WBS eventually will lead to 
Work Packages or activities that

Can be estimated realistically and 
confidently.

Cannot be logically subdivided further.

Can be completed quickly

Results in a meaningful deliverable.
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Benefits of WBS

Helps the project team to understand the overall scope and how 
their work can impact the project as a whole

Prevents work  slipping through cracks

Helps to identify Cost Opportunities by Perfecting Quality (COPQ)

Facilitates the communication among various stakeholders

Excellent team building and reporting tool



WBS Example

BU Substations for example has issued an 
Instruction (3VAA 100115) for                               
Work Breakdown Structure (WBS).

WBS for Substations
1 - Switchgear Main Components
2 - Structural Elements & Connections
3 - Control & Protection
4 - Cables & Accessories
5 - Auxiliary System
6 - Special Systems
7 - Civil Work
8 - Erection & Commissioning
9 - Project Management & Administration

Link to inside.abb - Please type the below  
address in your web browser to access this 
instruction on WBS. The enclosure has full 
WBS as an excel file. 
http://inside.abb.com/cawp/gad00072/e615f
38a68827337c125773000290e08.aspx
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11 21 31 41 51 61 71 81 91

111 GIS 211 TOWERS / GANTRIES TAKE OFF YARD 311 SCADA 411 CABLES 511 AUX. TRANSFORMER 611 SVC 711 QUALITY/OHS 811 COMPLETE ERECTION PACKAGE 911 CONTRACTS
112 URBAN 212 SUPPORT STRUCTURES 312 412 CABLE SEALING ENDS 512 AC DISTRIBUTION 612 SERIES CAPACITORS 712 CIVIL PERMITS 812 ELECTRICAL ERECTION PACKAGE 912 PROJECT START DOCUMENTS
113 ACI 213 BUSBARS 313 413 513 DC DISTRIBUTION 613 FILTER BANKS 713 INTERFACE COORDINATION 813 MECHANICAL ERECTION PACKAGE 913 CUSTOMER DOCUMENTS
114 MV SWITCHGEAR 214 314 414 514 BATTERY & CHARGER 614 714 FURNITURE / SHELVES 814 914 MoMs
115 MOBILE S/S 215 315 415 515 DIESEL GENERATOR 615 715 815 915 CORRESPONDENCE
116 216 316 416 516 UPS 616 716 816 916 PROJECT CONTROLLING
117 217 317 417 517 617 717 817 917 PROJECT CLOSEOUT
118 218 318 418 518 618 718 818 918 ADMINISTRATION
119 219 319 419 519 619 719 819 919

12 22 32 42 52 62 72 82 92

121 PASS 221 STRANDED CONDUCTORS 321 SCADA RTU 421 CABLES 521 OUTDOOR LIGHTING 621 POWER QUALITY SYSTEMS 721 SITE SURVEY & SOIL INVESTIGATION 821 CAMP & OFFICE FACILITIES 921 PROJECT MANAGEMENT LOCAL
122 IAIS 222 TUBES 322 SEQUENCE OF EVENT RECORDING 422 CABLE SEALING ENDS 522 INDOOR LIGHTING & SMALL POWER 622 DYNAMIC VOLTAGE RESTORER 722 ACCESS ROAD 822 STORAGES 922
123 LTB COMPACT 223 CONNECTORS / TERMINALS 323 TRANSIENT FAUL RECORDING 423 523 COMMUNICATION SYSTEMS 623 723 REROUTING & DEMOLITION 823 SITE INFRASTRUCTURE 923
124 COMPASS 224 BUS-DUCTS 324 STATION CONTROL 424 524 624 724 SOIL IMPROVEMENT 824 ERECTION EQUIPMENT 924
125 LINE ENTRANCE MODULE 225 WALL BUSHINGS 325 METERING 425 525 625 725 SITE PREPERATION 825 COMMISSIONING TOOLS 925
126 MUW 226 326 POWER QUALITY MEASUREMENT 426 526 626 726 PILING 826 SPECIAL INSTALLATION EQUIPMENT 926
127 227 327 427 527 627 727 827 SPECIAL COMMISSIONING EQUIPMENT 927
128 228 328 428 528 628 728 828 928
129 229 329 429 529 629 729 829 929

