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The opportunity

Engineering has experienced late delivery, cost overruns and 
rework (quality) due to current approach to managing work 
which facilitates low reliability, high variability and lack of 
predicable outcomes.

• Complex projects with long durations

• Lack of clarity on engineering work 
processes

– How the work gets done

– Interfaces/multi-geographical areas

– Transient work force

• Contracting strategies designed to 
shield from risk mean relinquishing 
control

• Lack of understanding of sources of 
variability i.e., bottlenecks to getting 
work done

• Earn and burn mentality

– Is the “right” work being executed?

– Resource allocation

• Work not synchronized in an integrated 
production system
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Project Production Management

Traditional project management

Scope and quality Schedule Resource use

+ +=Cost, time 
and cash

Project Production Management

Scope and quality Workflow design Capacity Inventory Variability

+= + + +Cost, time 
and cash

All the reasons 
things finish early 
or late – technology, 
mixed priorities, 
vendor data

Work in process –
drawings, calculations, 
material requisitions 
waiting in queue
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Standard processes

Project controls

Project Production Control

Project Production Control approach

ActivityˇID ActivityˇName Rem
Dur

Start Finish Total
Float

SubˇSystem Predecessors Successors

Draftˇ-ˇPRˇLVL5ˇScheduleˇE&IˇLoadingDraftˇ-ˇPRˇLVL5ˇScheduleˇE&IˇLoading 160 18-Apr-15ˇA 03-Oct-15 0

MilestonesMilestones 155 01-May-15 03-Oct-15 0

GeneralGeneral 155 01-May-15 03-Oct-15 0

A17230 40UDC004-S11ˇUPSˇB8101 0 01-May-15* 54 A8000,ˇA16720
A15141 PermanentˇPower AvailableˇonˇB8310ˇ(SB-8310-A-01) 0 15-May-15* 115 A13160,ˇA14110
A15080 HelperˇMotorˇSoloˇRun 0 04-Sep-15 29 15A01-06 A14110 A15070
A15070 GTˇSoloˇRun 0 08-Sep-15 25 15A01-07 A13160,ˇA15080
A15121 TurboˇMachinery FinalˇAlignmentˇComplete 0 03-Oct-15 0 A15000,ˇA16260, A15050

02ˇCentrifugalˇCompressorˇJ-SpoolˇPre-Alignment02ˇCentrifugalˇCompressorˇJ-SpoolˇPre-Alignment 49 18-Apr-15ˇA 14-Jun-15 32

MechanicalMechanical 49 18-Apr-15ˇA 14-Jun-15 32

A17010 CCNˇ1098ˇ&ˇ1104ˇ-ˇJ-Spools Structural Materials 0 01-May-15* 45 A15310
A16980 CCNˇ1098ˇ&ˇ1104ˇ-ˇCivilˇWorks 5 27-Apr-15 01-May-15 51 A15310
A15300 StripˇScaffold 10 27-Apr-15 06-May-15 46 A2030
A2030 SimulationˇWeights 10 07-May-15 16-May-15 46 A15300 A2010,ˇA6040

A15310 CCNˇ1098ˇ&ˇ1104ˇ-ˇJ-Spools Structural Works 34 18-Apr-15ˇA 30-May-15 32 A16980,ˇA17010 A6040
A6040 Removeˇallˇtemporary supports,ˇpipingˇinˇfinalˇposition 5 31-May-15 04-Jun-15 32 15A01-01/02 A15310,ˇA2030 A2010
A2010 SpringˇHangers 10 05-Jun-15 14-Jun-15 32 A6040, Ǎ2030 A8040,ˇA6010

03aˇTurboˇMachineryˇPre-GroutˇAlignment03aˇTurboˇMachineryˇPre-GroutˇAlignment 18 27-Apr-15 14-May-15 3

MechanicalMechanical 18 27-Apr-15 14-May-15 3

A3000a TurboˇMachinery Pre-Grout Ǎlignment 18 27-Apr-15* 14-May-15 3 15A01-07 A3003B,ˇA3001B,ˇA3002B

03bˇCentrifugal Compressorˇ&ˇHelperˇMotorˇSkidsˇGrouting03bˇCentrifugal Compressorˇ&ˇHelperˇMotorˇSkidsˇGrouting 36 15-May-15 19-Jun-15 3

