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Abstract

Resource constraints impact the cost effective and timely execution of seismic sustainment activities. An analysis of configuration management processes identified deficiencies in baseline plan development, monitoring procedures, and resource allocation. Through decomposition of work scope into its lowest management level,
project engineers and configuration managers were able to assess the time phased labor cost of their efforts supporting Engineering Change Orders (ECOs). The time phased labor budget constituted the performance measurement baseline (PMB), which serves as the basis for monitoring past performance and developing predica-
tive metrics. Resource loaded project schedules modeled critical resource constraints affecting installation schedules with the potential to impact data availability rates. Future resource demand rates were also tracked across project lifecycles to facilitate management efforts to mitigate resource bottlenecks and monitor workflow.
Prior performance against the PMB is a basis for more reliable estimates of future project performance. This metric-based process for monitoring and controlling project execution will decrease lifecycle costs by helping management mitigate inefficient resource allocations, forecasting accurate installation and procurement sched-

ules, and identify engineering process optimization.
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Understanding Scope

Figure 1 illustrates the current pro-
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change orders (ECO).

I Figure 2 demonstrates the decompo-
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g sition of the required scope into the
sell 2017
Task Name - Fmsh v Finish Qtr1 Qtr 2 lowest manageable level of work.
Create 2/24/17  2/24/17 il
Open 2/28/17  3/3/17 ) Define Activities
Work 5/19/17  3/22/17 : =
Initial Check ~ 5/22/17  3/21/17 | h . Sequence Activities
Drafter Check  5/23/17  3/28/17 gl .
Engineer Check 5/24/17  3/29/17 : il Estimate Resources
Review 5/25/17  3/30/17 1 _ .
Approve 5/26/17  3/31/17 1 Estimate Durations
Close 5/26/17  3/31/17 + 3/31
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Evaluating Resource Requirements

AFTAC evaluated current ECO
project planning processes and
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Figure 4

Geophysical O&M Program (Task Finishes)

Analyzing Schedule Performance
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Baseline Finish 126 | 238 | 356 | 460 | 524 | 615 | 703 | 773 | 870 922 971 | 1012 | 1038 | 1056 | 1066 | 1105 | 1120 | 1140 | 1147 | 1177 | 1248 | 1273 | 1273
IActual Finish 72 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77 77
Forecast Finish 72 217 | 313 | 460 | 511 | 595 | 663 | 748 874 920 955 1004 | 1038 | 1056 | 1066 | 1105 | 1120 | 1140 | 1147 | 1177 | 1248 | 1272 1273
Mo Base. Fin 126 | 112 | 118 | 104 | 64 91 88 70 97 52 49 41 26 18 10 39 15 20 7 30 71 25 0
Mo. Actual Finish 72 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mo Forecast Finish 72 | 145 | 96 | 147 | 51 84 68 85 126 46 35 49 34 18 10 39 15 20 7 30 71 24 1
Previous Forecasted Finish 84 251 | 317 | 458 | 515 | 600 | 678 | 767 861 917 955 1004 | 1038 | 1056 | 1066 | 1105 | 1120 | 1140 | 1147 | 1177 | 1248 | 1272 1273
/Actual BEI 0.5710.32|0.22 017 |0.15(0.13|0.11|0.10| 0.09 | 0.08 | 0.08 | 0.08 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.07 | 0.06 | 0.06 0.06
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Target BEI 1.00|1.00|1.00|1.00|1.00|1.00|1.00|1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 1.00
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Integrated, resource-loaded project schedules provide resource managers and project officers insight into the

performance characteristics of TT engineering projects. Tracking actual performance against the baseline plan

allows team members to:

Control project scope

Determine process deficiencies that impact cost and schedule performance

. Analyze programmatic performance and assess resource available to support new TT engineering work (see

Figure 5 and Figure 6)

Identify recovery plans to addressing schedule slip and mitigate impact to project installations (see Figure 7)
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Figure 7.a shows current, projected, and planned
performance for the Alaska radio upgrade by month.

Alaska Radios (BEI) B Cumulative Tasks by Function c
2.00 1600
1.30 e ‘B it
- 1200 - ‘BN nn
1.40 1000 |
|
) 500 |
120 Actual BEI . sl
1.00 500 |
4 0z Farecast BEI -
0.30 ' T 0.98 0.58 1.00 400 -
. Target BEI -
0.60 200
0.40
030 iR - EEE R E-E-E-E-E- NN
"~ oas BER TR EEEEE TR S 5%
- — & = A Q= o = - - 5 = . - o =
0.00 = 4 = T = 3 4
Mayl7 unly o WHT O Augd? Sepd?  Oo-d7 Figure 7 Engineering M Proj Mzmt B Prod Support ® Config Mgmt B Transport B Supgly

Figure 7.b identifies the baseline execution index  Figure 7.c breaks down monthly tasks by resource
(BEI) for the Alaska radios project. The BEl is a meas-  group. The graph demonstrates the time phased task
ure of performance efficiency. This figure illustrates  requirements for all planned engineering projects.
an actual BEI of .25 through May, however resource

managers project a return to plan by June 2017.

Figure 8 shows the average time to

close engineering change orders be-

tween January and September 2016.

Despite a decrease in the average time

it takes to close ECOs over the interval,
this analysis identified the “Check”
state as the prime driver of average
ECO duration. The “Check” state cap-
tures all rework activities associate

with engineering documentation. En-

gineering management increased ECO

process monitoring in an effort to re-

duce technical and administrative re-

work.
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ECO Process Monitor and Control
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Figure 9 illustrates the total number of
ECOs reviewed per month between Janu-
ary 2017 and May 2017. The chart com-
pares the total number of ECOs reviewed

n Month __Issues Per Check with quality defects against those with no
;:; o.z;}éz;;zas defects detected. Additional engineering
. I o omaoon resources were tasked with performing
quality control prior to drafting activities.
Catching documentation defects earlier in
| .y the process reduced the duration of the
{hank ECO process and the average hours to com-
plete ECO work. The monthly issues per
I | | - | H . check over this time period decreased
JAN FEB AR AY to .074 in April. ECOs spent less time in the
“Check” or rework state over this interval..

Figure 9

Resource-loaded schedules showed planning deficiencies

Resource-based schedules identified planning failures re-

sulting in bottlenecks and inaccurate

baselines. New

baselines were developed to reflect current resource avail-

ability and eliminate production bottlenecks.

Conclusions

Analysis quantified the impact of ECO process variance

Planning tools quantified the schedule impact of pro-

cess variance and identified key drivers of project per-

formance. Engineering leadership implemented metrics

to monitor and control the ECO process, resulting in im-

pactful corrective actions.

Process control reduced ECO rework

Monitoring the ECO process identified technical and admin-
istrative errors resulting in additional engineering work
(waste). A quality check was implemented prior to ECO sub-
mittal to the work state, ensuring technical and administra-
tive accuracy. The result was a streamlined process with a

reduction in errors.