13 23 33 43 53 63 73 83 93

131 CB 231 SUPPORT INSULATORS 331 LOCAL MARSHALLING 431 AC CABLES 531 HEATING, VENTILATION, AIR COND. 631 OH-LINES 731 CAMP/OFFICE FACILITIES 831 MECHANICAL WORKS 931 CUSTOMER ENGINEERING DOCUMENTS
132 DS / ES 232 STRING INSULATORS 332 LOCAL TERMINAL BOX 432 DC CABLES 532 CRANES, LIFTING DEVICES 632 UG-CABLE LINES 732 STORAGES, FENCE & GUARD 832 ELECTRICAL WORKS 932 CONCEPTUAL DESING
133 CT 233 333 LOCAL CONTROL PANEL 433 533 HOT LINE WASHING SYSTEM 633 POWER DUCTS 733 TEMP. ROADS & PARKING 833 OTHER WORKS 933 BASE DESIGN
134 VT / CVT 234 334 434 534 634 734 CONSTRUCTION EQUIPMENT 834 934 DETAIL DESIGN
135 COMBINED CT/VT 235 335 435 535 635 735 835 935 MATERIAL DESIGN
136 SA 236 336 436 536 636 736 836 936 FINALIZATION
137 LT 237 337 437 537 637 737 837 937 DOCUMENTATION
138 CC 238 338 438 538 638 738 838 938
139 BUSHING 239 339 439 539 639 739 839 939

14 24 34 44 54 64 74 84 94

141 241 EARTHING COPPER MATERIAL 341 BUSBAR PROTECTION 441 CONTROL CABLES 541 FIRE FIGHTING & DEDECTION SYSTEM 641 741 FENCING & GATES 841 PRECOMMISSIONING APPARATUS 941 QUALITY AUDITS
142 242 LIGHTNING PROTECTION CONDUCTORS 342 CBF PROTECTION 442 FIBRE OPTIC CABLES 542 642 742 SERVICES 842 COMM. AUX. SYSTEM 942 FACTORY ACCEPTANCE TESTS
143 243 EARTHING ACCESSORIES 343 OHL PROTECTION 443 COAXIAL CABLES 543 643 743 ROADS & PARKING 843 COMM. PROTECTION SYSTEM 943 HEALTH, SAFETY & ENVIRONMENT
144 244 EARTHING RODS 344 UGL PROTECTION 444 TELEPHONE CABLES 544 644 744 EARTHING/ LIGHTNING SYSTEM 844 COMM. CONTROL SYSTEM 944
145 245 MAINTENANCE EARTHING DEVICES 345 TRANSFORMER PROTECTION 445 TRANSDUCER CABLES 545 645 745 YARD FINISHING 845 COMM. TELECOMM. SYSTEM 945
146 246 346 REACTOR PROTECTION 446 546 646 746 846 946
147 247 347 GENERATOR PROTECTION 447 547 647 747 847 947
148 248 348 FILTER PROTECTION 448 548 648 748 848 948
149 249 349 449 549 649 749 849 949

15 25 35 45 55 65 75 85 95

151 POWER TRANSFORMER 251 PLANT LABELING 351 PLC EQUIPMENT 451 SUPPORTS & FIXING HV-CABLE 551 INTRUSION SYSTEM 651 751 TUNNELS 851 951 OF FERS
152 REACTOR 252 352 FO EQUIPMENT 452 SUPPORTS & FIXING MV-CABLE 552 652 752 CABLE. TRENCHES CONDUITS 852 952 CONTRACTS
153 253 353 RADIO EQUIPMENT 453 SUPPORTS LV-CABLE 553 653 753 853 953 PARTIAL DELIVERIES
154 254 354 TELEPHONE EQUIPMENT 454 SUPPORT CONTROL CABLE 554 654 754 854 954 FREE OF CHARGE
155 255 355 455 SUPPORT F O-CABLE 555 655 755 855 955 CALCULATION
156 256 356 456 556 656 756 856 956
157 257 357 457 557 657 757 857 957
158 258 358 458 558 658 758 858 958
159 259 359 459 559 659 759 859 959

16 26 36 46 56 66 76 86 96

161 261 361 461 CABLE GLANDS 561 MAINTENANCE WORKSHOP EQ. 661 761 TRANSFORMER & REACTOR 861 961
162 262 362 462 CABLE MARKERS 562 662 762 LINE TOWER FOUNDATIONS 862 962
163 263 363 463 CABLE FIXING 563 663 763 GANTRY- & EQUIPMENT FOUNDATIONS 863 963
164 264 364 464 564 664 764 OTHER FOUNDATIONS 864 964
165 265 365 465 565 665 765 865 965
166 266 366 466 566 666 766 866 966
167 267 367 467 567 667 767 867 967
168 268 368 468 568 668 768 868 968
169 269 369 469 569 669 769 869 969

17 27 37 47 57 67 77 87 97

171 271 371 471 571 671 771 CONTROL BUILDING 871 CONTROL BUILDING 971 CONTROLLING GENERAL
172 272 372 472 572 672 772 GIS BUILDINGS 872 GIS BUILDING 972 INSURANCES
173 273 373 473 573 673 773 GUARD HOUSES 873 GUARD HOUSES 973 BANK GUARANTEES
174 274 374 474 574 674 774 FF PUMP HOUSE 874 STAFF ACCOMODATION 974 TAXES AND REGISTRATION
175 275 375 475 575 675 775 HV CABLE PUMP BUILDING 875 OTHERS 975 HEDGING
176 276 376 476 576 676 776 STORAGE BUILDING 876 976 PETTY CASH ADMINISTRATION
177 277 377 477 577 677 777 OTHERS 877 977 CONSORTIUM ADMINISTRATION
178 278 378 478 578 678 778 878 978 CUSTOMER INVOICING
179 279 379 479 579 679 779 879 979 SPECIAL REPORTING