MechanicalMechanical 36 15-May-15 19-Jun-15 3

A3001B Pre-AlignmentˇGroutˇPRˇCompressors 5 15-May-15 19-May-15 3 15A01-01 A3000a A3001B10, Ǎ3003B
A3003B Pre-AlignmentˇGroutˇHP/MRˇCompressors 5 16-May-15 20-May-15 3 15A01-02 A3000a,ˇA3001B A3003B10, Ǎ3003B10,ˇA3002B
A3002B Pre-AlignmentˇGroutˇHelper Motor 6 17-May-15 22-May-15 3 15A01-06 A3000a,ˇA3003B A3002B10
A3001B107ˇdays curingˇPRˇCompressors 7 20-May-15 26-May-15 8 15A01-01 A3001B A4010
A3003B107ˇdays curingˇHP/MRˇCompressors 7 21-May-15 27-May-15 7 15A01-02 A3003B,ˇA3003B A4010
A3002B1028ˇdaysˇcuringˇHelperˇMotor 28 23-May-15 19-Jun-15 3 15A01-06 A3002B A15090

04ˇCentrifugalˇCompressorˇMountingˇAssembly &ˇSoftˇFoot04ˇCentrifugalˇCompressorˇMountingˇAssembly &ˇSoftˇFoot 27 28-May-15 23-Jun-15 3

MechanicalMechanical 27 28-May-15 23-Jun-15 3

A4010 BoltˇtensioningˇofˇMountingˇassemblyˇ&ˇSoftˇfootˇ-ˇCompressors 6 28-May-15 02-Jun-15 7 15A01-07 A3003B10,ˇA3001B10 A8040,ˇA7040,ˇB3000a,ˇA6010
A15090 BoltˇtensioningˇofˇMountingˇassemblyˇ&ˇSoftˇfootˇ-ˇHelperˇMotor 4 20-Jun-15 23-Jun-15 3 15A01-07 A3002B10 A15320,ˇA7040

05ˇCentrifugalˇCompressorˇDryˇGasˇSealˇInstallation05ˇCentrifugalˇCompressorˇDryˇGasˇSealˇInstallation 85 27-Apr-15 21-Jul-15 39

CCNCCN 85 27-Apr-15 21-Jul-15 39

A16110 CCN-1110ˇStructuralˇWorks 8 27-Apr-15 04-May-15 23 15A01-03 A16130
A16960 CCN-1108/1109ˇPiping Mater ials 0 04-Jun-15* 0 15A01-03 A16120
A16120 CCN-1108/1109ˇPiping 7 05-Jun-15 11-Jun-15 0 15A01-03 A16960,ˇA16130 A7020,ˇA16280

A16990 CCN-1001ˇMaterials 0 13-Jul-15* 39 15A01-03 A16280
A17500 CCN-1001ˇInstrumentˇPrecomm 0 21-Jul-15 21-Jul-15 39 15A01-03 A16280 A13010
A16280 CCN-1001ˇInstrumentˇWorks 8 13-Jul-15 21-Jul-15 39 15A01-03 A16990,ˇA16120, A16130 A17500

MechanicalMechanical 73 05-May-15 16-Jul-15 0

A16130 InstallˇNitrogenˇReverseˇFlowˇSkidsˇ(2) 8 05-May-15 12-May-15 23 15A01-03 A16110 A16280,ˇA16120
A15131 RemainingˇPipingˇdeliveryˇofˇtheˇSealˇGasˇpiping 0 01-Jun-15* 11 15A01-03 A7020
A7000 Hangˇchainˇblocksˇinˇlocations toˇinstallˇsealˇgasˇseals &ˇcouplings 5 02-Jun-15* 06-Jun-15 13 15A01-03 A7040
A7010 DryˇGas SealˇVendorˇOnsiteˇ(JohnˇCrane) 0 14-Jun-15* 5 15A01-03 A7040
A16970 GE Supplyˇofˇspecialˇtools delivery toˇBWI 0 14-Jun-15* 5 15A01-03 A7040
A7020 SealˇGas PipingˇCleaning/Pickling/Blowing 15 12-Jun-15 26-Jun-15 0 15A01-03 A16120,ˇA15131 A7040
A7040 DryˇGas SealˇInstallation 20 27-Jun-15 16-Jul-15 0 15A01-03 A7000, Ǎ7010,ˇA4010,ˇA16970,ˇA7020,ˇA15090A13010,ˇA16370, A8040

