Critical Chain Portfolio Management

Simon White

Delivering reliable, repeatable Project Control
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M Earned Value Management Systems — The Facts

EV is a fundamentally sound control system,
When used appropriately, and applied diligently,

But does not suit all circumstances.
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M Behaviour and Measurement — A Conflict
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M Methodologies — what's my options?

Failing to

deliver?
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M One Solution — Focus on your constraint

If you're failing to deliver?

If you have most inputs HOW
available? you
And if you are NOT Manage

maximising your
constraining resource
at 100%?
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M Critical Chain — an extension of Theory of Constraints

“Goal re: are now
doing the best work of
their lives,”

Success Magazine

Required reading for
Amizon's management.

A Business Nover
By THE AuTHOR OF THE GoAL AND IT's NoT Luck
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Consulting Consulting
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- Cases of Critical Chain Project Management implementation worlwide o
i Ea
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Wl il
Industry Project Type Company Results Reference
ABB AG. Pow o
Power Engineening ] Throughput increase over 33% from 300 Bays to 430 Bays per year. www realization com
= = Tech. Division = : - -
Power Engineering ARBB Cordoba Engineening cycle time reduced from eight months to three months. www realization.com
Power Repair ABB Halle Number of projects completed per vear increased from 42 to 54, =23%. www.realization.com
Construction mitﬁiaztnd;z:f:m Muf:;‘gzzﬂzfgfupo Increased number of projects completed from 121 to 153, www realization com
Airbus Defense and
Telecommunication ETO satellite Space Telecommunicatio [+33% in Throughput (installation drawings per week) & -85% engineering cost overrun www realization.com
ns Division
Communications Product development Adrmn Netoals Cycle time improved from 19 months to 8 months. www realization com
{(Qualcomm) g
Airpot ternunal
administration and Varions building projects|  Adrplan (Colombia) |2 pilot projects © Control tower project & project of termunal extension finished on time Www . tocpractice com
management
: i Alcan Alesa . : ' i
Aluminum Engineering : Number of projects completed increased over 30%. www realization.com
= = Technologies
Communications Telecom switch design Alcatel-Lucent Increased throughput by 45% per person. www realization.com
Software Software development Alna Software Cycle time reduced by 25% and project completions increased 17%. www realization com
Automotive Product development Alpine Electronics  |Delivery dates compliance rate went from 22% to 88% WWW_japan-toc-asseciation. org
. Customized software : g , ) ik
Communications Amdocs 14% increaze in revenue/'man-month; 20% reduced cycle time. www_realization.com
development y
: Antarctic Support Project fully delivered on time VS 4 months late as anticipated (prior to CCPM implementation). o ; .
Ak Resaeh Associafes Several thousand dollars saved and retained for ASA s ek
Heli Maiat i 2% reduction in CH-47 turnaround time. 32% reduction mn TTH-60 turnarcund time. 8 aircraft
elicoper Maintenan f o e M i " i e e
MRO (For Flight Schools) Army Fleet Support  |returned to customer ($90M in cost avoidance). 18,000 sq ft of hangar space freed up ($2M in cost www realization com

savings).