18 28 38 48 58 68 78 88 98

181 SPARE PARTS 281 SPARE PARTS 381 SPARE PARTS 481 SPARE PARTS 581 SPARE PARTS 681 SPARE PARTS 781 HOME OFF ICE ADMINISTRATION 881 COMM. SUPERVISION & ADMIN 981 CONTINGENCIES
182 SPECIAL TOOLS 282 SPECIAL TOOLS 382 SPECIAL TOOLS 482 SPECIAL TOOLS 582 SPECIAL TOOLS 682 SPECIAL TOOLS 782 SITE MANAGEMENT 882 982 PROJECT RISK PROVISIONS
183 SPARE PART & TOOL LABELING 283 SPARE PART & TOOL LABELING 383 SPARE PART & TOOL LABELING 483 SPARE PART & TOOL LABELING 583 SPARE PART & TOOL LABELING 683 SPARE PART & TOOL LABELING 783 OHS MANAGEMENT 883 983
184 284 384 484 584 684 784 884 984
185 285 385 485 585 685 785 885 985
186 286 386 486 586 686 786 886 986
187 287 387 487 587 687 787 887 987
188 288 388 488 588 688 788 888 988
189 289 389 489 589 689 789 889 989

19 29 39 49 59 69 79 89 99

191 BASIC ENGINEERING 291 BASIC ENGINEERING 391 BASIC ENGINEERING 491 BASIC ENGINEERING 591 BASIC ENGINEERING 691 BASIC ENGINEERING 791 CIVIL CONCEPT (DESIGN MANUAL) 891 SITE ENGINEERING 991 NON-CONFORMANCE COSTS
192 DETAIL ENGINEERING 292 DETAIL ENGINEERING 392 DETAIL ENGINEERING 492 DETAIL ENGINEERING 592 DETAIL ENGINEERING 692 DETAIL ENGINEERING 792 CIVIL BASIC DESIGN DOCUMENTS 892 992 WARRANTY COSTS
193 MATERIAL ORDERING 293 MATERIAL ORDERING 393 MATERIAL ORDERING 493 MATERIAL ORDERING 593 MATERIAL ORDERING 693 MATERIAL ORDERING 793 CIVIL DETAIL DESIGN 893 993
194 294 394 494 594 694 794 894 994
195 295 395 495 595 695 795 895 995
196 296 396 496 596 696 796 896 996
197 297 397 497 597 697 797 897 997
198 298 398 498 598 698 798 898 998
199 299 399 499 599 699 799 899 999

QUALITY ASSURANCE & INSPECTIONS

SWITCHGEAR 
MAIN COMPONENTS

STRUCTURAL ELEMENTS 
& CONNECTIONS

CONTROL & 
PROTECTION

PROJECT MANAGEMENT 
& ADMINISTRATION

PROJECT MANAGEMENT HOME

PROJECT MANAGEMENT LOCAL

OVERAL L ENGINEERING

STEEL STRUCTURES NETWORK CONT ROL

FREE

FREE

SPARE PARTS & SPECIAL TOOLS "1"

ENGINEERING "1"

PROJECT LOGISTICS

TRAINING

COMMERCIAL IT EMS

FINANCIAL ITEMS

ENGINEERING "2"

SPARE PARTS & SPECIAL TOOL S "2"

FREE

FREE

QUALITY COSTS

COMPLETE SWITCHGEAR

HV MODULES

HV APPARATUS

MV APPARATUS

TRANSFORMERS & REACTORS

STATION CONTROL

LOCAL CONTROL

PROTECTION

TELECOMMUNICATIONPLANT LABELLI NG

EARTHING & LIGHTNING PROTECTION

INSULATORS

HV CONNECTIONS

ENGINEERING "4"

SPARE PARTS & SPECIAL TOOL S "4"

FREE

CABLE ACCESSORIESREMOTE STATION

FREE

SPARE PARTS & SPECIAL TOOLS "3"

ENGINEERING "3"

CABLE SUPPORTS

CONTROL CABLES

LV POWER CABLES

MV CABLES

FIRE PROTECTION

SECURITY SYST EMS

OTHER AUX. SYSTEMS

FREE

SPARE PARTS & SPECIAL TOOLS "5"

ENGINEERING "5"

AUX. POWER SUPPLY

ELECTRICAL SYSTEMS

MECHANICAL SYSTEMS

FREE

BUILDINGS

CIVIL WORKS SUPERVISION & CIVIL PROJ. MNGT.

