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How to Measure?

= Performance

= Reliability

= Accuracy

= Durability

= Perfection of Detalils
= Aesthetics

= Maintainability

= Environment Friendliness
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Quality Management Methods
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Inspection

Usually done by customer’s representatives

At the end of a process

On a ‘accept or reject’ basis

The parties are inherently in adversarial positions
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Quality Control (QC)

Usually done by appointed inspectors of the producer

= At the end of major phases during the production

= The parties are placed in adversarial positions by the
management (although both QC division and production
division belong to the same organization)

= The production people tend to cover and hide their
mistakes by nature.
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Quality Assurance (QA)

= Usually done by production people themselves
(designated “QA instructors’), in order to identify and
correct quality related problems

= During the process

QA Instructors mainly provide guidance and leadership
to the production people rather than criticizing their
work
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Quality Management

Initiated and orchestrated by senior managers

Involves all parts of the organization

Through a systematic, comprehensive and well-
documented QA process

Aiming at ‘Zero Defects’
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Total Quality Management (TQM)

= A profound philosophy and “‘a way of life’ rather than a
practical disciplinary

= Aimed at continuous improvement of the organization
and personal growth of its individual members

= Quality is viewed In the broadest sense including:
. Quality of Life (QOL)

. Well-being and satisfaction of all people Involved
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6sigma & S Atdll: Bechtel Cop.
DETAILDESIGN

Information dasign by 600 S=res Design

Six Sigma: Process Improvement in Action

he Channel Tunnel Rail Link project in the UK will
T complete a seamless, high-speed il connection
berween London and Paris. The preoject includes mere
than a hundred kilometers of new track and mary new
bridges and tunnels.

On one of the tunneling jobs, work productivity was
lagging. To salve this problem, the project director decided
te use Six Sigma, a statistical approach te improving
processes that Bachtel has relled our throughoue the

company. He formed a Six Sigma process improvemnent
project (PIP) team from wvarious departments working on
the tunneling contract. Te lead the PIP he brought in a
Six Sigma techmical expert—called a black belt—to
help facilitate the investigation. Using their combined
experiences and perspectives, and following the five-step
process of Six Sigma analysis and improvement depicted
here, the team uncovered a way to save hundreds of job
hours on the project.

TReigt 2

The PIP team assembles and reviews the business case
and the problem of warker praductivity. Then they
Identify customer reguirements and map the tunneling
process they are going to study:

Drrawing from thelr diverse project experiences, the
team members bralnstorm possible root causss of
producthdty kass, using visual mapping tools such as

thelr shifts earky.

The Sk« Slgma black belt anatyzes
the dam, leoking for patterns and I
correlations, and checking satistizal |
assumptions. The PIF team reviews '}
the data and Identifles a key Issue: b
Wiork teams are compensated N
after completing a bulld cycle,

and aren't firandalty motivared

o begin a cycle they cannot

complete. Soworkers are lsaving

Step 3: Analyze = Probable Causes

irmat: statistical tools halh eliminate nonfo: tors

Step 4: Improve — Gains in Productivity

The compersatian srucure 1s
changed to allow partlal payments
for each smge completed. That
ghves wiarkers a financial mothation,
and producthvity Increases.

PROJECT FROJECT  TUMMEL TURREL TUMMEL MAMAGER:  FIP FACILITATOR: Befre fneav right]:
DIRECTOR:  EMGINEERS AGEMT FOREMEN  PROCESS OWNER. BLACK BELT Excovote, build, prepare .. . get paid.
FIP CHAMACH YELLOW BELT .
Afeer fforright]:

Excavate .. . get paid, budd .. . get paid,

é

b

NOT ENOUGH )

THEFOR

Step 5: Control — Plan to Implement

The champlon takes resporsibilicy for ensuring that
the Impravements are Implemented, and the FIP
‘team memb=rs communlcate the changss to those

whia are affectsd.

an Ishikawa "fishbone” chart [plctured]. The chart
{ srelr ) helps them focus on the likely causes. o
\ 4 ! \
\ | e
e B g L — SN
‘chilt changs- cvar-

. ring loardng crdar |
e =\
8 -
MAINTENANIE n —

fpet: Presanting findings to the PIP champion
@t left: PIP taam members cony the chonges forward

The yellow kel continues to measure the effecs
wal the cliange, and e FIF Lesones conpskasdy
Intesgrated Inta the praject. The Implementatian
Is continually examined by PIP team members and
bry affected workers.

RIFPLES
The S Slgma yellow belft and team collect data from

the work sie and probe bensath the surface to look
for posible causss.

of August 2004: 4th year of implementation
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