ineert + +23% trho t ber of t leted th), Overts te reduced by 35% . +30%
Glaszs Manufacturing Engineering (ETO Asahi Seisalmsho ; L : mEhpe (uum. e pr-c?_qec S Pl e e SR i www realization.com
% NPD) increase in revenues with ¥500M in profits
IT IT installation Ao S[H 1:acI;1 Deta Remote site installation time reduced by 54% WWW . EXEPIDILCOm
ystem
erg y +200% to -20%. reen 20% 35% i . :
D Boiler installation Babeock J"LEF}]-E].".EI s planned weat from +200% to -20%. Between 20% and 55% reduction of manhours i Gl
= 40% reduction of cycle time
Aerospace Aireraft manufacturing BAE/RAAF Reduction of TAT (TurnAround-Time) by 43% WWW eXepTOn.com
s =i 1 ) Project delivered 9.5 weeks earlier than estimated, which was 45 weeks earlier than actually _ )
it i i Engmechiy ey contracted (the confracted delivery date was the client's deadline) - in spite of increased scope of work T g G
P i 25% reduction in hours needed to complete L o
Resource Engineering BHP Billiton peviect and proirel Bnishied three wreks exsty www realization com
Aerospace Engineering Boeing (Militar Reduced required wing assembly time by 50%. www. goldratt.com
Aerospace Dezign and aszembly - Doubled throughput and decreased cycle time by 28%. www realization.com
Projects finished 1 5 months ahead of schedule. Hardware/Scftware mtegration finished 32 days
Aeronautics Training System Boeing T4 ahead of schedule 20% cost savings in design development phase Realized additional $12M in ECP www realization.com
WOrk.
Aerospace Engineering Assembly On schedule, under budget. Reduced required wing assembly time by 30% (F-22). www.golddratt com
Packaging lin Bosch Packagi . -
Machine manvfacturing ey Lk 100% on-time delivery. +27% turnover. 30% cycle time reduction for projects 2300 hours WWW.japan-toc-association. org
B development Systems y y
IT Professional Servi B & Co (Rapid -
Commumications s ol e (Rap Due date performance mmproved by 30%. lead times reduced by 25% www realization com
(eg: website) Sclution Group) g =
Energy Cleanup BP 01l Saving of over $700 million with accelerated project and production required to meet project needs. www pinnacle-strategies com
Power Engineering C.N. Cotrentes Increased due date performance from 60% to 95%. www realization.com
Softwire il ks et CAE USA Reduced cycle times by two to four months, with a $37 million increase in the number of profitable ww ol o
programs.
IT IT Caesar 95% of projects on time. www_tocico.org
Californie
Construction New hospital facility Department of Built and opened new mental hospital in 6 months that other approaches failed to do tn 12 months. WWW.vectorstrategies.com




Softwate IT Celsa Group Increased completion of SAP projects from 15 to 20 per month. www realization com

; : Central Nuclear - 5
Power Enpineerning : Increased oumber of projects completed from 19 to 24-30 per month. www realization.com

= H Almaraz Tnlle 2

Gate and Access j : : ; 3 ; 7 : :
PR Engineering R&D Centurion Systems  [After 3 years of CCPM, Number of projects completed mmltiplied by 6 with same team www_tocpractice.com
Automotive Product development Chrysler Cycle time for prototype builds reduced from 10 weeks to § weeks. www realization.com
Health Care New Product CIBA Vision P_roject execution synchronized across multiple countries to get it in control and on track to deliver on S —

Development time
Cliffs Natural
Iron ore mining Truck overhauls Resources Michigan |Overhaul duration reduced by 67% www.sinclarassociates.com
Operations
Financial services Software development Confluence UK 95% of projects on time. www cnticalcham co.uk

Building Bank construction Construtora Veloso | Triple revenues in 2 years. 98% on-time delivery www focico.org
Aundio & vide New Product . e il .
P e s Crystal Acoustics | 20% reduction in time-to-market LunkedIn - Crystal Acoustics
electronics Development :
2011 Results after 1st implementation : 26% cycle time reduction for SAP module implementation
Building SAP Implementation Daiwa House 2015 Results after 4 years CCPM : +160% of completed projects per year - compared to 2011. =25% www realization com
gain on project duration for 58% of projects. Almost all projects are delivered on time.
Biotechnology Enpineering Danizsco (Genencer)  |Increased from 20% projects on fime to 87%. www realization com
Aerospace Repair Delta Air Lines, Inc.  [23% increase in engines produced per year; 30% reduction in engine turnaround time. www realization com
. . |83% increase in projects completed in first 12 weeks: 73% increase i new product launches year over §
Pharmacentical Product development | Dr. Reddy's Laboratories v;;: P s ’ 2 £ www realization.com
Enerzy Installation Duke Energy Doubled thoughput in 3 months www realization com
: Design and : : y ; s
Semiconductor ; e2V Semiconductors  |Cycle time reduced from 38 months fo 23 months. www realization com
manufacturing
. e Network desizn and On-time delivery improved from 75% to 98%+=. Average cycle time was reduced from 70 days to 30 i
Communications y ; elR.com 7 = G www realization.com
installation days.
Communications IT elR.com From 40% to 90%+ of projects on time; lead time reduced from 150 days to 30 days. www.toc-goldratt.com