ENGINEERING "6"

SPARE PARTS & SPECIAL TOOL S "6"

FREE

FREE OUTDOOR FOUNDATIONS

ENGINEERING "7" SITE ENGINEERING "8"

COMMISSIONING SUPERVISION & ADMI NISTRATION

ERECTION SUPERVISION & ADMINISTRATION

FREE

HV CABLES

FREE

FREE

COMMISSIONING

SPECIAL SYSTEMS

COMPLETE CIVIL WORKS PACKAGE

SITE PREPARATION WORKS

SITE MOBILIZATION / DEMOBILIZATION

SUBSTATION SITE WORKS

CABLE T RENCHES, TUNNEL, DUCTS & CONDUITS

ERECTION

MOBILIZATION / DEMOBILIZATION

COMPLETE ERECTION PACKAGE

ERECTION & COMMI SSIONING

INTERCONNECTIONS

POWER ELECTRONIC DEVICES

COMPENSATION SYSTEMS

8 97

CIVIL WORKCABLES & ACCESSORIES AUXILIARY SYSTEMS

21 6543

http://inside.abb.com/cawp/gad00072/e615f


CRITICAL PATH METHOD

Objectives: 

Project Schedule Network Diagram

Critical Path

Critical Path Method

Impact of Customer Obligations on Project 
Schedule
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Project Schedule Network Diagrams

Any  schematic display of logical relationships of project activities. 
Always draws from left to right to reflect project chronology. 

Inputs  to create  network diagrams
WBS

Activity list

Mandatory dependencies

Discretionary dependencies

External dependencies

Milestones

B C

H K

I

J

FE

A GD

Reference :  PMBOK®  Guide, Third Edition,  Project Management Institute
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Forward Pass &  Backward Pass

1 11 11 26
B C

H K

I

J

FE

A GD

t=10 t=15

t=1 t=1 t=5 t=5 t=5

t=10 t=45

t=1

t=20

0 1 1 2 56 61 61 66 66 71

1 11 11 56

1 2

1 21

66 7161 6656 61

1 11 11 56

65 66

51 71

46 6136 46

55 56

“Late Start”

“Late Finish”

0 1

“Early Start” “Early Finish”

Two passes are made on the network diagram to find the total duration and critical path

Foward pass to find Early Start and Early Finish

Early Finish (EF) =  Early Start (ES) + Task Duration (t)

Backward pass to find Late Start and Late Finish

Late Start (LS) =  Late Finish (LF) – Task Duration (t) 

Forward Pass

Backward Pass
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Float & Critical Path

Float / Slack

The amount of time a task  can be 
delayed without delaying the project.

Float  =

Late Start (LS) - Early Start (ES)    

or
Late Finish (LF) - Early Finish (EF)

Float on critical path = 0 (zero)  or   
negative.

Total Float  = LF – ES

Free Float = Total Float – Task Duration

1 11 11 26
B C

H K

I

J

FE

A GD

t=10 t=15

t=1 t=1 t=5 t=5 t=5

t=10 t=45

t=1

t=20

0 1 1 2 56 61 61 66 66 71

1 11 11 56

1 2

1 21

66 7161 6656 61

1 11 11 56

65 66

51 71

46 6136 46

55 560 1



Critical Path

Critical Path has all of the tasks with 
zero or negative float.

Critical Path is the longest duration path 
through a network diagram.

It determines shortest time to complete 
the project.

Critical path may change over time.

There can be more than one critical 
path. This situation may lead to 
increase in project risk.

A project may have negative float. If 
such situation arises we may need to 
crash or fast-track a project.
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B C

H K

I

J

FE

A GD

Reference :  PMBOK®  Guide, Third Edition,  Project Management Institute
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Critical Path Method

The Critical Path Method define a set of tasks linked to one or more
tasks that have no float or negative float, the sequence of activities
that must be completed on the dates scheduled for the project can
be completed within the deadline.

Use the Critical Path Method to identify and manage critical
tasks for the project

Include the customer related activities in the Critical Path.



SCHEDULE & RESOURCES

Objectives: 

Understand the different scheduling situations 
based on resources
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PERT Chart Gantt Chart

PERT Chart   and   Gantt  Chart

A

5

E

1

B

1

D

3

C

1

A

5

C

1
D

3

B

1
E

1
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Single person(R1) working on one project 
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A , R1

5

E, R1

1

B, R1

1

D, R1

3

C, R1

1

We need to consider all the tasks as serial as the same resource (R1)  
is working on all the tasks. All the tasks are on critical path.

A , R1

5

E, R1

1
B, R1

1

C , R1

1

D, R1

3



One common resource (R2) for two projects
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A , R1

5

E, R1&R2

1

B, R1

1

D, R2

3

C, R2

1

A , R3

5

E, R3&R2

1

B, R3

1

D, R2

3

C, R2

1

Project 1

Project 2

Project 1 and 2 as a stand-alone project  needs 7 days to complete each project.