ElectricalˇWorksElectricalˇWorks 5 27-Apr-15 01-May-15 41

A16920 ElectricalˇWorks 5 27-Apr-15 01-May-15 41 15A01-03 A16370

InstrumentˇWorksInstrumentˇWorks 35 12-Jun-15 16-Jul-15 0

A18070 InstrumentˇWorksˇ/ Axiaľ ProbeˇSettingˇ(compressorˇandˇhelperˇmotor)ˇQA/QC35 12-Jun-15 16-Jul-15 0 15A01-03 A16370 A17470
A17470 InstrumentˇWorksˇ/ Axiaľ ProbeˇSettingˇ(compressorˇandˇhelperˇmotor)ˇPrecom35 12-Jun-15 16-Jul-15 0 15A01-03 A16370,ˇA18070 A8040
A16370 InstrumentˇWorksˇ/ Axiaľ ProbeˇSettingˇ(compressorˇandˇhelperˇmotor) 35 12-Jun-15 16-Jul-15 0 15A01-03 A7040, Ǎ16920 A18070,ˇA17470

25 02 09 16 23 30 06 13 20 27 04 11 18 25 01 08 15 22 29 05 12 19 26 03 10
May June July August September October

2015

40UDC004-S11ˇUPSˇB8101
PermanentˇPowerˇAvailableˇonˇB8310ˇ(SB-8310-A-01)

HelperˇMotorˇSoloˇRun
GTˇSoloˇRun

TurboˇMachineryˇFinaľ AlignmentˇComplete

CCNˇ1098ˇ&ˇ1104ˇ-ˇJ-Spools StructuralˇMaterials
CCNˇ1098ˇ&ˇ1104ˇ- Civiľ Works

StripˇScaffold
SimulationˇWeights

CCNˇ1098ˇ&ˇ1104ˇ- J-Spools Structural Works
Removeˇallˇtemporaryˇsupports,ˇpipingˇinˇfinalˇposition

SpringˇHangers

TurboˇMachineryˇPre-GroutˇAlignment

Pre-AlignmentˇGroutˇPRˇCompressors
Pre-AlignmentˇGroutˇHP/MRˇCompressors
Pre-AlignmentˇGroutˇHelperˇMotor
7ˇdays curingˇPRˇCompressors
7ˇdays curingˇHP/MRˇCompressors

28ˇdays curingˇHelperˇMotor

BoltˇtensioningˇofˇMountingˇassemblyˇ&ˇSoftˇfootˇ-ˇCompressors
BoltˇtensioningˇofˇMountingˇassemblyˇ&ˇSoftˇfootˇ-ˇHelperˇMotor

CCN-1110ˇStructuralˇWorks
CCN-1108/1109ˇPipinǧ Mater ials

CCN-1108/1109ˇPiping

CCN-1001ˇMaterials
CCN-1001ˇInstrumentˇPrecomm
CCN-1001ˇInstrumentˇWorks

InstallˇNitrogenˇReverseˇFlowˇSkids (2)
RemainingˇPipingˇdelivery ofˇtheˇSealˇGas piping

Hangˇchainˇblocksˇinˇlocations toˇinstalľ sealˇgas seals &ˇcouplings
DryˇGas SealˇVendorˇOnsiteˇ(John Crane)
GE Supplyˇofˇspecialˇtools delivery toˇBWI

SealˇGas PipingˇCleaning/Pickling/Blowing
DryˇGasˇSealˇInstallation

ElectricalˇWorks

InstrumentˇWorksˇ/ˇAxialˇProbeˇSettingˇ(compressorˇandˇhelperˇmotor)ˇQA/QC
InstrumentˇWorksˇ/ˇAxialˇProbeˇSettingˇ(compressorˇandˇhelperˇmotor)ˇPrecom
InstrumentˇWorksˇ/ˇAxialˇProbeˇSettingˇ(compressorˇandˇhelperˇmotor)

Draftˇ-ˇPRˇLVL5ˇScheduleˇEIˇLoading PrintˇDate:ˇ04-May-15ˇˇˇˇˇ
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Set up and prepare: 
install scaffold (if 

needed), identify cable 
drum, cable rollers and 

cable route 
 

1.00D

31 
 

Pull cable 
 

1.00D

29 
 

Tie cable on 
cable tray 

 
1.00D

28 
 

Gland cable 
origin 

 
0.50D

50 
 

Gland cable 
destination 

 
0.50D

27 
 

Install sun 
covers 

 
1.00D

25 
 

Terminate 
cable origin 

 
0.50D

30 
 

Fill out pull 
sheets 

 
0.50D

49 
 

Terminate cable 
destination 

 
0.50D

24 
 

Fill out 
termination 

sheets (AITR) 
 