Defense Electronics Elbit Systen Within the Test Equipment department, 70% of on-time or <1-month delay delivery www.tocpractice.com
Development of
Pharmaceutical Document Management Eli Lilly and Co Projects schedule up to 12 months. reduced to 4 months wWww pniwde.org
Svstems
Pharmaceutical Product development Eli Lilly and Co On-tune delivery of 100% with Critical Chain versus 60% with traditional project maganement www prochain com
Refrigerator Compressing . ; ’ ” - y .
‘?\Januf'achm'ng “| Product development Embraco +100% throughput m dyears (number of completed projects per vear) & 11% lead time reduction www realization com
Airoipacs MRO b Aﬂ-.:mfr.'l'rmu :‘LI'GUIL.d .Tj.me Eur b» more than half (from =10 weeks to 5 weeks). Increase of T,
mechanic's productivity by 70% ke
5 " : ati 7 . ; r 55% -
Constraction bion bt plhet - Reduced ll_ month average project duration to 7 months. Increased revenue by 35%, received 4 www realization.com
k> meonths earlier.
Construction TGV station Emesa € 5 million penalty avoided. www realization.com
i , \
Manufacturing Product development Emmerson 100% on-time delivery. 73% cycle time redoction ENE Stmsbours 2016.T0C
= 3 conference
M i s
. Ieasuremeflt R&D Endress + Havser  |+270% throughput, 60% higher reliability www a-dato.com
instmmentation = -+ T
Helicopter
Aerospace manufacturing Erickson Au-Crane  |Increased projects on time from 33% to 83%. www realization com
and maintenance
: . Erlanger children's s : Y ; -t . 4
Medical Increase of capacity B - Unit net income inscreased by §%. $2,8 million-unit expansion project avoided. WWW_eXepron com
; hospital (USA) -
Energy Engineering FMC Technologies  [50% reduction in test and final assembly time. wWww pinnacle-strategies.com
. . = e PRetumed two out of five aircraft to Air Force (€ 300 million value). 15% cycle time reduction. 15% 3
Military Repair French Air Force : . , i = . www realization com
G wncrease in output with 13% fewer resources; 22% reduction in support shops’ cyele time.
Biotechnoloey Biote-:h.l:.ml-:ug.}' Plant cor 15% cyele n.l:me redw:'Fion\ 15% increase m ouwtput with 13% fewer resources; 22% reduction in www realization:com
e Engineering support shops’ cycle time.
i o ; , Guarantee Fuod 3 : Crva 3 . F -
Public Instimtion Efficiency improvement § i 95% reduction of pending applications. Application lead time reduced by 88% WWW_tocico.org

Construction

House construction

Habitat For Humanity

A 4-Bedroom House assembled in 3 hrs 44 min & 39 sec in NZ (VS previous record of 4 s 39 min
&8 sec in Tennessee) hitps:/www_youtube com/watchv=wHRBeQbvgxw

www criticalchain co uk

Durable goods

Product development

Hamilton Beach
Brands, Inc.

Increased from 34 to 52 new products in first year. 70+ in second year with no increase in head couat.

www realization com




Semiconductor

Plant construction

Harris
Semiconductor

Began full high-tech production in 13 menths. instead of 54-menth industry norm.

www.goldratt.com

Consnmer goods

Product development

Heineken. Spain

20% farter time to market. Improved projects on time from 90% to 98%.

www realization com

Data Security and

Lossless Compression I[P | Software integration Helion Technologies  |40% increase in IT integration Throughput in 4 months. 97% of projects finished on time WWW_BXEPIONCom
cores
Aerospace MRO Helisota Went from 20 aircrafts/year to 40/year. Reduction of Tum Around Time by 52% WWW_eXepIoLCom
Consumer goods Product development . D1[g311t:1u§mnera Improved new products from 6 10 2004 to 15 lannched in 2005, www realization.com
: ; Ismeca L3 : s
Semiconductor Engineenng g 25% reduction in cycle time, from 84 days to 64 days. www realization com
: Semiconductor = i :

Aeronautics Aircraft MRO tries |From a 3-month TAT per Aireraft Check D Visit to a 2-week TAT www.cnticalchain couk
Manufactnring Product development | Johnston Sweepers Ltd |90% on-time delivery www.tocpractice.com
i : e On Design Department : Due Date Performance increased by 65%. overtime reduced by 20%, :