If R2 needs to work on both the projects at the same time, then either of the projects 
may get delayed by 4 days, The inclusion of R2 (a common resource) may impact 
critical paths of both the projects .



Resources, Work and Duration

Duration is the length of working time 
between start and finish of a project activity 
or task. 

Work is the amount of effort that project 
resource(s) needs to complete the project 
activity or task. The effort is measured in 
time units like weeks, hours and days.

Resources are people, equipment or other 
services or material that are applied to 
completing a project activity or task. 

Resource Units indicate how much of the 
resources available time is being used to 
work on a particular project activity or task.

Reference :  Microsoft  Corporation,  Project 2003 Training
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Scheduling  formula

Work
Duration  =   

Resource Units



Resource Levelling

The project team adjusts the initial project 
schedule to account for resource 
constraints.  Project activities and tasks are 
rescheduled in order to optimize the 
resource utilization on the project.

Assign and level resources:

Estimate the resource requirements 
throughout the project for the initial 
project schedule

Identify the resource peaks.

At each project activity or task, delay 
the non-critical tasks within their float.

Reevaluate the work package estimates 
to eliminate the remaining peaks.
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Reference :  Fast Forward MBA in Project Management, Eric Verzuh

Planning Overview

Determine the Project Scope

Build a Work Breakdown Structure 
(WBS) on a paper.

Identify the task relationships and 
build a high-level project schedule 
network diagram on a paper.

Estimate work packages

Calculate initial schedule

Assign and level resources 

Create/refine the project schedule
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Project Cash-flow

Cash  comes out of our Business 
Processes. 

Schedule should define key 
milestones  to which payments are 
tied to  ensure positive cash flow 
throughout the execution phase.

Commissioning
Preliminary
Acceptance

Final
Acceptance

Tender

Custom er paymen t

Supp lier paymen t

A/R

A /P

Offer &
Contract

Assembly

G oods in  
transit

Delivery
Civil  w orks, 
erection & 

subcontrac ting

Invoicing Acceptance
test?

2 1
Janua ry

Project 
M anagem ent  & 

S cheduling

Purchasing & 
subcontrac ting

Engineering

Contract conditions:

Project time: 18 m

Payment conditions:

10% advance

85% at delivery

5%  retention 

3 deliveries:

month 5, month 10,  month 14

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Sales Price/
Payment IN

Cash Flow

Production Cost/
Payment OUT
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Project Schedule
Task Description Days 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Kick-off Meeting with Customer 1

Basic Design (E) 10

Procurement, Manufacturing, 
Shipment and Receipt of Material (F)

45

Software Design (B) 10

Software Development (C) 15

Site Start-up (D) 1

Inspection of Material at Site (I) 2

Installation (G) 5

Commissioning (H) 5

Final Documentation (J) 20

Preliminary Acceptance/PAC  (I) 5

B C

H K

I

J

FE

A GD

Project schedule includes the planned dates for starting 
and completing project activities and milestones.

Assure a minimum but sufficient project float for tasks 
on non- critical path

Actively strive to optimize overall resource planning and 
utilization



Project Baseline

Project Baseline is the original project plan as approved by 
the stakeholders.  It is changed only in response to an 
approved scope of work or deliverable change.

The project baseline also represents the accepted “Triple 
Constraint” for the project.  

A baseline is a comparison point. Ideally a project should 
never vary from its original plan. So a comparison between 
actual performance and the baseline show no variance.

One of the ways of holding the focus on project objectives is 
by keeping the baseline schedule and cost goals visible.

WBS facilitates the communication among various 
stakeholders related to scope.

S-Curve and Gantt chart are examples for tracking the 
schedule goals.

Earned value reporting is an example for tracking the schedule 
and cost variances.

Customer Satisfaction
Quality

Scope

Costs / 
Resources

Time
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Reference :  Fast Forward MBA in Project Management, Eric Verzuh
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S-Curve

S-Curve is a method  for measuring progress in a graphical way utilizing the 
cumulative data for plan vs. actual.

The analysis can predict whether the project is progressing as per plan or not.

SCURVE for 400/220 KV Subs tation Project at Narendra
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Earned Value Management (EVM) 1/2

EVM is a method  for integrating scope, schedule 
and resources and for measuring project 
performance. 

Earned value analysis can predict:

whether the project is on-time & on-cost and  

what is estimate at completion of the project.

EVM Terminology

Planned Value (PV)
Estimated value of the work 
planned.

Earned Value (EV)
Estimated value of the work 
actually accomplished or 
performed.

Actual Cost (AC)
Actual cost incurred.

Budgeted at Completion 
(BAC)
Budgeted value for the 
work.

Term Formula Interpretation
Schedule Variance (SV) SV = EV - PV Positive means ahead of schedule

Negative means behind schedule.

Cost Variance (CV) CV = EV - AC Positive means under the budget.

Negative means there is a cost overrun.