0.50D

23 
 

Cable Ready for QA 
 

0.00D 
 

LRM Finish: 4.50

07-May-15 11:21 AM

Should do

Can do

Will do

Did or did not do

Weekly 
production 
scheduling

Daily
production 
planning

Execute work 
as per weekly 

production plan

Chevron Production Manager
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Deployed PPC in Front End Engineering Design 
and detailed design

• Mapping of the work process allows 
clarity to all involved; disciplines, work 
locations, interfaces

– Design progression

– Batch size of deliverables

– Vendor data

• Knowledge work is different from 
craft work

– Knowledge work – the tool supports 
the worker

– Craft work – the worker supports 
the tool

• Front End Engineering Design 
(FEED) is different from detailed 
design

– FEED is dynamic

– Production engineering

– Engineering integrity
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HVAC controls and instrumentation layout 
Standard process

Engineering thought it was a seven step process
Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7

PLC data available
(FB-area)

Wiring PLC vendor 
data into SPI

(ND)

Assign template
(ND)

Generate layout, 
perform 

self-check, 
do the checking 

and issue for 
FB/HO review

(ND)

FB/HO to do the 
review and send 

back to ND
(FB-area)

Incorporate FB/HO 
review. Comments 

if any and send 
final copy to PDDM 

for issue
(ND)

Issue on POL
(ND-area 

and PDDM)

Actual after production planning – 200
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Deployed PPC in Front End Engineering Design 
and detailed design

• Mapping of the work process allows 
clarity to all involved; disciplines, work 
locations, interfaces

– Design progression

– Batch size of deliverables

– Vendor data

• Knowledge work is different from 
craft work

– Knowledge work – the tool supports 
the worker

– Craft work – the worker supports 
the tool

• Front End Engineering Design 
(FEED) is different from detailed 
design

– FEED is dynamic

– Production engineering

– Engineering integrity
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Changes how we do the work

• Places planning in the hands of 
people doing the work

• One tool/data set – eliminates the 
need for trackers (shadow systems)

• Provides immediate visibility to 
variability within the engineering 
work process

– Focus on analytics
– Increases morale and trust
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What we have achieved

• Integrated, collaboratively agreed 
standard processes and alignment on 
work execution

• Focuses the team on the “right” work 
to advance the project

– Deliverable delivery
– Resource planning

• Performance dashboard incorporating 
PPC analytics

– Enabled management to rapidly 
understand areas of concern for 
immediate action

• Cycle time reduction through 
optimization
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What we learned

• PPC implementations require dedicated staffing 
e.g., advanced users, site coordinator, implementation 
engineers, etc. (depending on deployment model).

• Engineering firms are entrenched in Era 2 model 
which focuses on reporting and forecasting progress, 
not about true control of work. 

• Ensuring your contractors understand why PPC is 
being deployed:
–“Those that are involved in creating the solution are more likely 

to support it.”
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What we learned

• Educate, train, execute and validate
–Methodical on-boarding process
–All office locations

• Encourage and continuous improvement culture

• Schedule Management of Change

• Lack of understanding of true capacity needs and 
allocation

• What do you need to stop doing by implementing PPC
–Weekly engineering reports
–Traditional project controls reports
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Leadership is essential

Owner and 
contractor 

leadership have 
a role to play

Communicate the key roles 
of a leader
• Create a vision

• Enable effective work 
environment

• Provide support

Establish the culture
• Visibility is good

• “Red” lights are good

• No blame
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The future

• Concurrent Engineering

–Designing how the work 
gets done

• Target value design

• Integrated with our supply 
chain

• Integrated platform for 
execution

–Design modelling

–PPM integrated execution 
tools

• Keep the end in mind

“We cannot solve our problems with the same thinking 
we used when we created them.” – Albert Einstein

Projects modeled as a production system during project 
definition
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Closing

• PPM enables the 
breaking down of 
project complexity.

• Leadership is key.

• It will take 
perseverance to 
change our industry.

James (Jim) E Craig, PE
Manager, PRC Consulting Services 
Interface
+1 713 228 7784
jim.craig@chevron.com

mailto:jim.craig@chevron.com