5 E: A fice.
Building Bridge building Tuates subcontractor costs reduced by 40% and CT reduced by 50% e
Building Building constraction Kimly Construction Pte 3’[]9.'0 fedllfl%ﬂﬂ in cnuﬂdﬂ_hl:e cycle, better alligﬂmeut of depf{rtments & subcontractors mvolved in Goldrutinstints
= Ltd various project stages, ability to assess the impact of potential changes
New Product
Consumer goods e La Fabril Out of 74 on-going projects, 6 are ronning late. WIWW_EXEPIDILCOMm
= Development U
L & Touls .
Building Shipbuilding e e DT 28-month project instead of 33-month prevision. 5-menth delay recovered www realization com
H = Shipbuilding ¥
E ) Design and LeToumean Reduced desizn and engineerng from 15 months to 9 months. production engineering from 9 months wwrw Tealizafion.com
HetEy manufacturing Technologies Inc. |0 5 months. ) '
. 27-floor building Lithuanian building | 27-floor building construction, running late with due date several times postponed. came back under
Building ; = Jii AliE WWW_eXEPTOILCOMm
construction company control accerding to schedule. delivered a menth before planned.
Enzineering and - = = e iper ’
Aerospace = 5 Lockheed Martin Cut aircraft full finish time by 57% without reducing scope. www.goldratt com
assembly =
Aerospace IT Lord Corporation Found additional 60% capacity withont hiring pecple. www.vectorstrategies com
Semiconductor Design LSI Logic Weat from major tool releases were always late to released oo time for three years m a row. www realization.com




without additional resources, more than tripled development project capacity (3 to 17). Redoced new

Tel icati Producti lizati Luceat Techaologi - e .goldratt.
S e E i i e product introduction intervals by 50%. 100% of projects completed ahead of schedule +30% revenue. L e
Lufthansa Techniks
Aerospace MRO Maintenance TAT decreased by 15-20%, mechanic's utilization rates increased by 45% www realization com
: International
i Trans.fnrmanr.m i Maasstad Ziekenhuis | Within 6 months, oumber of finished projects/month multiplied by 2. projects lead tume cut by half j
Medical compliance with new j ] ; : : ) WWW_toCico.0rg
Hoszpital and 95% of projects delivered on time, scope and budget
technology and
Advertising Ad';-'enfsmg crodnct Marketing Architects | +66% of completed projects in a time-period wiww realization com
Development
rar intervals refy 2 5 i -
Medical Praduct detelopmet Midoiic hngroved software release 1f1tm als from 6 months to 9 months to every 2 months. Schedule slips en i B
device programs cut by 50%.
Medical Product development Medtronic. Europe  (Reduced project cycle time from 18 months to 9 menths. On-time delivery increased to 90%. www realization.com

New product

Project average overrmin went from 74% before CCPM implementation to 16% after CCPM

Electrical test intruments Megger ; ; www tocpractice.com
development b implementation
G : Mold engineering Morioka Seiko Az : o ; _—
Watch manufacturing depeiopmint b 97% Due date performance in mold design & production W beingmanagement com
- g i in May 2013, proj ished 1 nary 2 .
Textile Cafacity spasiin Nakoda A scheduled 14 1_11011!]:: project expected to be finished in May 2013, project finished in Janunary 2013 N N
" {10-month doration)
Nationale Nederlanden -
Insurance IT & 10:1&7 i : “ Due Date Performance went from 52% to 82% WWW._toCico.org
Groupe Life
Data Systems and /W
Supply Chain i ."' 50 .aﬂ NeoGrid 25% mprovement in Time and Material Cost Recovery WWW_eXepIon com
integration

Consumer goods Sales Oregon Freeze Dry  |Increased number of sales projects completed per year from 72 to 171. www realization com

Glass Plant engineering Owens-Illinois Decreased cycle tiune from 6 months to 2.5 months. www realization com
; Emergency room in Oxford-Radcliffe Increased patients through emergency room from <70% within four hours to 100%, while patient load ;
Health Care N Z e Zaas www._tecinternational com
hospital Hospitals, UK grew by more than 25%.
Pharmacentical Product development P&G Pharmaceunticals |Increased projects completed per quarter from five to eight. and on-time rate from 53% to 90% www realization com
New Product . ) : O
Shoe producer it Plasticaucho On-time seasenal delivery for new models went from 37% to 78% WWT_eXEprolL. com
Development ‘
At MRO Pratt & Whitnev Completed additional three months work without expediting or increasing costs www ppldtsticon

/2 % of projects completed on schedule & under budget. Reduction of multitasking.