Schedule Performance 
Index (SPI)

SPI = EV / PV > 1 means ahead of schedule

< 1 means behind schedule

Cost Performance 
Index (CPI)

CPI = EV / AC > 1 means under the budget

< 1 means there is a cost overrun.

Reference :  PMBOK®  Guide, Third Edition,  Project Management Institute



Earned Value Management (EVM) 2/2

Term Formula Notes
Estimate at 
Completion (EAC)

EAC =  BAC/CPI Used when no variances from BAC have occurred or 
we continue at the same rate of spending. 

Estimate at 
Completion (EAC)

EAC =  AC + ETC Used when original estimate is fundamentally flawed.

Estimate at 
Completion (EAC)

EAC =  AC + (BAC – EV) Used when current variances are thought to be 
atypical of future

Estimate at 
Completion (EAC)

EAC =  AC + (BAC-EV)/CPI Used when current variances are thought to be 
typical of future

Estimate to 
Complete (ETC)

ETC =  EAC – AC How much do we need to spend for completing the 
remaining work?

Variance at 
Completion (VAC)

VAC =  BAC - EAC

Reference :  PMBOK®  Guide, Third Edition,  Project Management Institute



TYPICAL ISSUES WITH 
PROJECT SCHEDULE

Objectives: 

Early Start vs. Late Start

How to shorten the Project Duration?

Revenue Plan driven schedule crashing
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Project Schedule based on Early Start & Late Start

Most project scheduling tools have an option to define the project based on 
Project Start Date or  Project End (or Finish) Date.  The scheduling with 

Project Start Date utilize the Early Start(ES) Dates for schedule 
computation based on Forward Pass technique.

Project End Date utilize the Late Finish(LF) Dates for schedule 
computation based on Backward Pass technique.

Project Manager(PM) needs to manually do Resource leveling and balancing 
the schedule by moving the non-critical tasks within their float. 

Tasks with external dependencies shall start on Early Start(ES) 
considering there may be delays in finishing these activities. 

Discretionary dependency tasks may start on Late Start(LS) Date.
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Project Schedule based on Early Start & Late Start

Project Schedule based on Early Start Project Schedule based on Late Start

What  do we observe if we start all the 
tasks on Early Start

PM needs to concentrate on Red colored 
tasks as they are on Critical Path.  Any 
delay on critical path will delay the project.

The project team may not have been fully 
on-boarded as they may have been busy 
on existing projects. 

PM may lose focus by starting tasks that 
are on non-critical path.  

PM needs to consider the impact of 
multitasking if the same resource is 
working on two or more tasks.

What  do we observe if we start all the 
tasks on Late Start

PM needs to consider the availability of 
resources on non-critical path tasks that 
are starting on Late Start. 

Any delay in non-critical path tasks may 
delay the project. In such case, the non-
critical path tasks also become critical 
path tasks. There can be more than one 
critical path now. This situation may lead 
to increase in project risk.
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How to shorten the project duration  -
Crashing  & Fast Tracking

Crashing
Adding more resources to the activities on the 
critical path.
Moving resources from non-critical activities.
Adding more resources to the project.

Fast Tracking
Performing the activities on the critical path in 
parallel instead of sequentially.
Fast tracking often results in rework, increases 
risk and requires more attention to communication 
among project team.

B C

H K

I

J

FE

A GD



Issues with crashing

A project needs to have optimum 
team size. 

The communication load of the total 
team increases as the project size 
increases exponentially.

If we need to increase the team 
size,  then consider

the communication load of the 
existing team members

the issues of team dynamics. 
The team already under 
pressure may be demoralized 
due to the inclusion of new team 
member

the overall project cost.



What is a Realistic Time Estimate?
PERT Heuristic

Probability of completing 
the task as time increases.

90%50%

Actual Work Safety Time

M

O P

Duration  can be 
estimated by various ways 

CPM (Critical Path 
Method) – One estimate

PERT - Three Estimates

(P + 4M + O)/6

P =  Pessimistic

O =  Optimistic

M = Most Likely

The more uncertainty the more skewed shape of the 
curve we get estimates that are further away from 
the median  (Most Likely)….
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How to shorten the project duration?  

Today’s reality in most projects:
Value-added time in project 
management is usually 10 % or less 
Queuing, following-up  and waiting 
comprise rest of the time

How to shorten the project duration? 
Revisit the estimates once more. 
Consider moving the estimates to 
“Optimistic” or “Most Likely”,   instead of 
“Pessimistic”.
Review the waiting period between different 
tasks.
Reward the project team if they can meet 
the “On Time Delivery”  by reducing the 
estimate

O P

M

Value-added time Non-value-added time

Start End
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Delay analysis and corrective action

Following are the steps for keeping the project on 
track, and these steps needs to be repeated 
throughout the project:

Monitor the project scope utilizing the project 
contract and it subsequent amendments for any 
scope changes and the WBS.

Montitor the project cost with Full Cost 
Calculation/FCM  and/or Business System.

Monitor the project schedule and cost 
performance utilizign the project Gantt chart, S-
curve and/or Earned value reporting.

Identify the sources for the problems causing the 
schedule and/or cost variances.

Develop a solution. 

Communicate the impacts of the problem and the 
solution to all affected stakeholders.

Update the project plan and implement it.

SCURVE for 400/220 KV Substation Proje ct at Narendra
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Term Formula Interpretation
Schedule Variance (SV) SV = EV - PV Positive means ahead of schedule

Negative means behind schedule.

Cost Variance (CV) CV = EV - AC Positive means under the budget.

Negative means there is a cost overrun.

Schedule Performance 
Index (SPI)

SPI = EV / PV > 1 means ahead of schedule

< 1 means behind schedule

Cost Performance 
Index (CPI)

CPI = EV / AC > 1 means under the budget

< 1 means there is a cost overrun.



PROJECT PLANNING & 
SCHEDULING TOOLS
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Project Planning & Scheduling Tools

Project Planning & scheduling tools provides schedule 
component names, definitions, structural relationships, and 
formats that support the application of the scheduling method. 

Variety of software applications are available in the market to 
prepare a project schedule.  e.g. Microsoft Project, Primavera

Usually there is a great temptation to start creating project 
schedule by entering data into templates provided by the 
software.  There is a major flaw in this approach -

Only a part of the project activities can be seen on the 
computer screen

The dependencies for different project activities or tasks 
may not be visible or overlooked. 

Most project scheduling tools have an option to define the 
project based on Project Start Date or  Project End (or 
Finish) Date. Project Manager(PM) needs to manually do 
Resource leveling and balancing the schedule by moving 
the non-critical tasks within their float. 

Before start creating 
project schedule 
software application:

Build a Work Breakdown 
Structure (WBS) on a 
paper.

Identify the task 
relationships, and build 
a high-level project 
schedule network 
diagram on a paper.
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Microsoft Project

Microsoft Project is a popular application for project scheduling and execution tracking.

Microsoft provides lot of free eLearning modules. Please visit:

http://office.microsoft.com

ABB US has developed an extensive guide to utilize this application. Please visit:

http://inside.abb.com/cawp/gad00636/2241c4d4b2976bcec1257818004e70a4.aspx

Advantages:

Easy to use application

Most customers prefer project schedule using this application

http://office.microsoft.com/
http://inside.abb.com/cawp/gad00636/2241c4d4b2976bcec1257818004e70a4.aspx
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Primavera

Primavera is an application for project scheduling and execution tracking. 

ABB UK has developed an extensive guide to utilize this application. Please visit:

http://inside.abb.com/cawp/gad00636/2241c4d4b2976bcec1257818004e70a4.aspx

Advantages:

Very popular in EPC companies,  and in projects where the number of project 
activities or tasks are very large.

http://inside.abb.com/cawp/gad00636/2241c4d4b2976bcec1257818004e70a4.aspx


PROJECT PLANNING & 
SCHEDULING
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Typical tasks involved during Planning

1. Review the contract.
2. Define/organize the project team  and Roles & Responsibilities
3. Analyze/review resource planning
4. Define/refine Work Breakdown Structure (WBS)
5. Review the costing of the project incl. insurance & taxation.
6. Create/refine Project Schedule Network Diagram 
7. Create/refine Project Risk Management Plan
8. Create/refine Project Communication Plan
9. Create/refine Quality , Environment , Health & Safety Plan
10. Conduct risk analysis and open Risk Register.
11. Create/refine Project Procurements Plan
12. Create/refine Project Schedule
13. Create/refine time-phased cash-flow/budget
14. Compile the Project Management Plan and get team commitment 
15. Get approval for the Project Management Plan
16. Conduct kick-off meetings with Internal project organization, Consortium (if applicable) and, Client
17. Review the Project Planning & Start-up

Tasks 1 to 13

Tasks 14,15

Tasks 16, 17

Yes

No



What is a good schedule ?

A Time table  who does what and  by when?

A description of the progress of an order through the delivery process. 

A prediction of how much money we will make during the execution of the project.

A tool  for saying what we can  do  with the resources we have.

A tool to tell us how may resources we need, when and where to achieve  a 
certain set of  orders.

© ABB Group 
February 15, 2012 | Slide 45

Task Description Days 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Receipt Contract. (A) 1

Basic Design (E) 10

Procurement, Manufacturing, 
Shipment and Receipt of Material (F)

45

Software Design (B) 10

Software Development © 15

Site Start-up (D) 1

Inspection of Material at Site (I) 1

Installation (G) 5

Commissioning (H) 5

Final Documentation (J) 20

Preliminary Acceptance/PAC  (I) 5
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Begin with Project Closure in Mind

It is difficult to know whether you can build 
the product that the customer wants in the 
desired time frame, until you have a 
detailed understanding of what the 
customer really wants.

Acceptance criteria should be clearly 
defined, i.e.