Project performance has gone from less than 20% to greater than 70% of projects delivered on time

Financial services Network delivery Badianz N www.cnticalchain couk
? and to enginal scope.
Rail Repair Railcare Wolverton, UK |100% on-time delivery. Increased from one project at a fime to three. www realization.com
: Marketing/Publishin . . : ; : 5 g ; :
Marketing = :Sllllip i s Rapid Solutions Group |On-time delivery improved by 30% Lead times reduced by 25%. www realization.com
Diliis New Product Ravihisos Ontime deliveries, cost avoidance, reduction in project duration, etc... example of Tracer Software : s
Development duration reduction. schedule went from 71 days to 24. §1,8M cost avoidance ‘ :
. Engineering and . . .
Manufacturing : Rex Materials Group |Lead time down from six weeks to 10 days. WWww.cmg-toc.com
g manufactoring = 2
Comnumications Product development Ricoh New teleconference system (P3000) delivered on-time without any compromis on the mitial design www bemzmanagement com
Aerospace Product development 10 Group / Sagem  |Reduced the average product development lead time of the entire portfolio by 30%. WWW.mams-consulting com
Ao Factory plant layout R i Total transformation of shopfloor layout. >80% of machines moved. Initial estimate 5 weeks, CCPM S R R bk
P modification SRR TR T oA result § days with 4 howrs of buffer unused. : =
- ~ t T - F r ! .; = s ]
Ao Product development Safran Grosp / Sagem Rf;oner} plan for.aﬂ Une1@m critical new product devlopment programme. 300 people. 6 facilities. Project s ol com
deliverables promised to client recalenlated and honoured.
IT Product Development Seapate Technology | Cut New Product Development durations by half www_stottlerhenke com
Construction Home building Shea Homes Reduced cycle time by 40% from 91 days to 56 days. Www.vectorstrategies.com
. ) Siemens Generator R . . L . .
Power Engineering s Went from 110 to 128 projects completed. with 30% increase in thronghput. www realization com
= Engineering =
P 30% increase in casings per vear. Went from60% to 90% on-time delivery, with 20%+ faster cycle i
Power Engineering Skoda Power 'm;: i : : o : = www realization com
Textile Design Skye Group 100% due date performance with 30% reduction in lead times. www realization com
Aerospace Engineering Spirit Aerosystems  |Reduced cycle time from 12+ months to 7 months. www realization com
e . Sub-contractor for  |Building roads, tram route. tram/bus station and Wroclaw stadinm in order to host the UEFA 2012, all i
Building Infrastmctuse building & : 5 3 www tocpractice.com
& Wroclaw city delivered on-time
Development of Clear identification of bonlenecks in the system
Industry Measurement tools & | Synergis Technologies 0 ustion e e e sk e S TG AR SRR e W koo Costect S ewc o www.cniticalcham co.uk

sysiem

Synergis. Synergis now has a system capable of mamaging over 200 complex projects concummantly. Lead times are being slashed, and baing
i




Overall CT decreased by average 20%, production CT decreased by average 30%, throughput

Plasti Mold Manufactus Takagi v tice.
o = R e & increased by 30% (number of projects completed per month) b s e
URITED STATES
MRO Aurcraft Maintenance TAM MRO 7% reduction in TAT. ontime performance and quality increased ct'“;;ﬂ.' IHHBISEISI\;!‘_N&%EWQE;
MRO Aircraft Maintenance 148 Malmteula.ﬂce % 21 % reduction in TAT. avoidance of subcontracting expenses Y smake g avisfineweck
Engineering L com
Steel Plant maintenance Tata Steel 63% faster project time; went from 11 -day planned shutdown to 5 days. www Tealization com
S . Technology Integration . . . ) . ) o mEme e
Security Installation z Drastic projects duration reduction, profit increased from 18,5% to 28.5% to 34.5% in 3 years. WIWW_EXEpIoN.com
7 Partners (TIP)
Building Pnlq Q.ﬂ ST Tecnintegral A 18-month project finished 8 days ahead of schedule WWW_eXEPron.com
= facilities building E =
Defense Froduel desj.gg and Tecnobit Reduced project cycle times by 20%. www realization.com
manufacturing 3
Health Care Product development Temmo Heart 90% on-tune delivery, project duration reduction, for similar projects from 2-vear to 6-month duration www realization com
Asgspae Prioduct delapeissi Thales Alenia Space Reduced the dmatioq of the ﬁnal part of the devlopment of a critical new satellite from 12 months to wwiw marris-consulting com
5 months so as to finish on time.
o i Building complex : Average 8-12 months late deliveries on PSV delivenies. CCPM was implemented on 2 ships: 45 days _
Ship building Platform Service Vessel Thomas-Sea Marine late for one ship and on-time delivery for the second one s ena
Automotive Engineening ThyssenKmpp 63% gam in productivity; 15% mere projects completed. www realization com
Yo e New Product Tomplast/Usiplas Tfu:.nber of completed projects per vear multiplied by 7 in 3 vears. Improvement ofp rojects on-time e e
= Development delivery.
e Cu ;t9m desig;u. maﬂw%t- TRS Refriseration Re__-cluced average project cycle time from 73 days to 46 days. and increased project capacity by 30% R
= facturing and mstallation = with no added manpower.
Repair, Logistic, and S. Air Force (multiple v v
Milstary e T ' Tumaround time reduced 23-30%, multiple aircraft returned to Air Force. www-realization.com
? testing bases)
U.S. Army Fleet :
Military Army fleet maintenance Support 32% reduction in CH-47 and 52% reduction in UH-60 turnaround time. www realization.com
S. Army, Cory : : g
Military Repair S (;l]ms: 1 Throughput increased from 5 4 aircraft per month to 6.3 www realization.com
1
U.S. Manne Corps . I i ! e
Military Repair and logistics e Repair cycle cut by up to 50%. on-time delivery increased to 95%+, product rate increased. www realization.com

(Multsple bases)




Capital Projects and

Implementation on a projects portfolio. Single project duration reducep up to 25%. Significant

C d Marketing and R&D Unilever SA cnticalcham couk
S i a.u e reduction of project lead time for the portfolic. R e
Innovation
- ) WarfighterSystems  |US Air Foree Operational|30% reduction in cycle time measured over 900 projects. 30% improvement in resource ;)
Military A 1 . J d e . a1 ; www realization.com
Testing Test & Evaluation Ceater|utilization 38% on-time delivery performance.
Military MRO The }Tor_ce_ Opden A +32% 1n atrcraft production per month. Op-time delivery mcreased to 83%. www realizaton com
Logistics Center
75 Ai : 9 ion i 0 i : iti remur i
Military MRO L’i A_Lr Fcfcg_ (_)Uahnm_a 30% reduction in TAT. +47% production output. Dock spaces freed up (additional revenur potential e
City Air Logistics Center |$35M)
; Aircraft Upgrade and | US Air Force, Oklahoma L : : : = 5
Military il ¢ 5% 2 +34% rear. Cy 22 7s. :
ilitary Repair City Air Loistics Center 34% 10 awrcraft production per year. Cycle tumes from 225 days to 195 days www realization.com
Military Rigsy Lpgade =d T_,'S Au. :FOEE:' (_)lf_lahuma Cycle time went from 183 davs to 155 days. 11% capacity released for additional workload. www realization com
: Fepair City Air Logistics Center | - ? z
Military MRO L:s Alr Fnrtg_ (_)klahuma Average turnaround timefrom 327 days to 146 days. 44% increase in thronghput in 1vear. www.realizaton com
) City Air Logistics Center B y = -
e . US Air Force, Tinker Air |Engine Piece-Part Repair:69%: reduction backshopeycle time 67% increase in monthly thronghput. Engines and bt
Misy howa Force Base Modules: 10% merease in monthly throughput. 35% reducton in cycle time. W el coon
ner
i 7 259 increase i i 37-12 +32% i 5 i
Military Aircraft Lpg‘ade and 2% increase in thr?ughput._ Tumaround time reduced to 37-121 days +32% in Mechanic output per SN 1 S
Repair day.40% reduction in overtime.
/ Aircraft Repair and i ;
Military i Robins Air Logistics | Turmaround time from 240 days to 160 days. 75% fewer defects. www realization com
. Overhaul : !
Center
Bt Maiaiarie US Army AMCOM-
Military ' P;c- . ALC, Field Support  |TAT decreased by average 18% www realization com
g Readiness Directorate
US Army National
Military Aircraft Mamntenance | Guard. the 1108th TASM|+43% increase in number of visits. 60% reduction in cycle time www realization com
Group
. Mai o : isti+17% i ; : 50 o ! : o
Military Hehcogter Maintenance. | US Amy, Corpus Christi [+17% 1ncrease in throughput. Between 15% and 50% reduction in TAT (depending on helicopter worw realization com
4 Repair and Overhaul Ammy Depot type)
Processing of Purchase 1S Depariment of
Military R . ¢ Defense Procurement |Delays reduced by 40%_76% reduction in cycle time 29% increase in throughput. www realization.com
i i Organization
Army Vehicl US Marine Corps e
Military . B el From 30% to 60% reduction in repair cycle time www realization com
3 Maintenance and Repair | Logistics Base, Barstow i
I US Naval Aviation
Military gine: 40 'Prh.aul Depot, Cherry +11% productivity. Labor rate competitivensss www realization com
Eepair 484 Ove PointAircraft
Manufacturing Design Valley Cabinet Works |Went from 200 projects per year to 334 projects in the first nine months of the year measured. www realization com
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M Critical Chain Fundamentals — Current Reality