The customer knows what we will 
deliver for the money

We know what we must deliver to 
satisfy the customer and receive 
contractual payment

Any open action item including 
agreed upon time for completion 
should be listed and acted upon.
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Planning & Schedule Management

Planning is done to secure project 
deliverables with efficient utilization 
of resources

The schedule meets what we have 
committed to customer.

Customer obligations are identified

Can contribute to margin 
improvement, if we focus on 
Critical Path.  

Should build in float to allow for 
unanticipated 'surprises‘. 

Cash  comes  out  of  our  
Business Processes. Schedule 
should define key milestones  to 
which payments are tied to  ensure 
positive cash flow throughout the 
execution phase.

Commissioning
Preliminary
Acceptance

Final
Acceptance

Tender

Custom e r paym en t

Supp lie r paym en t

A /R
A /P

Offer &
Contract

Assembly

G oo ds  in  
tran sit

D elivery
C iv il  w o rks ,  
erec tion & 

subcon trac ting

Invoicing Acceptance
test?

2 1
Jan ua ry

P ro jec t 
M anagem en t  &  

S ched uling

P urch as ing & 
subcon tracting

Engineering
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GG/LC-050 Project planning, scheduling & resources

Proper project planning & scheduling is essential for meeting 
Customer requirements & managing resources 
Project Planning

Use WBS packages with appropriate detail & milestones to 
ensure resource assignment
Establish documentation per Customer requirements

Project Schedule
Prepare project schedule with main activities, procurement 
schedule, supplier schedule & contractual milestones prior to 
start of work – review regularly
Show Customer activities on the schedule – review critical 
path during execution

Project Resources
During initial planning & scheduling phases, review list of 
required resources based on size & complexity of project
Define roles & responsibilities of project team & schedule 
regular feedback team meeting
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Project Planning & Scheduling

People demonstrating this competency 
effectively plan, schedule, monitor and 
control activities necessary for predictable 
fulfillment of planned activities with efficient 
utilization of available resources.

Project Planning 
& Scheduling

Customer 
Satisfaction 

Management in 
Projects

Project Financial 
& Cost 

Management

Legal & Contract 
Management for 

Projects

Project Execution 
Tracking and 

Reporting

Scope & Change 
Management in 

Projects

Project Risk and 
Opportunity 

Management

Procurement 
Management for 

Projects

ABB Project Manager

Understands critical path scheduling and 
assures a minimum but sufficient project 
float.

Actively strives to optimize overall resource 
planning and utilization considering 
resources within the local organization.

Assures a valid Quality,  Environment, 
Health and Safety  plan in place

Considers close out activities and influences 
for an early close out.

Explains  to project team about the benefits 
of the project as seen by the Customer

Manages planned activities including 
schedule difficulties accordingly.

Identifies and shares lessons learned.



Development Plan

Research has demonstrated that most learning comes from work and life experiences.  
Consider the following model while developing your own Personal Leadership 
Development Plan to develop this competency. 

It is important to ensure that there is an appropriate balance of development actions in 
the development plan

© ABB Group 
February 15, 2012 | Slide 50

• Self-directed learning
• Training & other off-the-job events

Off-the-Job (10%)

• Mentoring & support from others 
• Coaching
• Assessment

Along-the-Job (20%)

• On-the-job activities 
• Short-term assignments
• Expanding/ modifying job
• Outside own workplace

On-the-Job  (70%)

Are most effective, if the required behavior is 
already (partially) shown, but needs to be 
applied more often

Are most effective,  if the required behavior is 
not yet shown in an effective way and skills 
and knowledge has to be built up.
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Developing Project Planning & Scheduling Competency

Type of Learning Suggested Learning Activities
On-the- Job (70%)
• On-the-job activities 
• Short-term assignments
• Expanding/ modifying job
• Outside own workplace

• Develop & deliver Lessons Learned for past 3 projects 
• Develop Work Breakdown Structure and Network Diagram for 

your project
• Develop & document “Traffic Signal” presentations to mark 

project progress & explain to Project Team
• Develop follow-up routines to update progress on activities in 

contract schedule.

Along- the- Job (20%)
• Mentoring & support from others 
• Coaching
• Assessment

• Develop 3 actions for personal learning from archived lessons 
learned on past 3 projects

• Identify the areas where you need coaching or mentoring.

Off-the-Job (10%)
• Self-directed learning
• Training & other off-the-job events

• Study “Fast Forward MBA in Project Management” by Eric 
Verzuh

• Study “Critical Chain” by Eliyahu Goldratt
• ABB  APM6:  Project Management Video (TrainingPartner)
• Microsoft Project  or Primavera scheduling tool. Microsoft has 

lot of free eLearning courses in their web site.
• ESI  Project Planning Analysis & Control (PPAC) or                     

ESI Schedule & Cost Control (SCC) or equivalent
• ESI Project Management Applications (PMA)