Projects frequently overrun schedule

Projects frequently overrun budget

Projects frequently have to compromise on scope to deliver on time and budget
Projects have too many changes

In a multi-project environment, projects frequently fight over resources

Project durations get longer and longer

Many projects are cancelled before they complete

Project work becomes high stress for participants

BAE SYSTEMS




M Critical Chain Fundamentals — Future Reality

23

Projects always complete on or before the scheduled completion date
Projects complete at or under Budget

Projects always deliver the full scope

Projects have few changes

Projects receive needed resource without internal fights

Project durations get shorter and shorter

All projects complete

Project work creates win-win solutions for ALL stakeholders

BAE SYSTEMS
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M CCPM - Task Duration Uncertainty

Queue and Wait

Work Waste

Waiting for resources

Waiting for specifications, materials
Waiting for decisions
Waiting for issue resolution

Waiting at integration points

BAE SYSTEMS
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M CCPM - Task Duration Uncertainty

I Dedicated task time I

Work Waste

Waiting for resources

Waiting for specifications, materials
Waiting for decisions
Waiting for issue resolution

Waiting at integration points

BAE SYSTEMS
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M CCPM - Task Duration Uncertainty

[——————— Measure ——]

Work Safety

Waiting for resources

Waiting for specifications, materials
Waiting for decisions
Waiting for issue resolution

Waiting at integration points

BAE SYSTEMS
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CCPM - Uncertainty + Estimating

50 percent

probability
- Minimum / 90 percent
= time probability
k&
@©
g Voo )
o < : ;

Time

BC ML WC
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CCPM - Uncertainty + Estimating

50 percent
probability
- Minimum / 90 percent
= time probability
@
g Voo )
o < : ;
Time
BC ML WC
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M Critical Path Schedule

Safety

Safety Safety Safety
Safety Safety
Safety
Safety Safety
Safety Safety
IETE Safety

29

Safety

BAE SYSTEMS
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M Critical Chain Schedule

[ work | work = Work — work | Safety Safety Safety Safety

——{ work H work R
IIETE | Safety gy
| Work |- Work

—— work H Work R
{ Work EEEI-

BAE SYSTEMS




Correcting behaviours - Starting Late

Effort
Expended

Student Syndrome

Murphy:

.
i
a
.

31
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M Correcting behaviours — Gold-plating

Potential
Early Finish

Time-filling
Parkinsons
Law

Work Improving

32

Deadline
Date
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M Correcting behaviours - Sandbagging

Actual Estimated
Time Time

Work
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M Correcting behaviours - Sandbagging

Estimated
Time
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M Implementation

The Critical Chain
Implementation

andbook author of The Goal

Frow Is THE NUMBER
ONE CONSIDERATION

sooveeecee INTRODUCTION BY -

\] H‘H\’III'H I\H‘\“‘lll'\l\‘\\\‘\
THEORY OF

CONSTRAINTS

s a {0 industry”
by Business Weck

HANDBOOK

Davip UPDEGROVE James F. Gox Ill and John G. Schleier, Jr. ‘
A BusiNgss Nov potils Tl e ude D e )
By THE AuTHoR OF THE GoaL AND Ir's Not Luck

“Goal readers are now
doing the hest work of
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M Implementation

1. Aggressive but achievable schedule (no safety)
2. Eliminate Resource Contention (resource is finite)
3. Insert both project and feeding buffers (give back safety)

4. Go to execution, reliably on time, every time ...?

BAE SYSTEMS




M New Game — New rules

Operational
System

Live
Environment

Real-time Output

37

1.Pipelining

2.Buffering
(reallocating
safety)

3.Buffer
Management
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M Buffer Management — Directing Management Focus

Critical Path

1/3 1/3 1/3
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M Buffer Management — Directing Management Focus

Plan

Do not tamper with
the system — It is
performing as
expected

N

Investigate and
prepare to Act

Take early action only
if required

PRpSparapRELPaBBEORERERGRRRNORMERSOROBHNREBARLEHADEY
0% 33%

\ l

66% 100%
\ J

Take aggressive
action(s) to restore
Buffer back into the
Green

\_/’_
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100%

75%

Buffer
Penetration

Index —

25%

25% 50%

% of Critical Chain complete

M Buffer Management — Directing Management Focus

75%

40

100%
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M The Challenge of Change — Problems in Practice

Challenge 1: Managerial Commitment to the rules

Challenge 2:  Theory/concept into practice

Challenge 3: Sustaining the Rule and the Results

BAE SYSTEMS
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M The Challenge of Change — Problems in Practice

Break Rule 3:

Manage the Buffer only

Task priorities

Too Many not followed " think
conflicts — Buffers shorter cycle
can'’t follow Consumed times are

priorities / unrealistic”

High WIP D el L ONg Cycle Times

Did not cut
cycle times

Did not
reduce
WIP

Can not
reduce WIP

Break Rule 1: Break Rule 2:

Pipelining Buffering (reallocate safety)
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M The Challenge of Change — Mechanised Change

WIP Policy: Execution pipeline is finite

Pipeline Review:  Following WIP Policy?

WIP Alert: Actual WIP exceeds allowable WIP
Tasks: Scheduled on buffer-based priorities
Compliance: Tasks not following priorities
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M Critical Chain and Cost Management

100%

75%

Buffer
Penetration

Index —

25%

25% 50% 75% 100%

% of Critical Chain complete
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CCPM + EVMS = A Powerful Solution

Yesterday Today Tomorrow

Remaining

% Complete duration

Responsible Spending Early Warning
Daily
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CCPM + EVMS = A Powerful Solution

Update Reporting

Remaining Duration Update

Checklist Updates

Task Completions

Earned Value

Priority

46

Effort Tracking

Effort Spent

CPI

SPI

Project Metrics
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Bl POOR

CPl POOR

SPI POOR

Bl GOOD

M CCPM + EVMS = Decision-making Matrix

CPI GOOD

Buffer recovery is
required. Check if
adding resources
will help.

SPI GOOD

This will happen
when the longest
chain is behind
schedule and feeding
chains are execut-
ing well. Plan buffer
recovery.

47

Resources are wast-
ed. Make resource
concentration effec-
tive for project by:
e Cutting resources
¢ Cutting the time
lines

Resources are wast-
ed. Make resource
concentration effec-
tive for project by:
e Cutting resources
¢ Cutting the time
lines

This can only hap-
pen if resource
dependencies are
missing in CC plan
as discussed in the
beginning. Fix the
CC plan.

In this case Bl will
be bad too. So,
buffer recovery is
required. Check if
adding resources
will help.
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M The Challenge to Deltek — One tool for CCPM + EVM

ProChain
Software Lynx TameFlow |BeingManagement 3 |Exepron CC (M) Pulse Mhlfiil::ll:rrﬁ Concerto CCPM + Aurora-CCPM
Enterprise
LYNY ﬁ Concerts Awrora-CCPM
Logo A-dato ""“"»:-—'qsl“ S D EXEPRON fE'lﬂ_ls H¥ C ReaLizaTion | IR | stottier Henke
L eese— -5 0 Mk omare b o et i ]
ProChain y o
Editor A-dato Being CO., Lid. Exepron - . Realization Robbin Gioia Stottler Henke
Solutions
Continuous .
Version | in 1997 ; RB founded in Founded in 1988
as anlov 007 2010 - V1.0 9 ; &
Release date  |Deployment of 0 (1 Current V12 1.0in 1997 1980 CCPM since 2005
Updates
Criteria _ _ _ I
. : Web-based Y
Cloud & Private - . il ] Cloud, or
Software Wl.:h_hmcdf Suaart Cloud / On- Cloud . . Single Machine / JOption for MSP add . . Standalone, or
4 Client / Inhouse / : : Single Machine Customer Servor  Jon. Supports SaaS & |Single Machine Ii-diciise
architecture premises Exepron Mobile o o n-house
Cloud wvsilabile or Cloud RLIVME8 Promise cloud/server
avariable istallagons i
~
Langages Eﬁ E] &@ %& % L~ - P =
£ Available in 14 languages . 2
Customer V4 W4 7 x W, 7 Y
service V ﬂf "r"f 4 i N/A v

MS Excel
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If you have:
Questions
Observations
Feedback

Additional website reference material:

www.dbrmfqg.co.nz

Contact:
www.goldratt.com

Simon.white3@baesystems.com
0477 33 66 19

www.tocico.org
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